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2.5.1 {£R FPGA RitsCil—™ 2-4 1¥f0=3

5

ENASLIR ISR,
= EN=0 B, Hti5IHMaREF,; EN=1 i, RIFMASIH A1, A0 BFER, XIMAT

=

-

h— A @ HS M Y A EE,

Untitled 1*

Hftw H oA MKBF.

1§ YOt

1 Y1t

set_property PACKAGE_PIN M4
set_property PACKAGE_PIN N4
set_property PACKAGE PIN Rl
set_property PACEKAGE PIN E2
set_property PACKAGE PIN J2
set_property PACKAGE PIN J3
set_property PACKAGE_PIN H4

set_property
set_property
set_property
set_property
set_property
set_property
set_property

IOSTANDARD
IOSTANTARD
IOSTANTARD
IOSTANTDARD
IOSTANTARD
IOSTANTARD
IOSTANTARD

LVCMOS33
LVCMOS33
LVCMOS33
LVCMOS33
LVCMOS33
LVCMOS33
LVCMOS33

:gat_pnrts
[get_ports i

:get_ports
:get_ports
:get_ports
:gat_ports

[get_ports in

:get_ports

:get_ports in_|
:get_ports in_|

:gat_ports
:gat_ports
:gat_ports
:gat_ports

set_property BITSTREEAM. CONFIG. UNUSEDFIN PULLNONE [current design];



module Vr2toddec_th(

1

reg Ellt, A0t, Alt;
wire Y0t ¥1t, ¥2t, ¥3t;

Tr2toddec_hb

T

CEWENt), . in AD(ADE), . in A1(A1t),
Cout_TO(T0t), . out ¥1(V1t), .out_Y20(Y2t), . out_Y3(Y3t));

initial
bezin
{Enm

£5
£5
£5
10
end

endmndule

t, Alt, AOt}=3" hOO0;

{ENt, A1+, 40+}=3"b001;
{Elt, Alt, ADt}=3"b0ic;
{ENt, A1+, A0t}=3"b011;
{ENt, A1+, &0+}=3"b100;
{ENt, A1+, AD+}=3"bi01;
{ENt, A1+, &0t}=3"b110;
{ENt, A1+, 40t}=3"h111;
{Et, Alt, ADt}=3" b000;
$finish;

module Vr2toddec b

input EN, input

in_AQ, input 1n_Al,

output out_ Y0, cutput out_ Y1, cutput out_Y2, cutput eut_¥3

1

reg out_Y0 reg out Y1 reg out_ Y2 reg out_¥3_reg;

alwavsE *
begin
if

(EN=0)

ElEE

casel{in_Al, in_A&0})

2" b0 {out_¥3_reg out_Y2_reg out_¥1 reg out_Y0 regl = 4" bI001;

2'b01: {out_¥3_reg out_Y2_reg out_¥1 reg out_Y0 regl = 4 WI010;
2'b10: {out_¥3_reg out_Y2_reg out Y1 reg out_Y0 regl = 4 bI100;
2'b11: {out_¥3_reg out_Y2_reg out_¥1 reg out_YT0 regl = 4 Wi1000;

default: {out_¥3 reg out_T2 reg out Tl _reg out Y0 regl = 4 b0000;

endease

end

assign out_I0 = out_YT0_reg;

assign out_Y¥1 = out_¥1_reg;

assign out_Y12 = out_Y12_reg;

assign out_13 = out_Y13_reg;

endmodul &
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2.5.2 5F3 FPGA IRiTSCHl— 3-8 i¥A5a8

BRI ISR,

M EN=0 ff, #IH3 IBI(KAETE; EN=1 /Y, FRIBMASIH A2~A0 BBPIER, XIRAIE
- A B H3 MW YN hEBFT, Hftt®H N KB FE,

Untitled 1*

s ENt
s AL
1§ Aot

YTt

set_property PACKAGE PIN P5 [get ports EN];
2 . set_property PACEAGE PIN M4 [get_ports in_ 42
% ) set_property PACEAGE PIN 4 [get_ports in Al
4 ' set_property PACKAGE PIN Bl [get_ports in_&0];
5 set_property PACKAGE PIN Kl [get_ports out D7
set_property PACKAGE_FIN H5 [get_ports out IS
set_property PACKAGE PIN H5 [zet ports out IS
% ' set_property PACKAGE PIN J5 [get_ports out_ D4
set_property PACKAGE PIN K& [get_ports out_D3
set_property PACKAGE PIN L1 [get_ports out_D2
set_property PACKAGE PIN M1 [get_ports out_Di
12 + set_property PACEAGE PIN K3 [get_ports out_D0];

|4 ' set_preperty IOSTANDARD LVOMOS33 [get_ports EN];
|5 ' set_property IOSTAWDARD LVOMOS33 [get_ports in_A2]:
set_property IOSTANDARD LVCMOS33 [get ports in &1];
set_property TOSTANDARD LVCMOS33 [get_ports in_A0];
set_property IOSTANDARD LVCMOS33 [get ports out D7
set_property TOSTANDARD LVCMOS33 [get_ports out_D6
set_property IOSTANDARD LVCMOS33 [get ports out D5
set_property TOSTANDARD LVCMOS33 [get_ports out_D4
set_property IOSTANDARD LVCMOS33 [get ports out D3
»3 .+ set_proeperty IOSTANDARD LVOMOSS3 [get_ports out D2
74 ) set_property IOSTANDAED LVCMOS33 [get_ports out Il
)5 ' set_proeperty IOSTANDARD LVOMOS33 [get_ports out _DO0];



modul e Decoder3_8(

input EN, input in &3, input in Al, input in_ A0,
output out_D7, output out_DE, output out_D3, output

cutput out_D3, output out_D2, output cut_D1, output

)

reg [7:0] temp:
always@ *
begin
if (BN =0}
temp = 3 b0

E].SE
casel{in_A2, in_Al, in_AD})

3 B000: temp =

3 h001: temp =

3 B010: temp =

3 b0il: temp =

3 h100: temp =

3 b101: temp =

3 b110: temp =

3 h111: temp =

default:temp = 8" bOO
endcase
End

assign {out_D7, out_DE, out_D3, cut_D4, out_D3, out_D2,

endmodul &

module Decoder3_S_thi);
reg EIlt, A2+, Alt, ADt;
wire TTt, V6t 15t T4t, T3¢, T2+, Y1+, T0+t;

E Decoder3_8 uutf

: CEW(EWt),

in A2(A2t), in A1(ALt), .in AD(ADY),
Cout_DT(¥Tt), .out DE(YEL), .out D5(VSt),
E cout_D3(Y3t), . out_D2(Y2t), . out_D1(Y¥1t),

initial
begin
{EWt, &2+, A1+, ADt} = 4" BO0OO;
£5 {ENt, A2+, Al t, A0t} = 4 b1000;

£5 {ENt, A2t, Alt, A0t} = 4’ bi001;
: #5 [ENt, A2t, A1+, A0t} = 4" B1010;
#5 [ENt, &7t, &1+, &0t} = 4" hi011;
55 {ENt, A2t, Alt, AOt} = 4 b1100;
#5 [ENt, A2t, Alt, MOt} = 4" b1101;
: £5 {ENt, A2t, Alt, ADt} = 4" B1110;
45 {ENt, A2t, Alt, A0t} = 4" b1111;

£#10 $finish;
end

EI‘I.dIIlIZI -:lu].e

out_D4,

out_D0

out_D1, out_I0} = temp;

cout_D4(T4t]),
Cout_DOIY0t));
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2.5.3 IRit—\£N=s

EASCIOINSR,

= CL A BFE=TRAASHEEN, SHHEEY, BNHEHEEF

Z Cl, A BHREANSH=EEASEEFE, COBmHEET, BNHLEEF

set_property PACEAGE PIN M4 [get_ports CI];
set_property PACEAGE PIN W4 [get_ports A];
set_property PACEAGE PIN Bl [get_poxts Bl;
set_property PACEAGE PIN E2 [get_poxts 5);
set_property PACEAGE PIN J2 [get_poxts COJ;
set_property IOSTANDARD LVOMOS33 [get_ports CI];
set_property IOSTANDARD LVOMOS33 [get_ports &];
set_property IOSTANDARD LVOMOS33 [get _ports EBl;
sat_property I0OSTANDARD LVOMOS33 [zet _ports S51;
set_property IOSTANDARD LVOMOS33 [get peoxrts COJ;
set_property BITSTEEAM. CONFIG. UNUSEDPIN PULLNONE [current design];

module Add 1Digitf
input CI, A, B,
sutput 5, COD

g

- -

assign 3 =CI A B
azsign C0 = (A & B) | (A & CI) | (B & CI);
endmodul &
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2.5.4 Rit—"MUFiIRE =R

IR B IRINRCINK 2.8, Hrh, X ZRIEME.

X 10~13 1Y /9(REBFRS, YO~Y2 JEFEFE

13 ISR, YO~Y2 AEEFE

13 SRR, 12 AEEERT, YO, Y1 AEEF, Y2 HiEEF
13, 12 J9{REBTF, 11 AEEFART, YO, Y2 SmEBF, Y1 HfReaF

13,12, 11 J9{REBSE, 10 AEEEFHS, YO AEEF, Y1, Y2 AREF

(=)

4 input I0, I1, I2, I3,
3 E output Y0, Y1, ¥2
7 E reg [2:0] temp;
8 E alwavs@ *
E] begin

' i£({10, 11, 12, 13} = 4 b0000) temp = 3 bOOO:
1 elze 1f(I3 = 1) temp = 3 blll;
2 else 1f(I2 = 1) temp = 3" h110;
3 I else 1fiI1 = 1) temp = 3 b101;
4 : elze 1f(I0 = 1) temp = 3 b100;
3 end

5]

Oy 01 = L2 B2

]

11
12

13
14

set_property PACEAGE PIN R1
set_property PACEAGE PIN Id4
set_property PACEAGE PIN M4
set_property PACEAGE PIN R2
set_property PACEAGE PIN E2
set_property PACEAGE PIN J2
set_property PACEAGE PIN J3 [get_ports

set_property
set_property
set_property
set_property
set_property
set_property
set_property

set_property BITSTREAM. CONFIG. UNUSEDPIN PULLWONE [curremt_design]:

IOSTANDARD
I0STANDARD
IOSTANDARD
IOSTANDARD
I0STANDARD
I0STANDARD
IOSTANDARD

I:Ill:ld'l.'I.].E Alarmer |:

LVCMOS33
LVCMOS33
LVCMO333
LVCMOS33
LVCMOS33
LVCMOS33
LVCMOS33

:gat_pnrts
:get_pnrts
:gat_pnrts
:gat_pnrts
:gat_ports
:gat_pnrts

I0];
I1];
12];
I3];
Tol:
T1l;
¥21;
I0]l;
Il
Iz2];
I3
io0l;
i1l
¥2];

:gat_ports
:gat_ports
:gat_ports
:gat_ports
:gat_ports
:gat_ports
:gat_ports

assign (Y0, T1, 72} = temp;

endmodul
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2.5.5% (%) RITEFIEE TR

BEIASEIGINS,

2 SW7~SW4 MINBIRECKT ST SW3~SWO BINEEHT, e ERmiTE,
K2 }TR

SWEEUNTRERS, HRERTRRHZERNENE, KIS

(K2 BT&RTRS)

set_property PACKEAGE PIN PS [get_ports inl3];
set_property PACKAGE_PIN P4 [get_ports ini2];

]

set_property PACEAGE PIN P3 [get_ports inll];

(=X}

set_property PACEAGE PIN P2 [get_ports inl0];
set_property PACEAGE PIN B2 [get_ports in03];

o

E set_property PACEAGE PIN M4 [get_ports in02];
E set_property PACEAGE PIN W4 [get_ports in0l];
E set_property PACEAGE PIN Bl [get_poxrts 1n00];
E set_property PACEAGE PIN B4 [get_ports ledil];
. set_property PACKAGE PIN A4 [get_ports ledi2];
E set_property PACEAGE_PIN A3 [get_ports ledi3];
E set_property PACEAGE PIN Bl [get_ports ledid];
13 E set_property PACEAGE PIN 41 [get_ports lediS];

14 ! set_property PACEAGE PIN B3 [get_ports ledlf];
15 ' set_property PACEAGE PIN B2 [get_ports ledi7];
16 + set_property PACEAGE PIN G2 [get_ports enl];

17 | set_property PACEAGE PIN D4 [get_ports led21];
15 ' set_property PACEAGE PIN E3 [get_ports led22];
9 ' set_property PACEAGE PIN I3 [get_ports led23];
20, set_property PACEAGE PIN F4 [get_ports led?4];
21 | set_property PACEAGE FIN F3 [get_ports led?5];
22 ' set_property PACEAGE FIN E2 [get_ports led25];
23 set_property PACEAGE FIN 12 [get_ports 1=d427];
24 | set_property PACKAGE PIN G1 [get_ports enZ];

set_property PACEAGE PIN K2 [get_ports minus];



set_property I0STANDARD
set_property IL0STANDARD
set_property IL0STANDARD
set_property I0STANDARD
set_property I0OSTANDARD
set_property IL0STANDARD
set_property I0STANDARD
set_property I0STANDARD
set_property IL0STANDARD
set_propexrty IOSTANDARD
set_property I0STANDARD
set_property IL0STANDARD
set_property IL0STANDARD
set_property I0STANDARD
set_property I0STANDARD
set_property IL0STANDARD
set_property I0STANDARD
set_property I0STANDARD
set_property IL0STANDARD
set_propexrty I0STANDARD
set_property I0STANDARD
set_property IL0STANDARD
set_property IL0STANDARD
set_property I0STANDARD
set_property I0STANDARD

LVCMOS33
LVCMOS33
LVCMOS33
LVCMOS33
LVCMOS33
LVCMOS33
LVCMOS33
LVCMOS33
LVCMOS33
LVCMOS33
LVCMOS33
LVCMOS33
LVCMOS33
LVCMOS33
LVCMOS33
LVCMOS33
LVCMOS33
LVCMOS33
LVCMOS33
LVCMOS33
LVCMOS33
LVCMOS33
LVCMOS33
LVCMOS33
LVCMOS33

[gat._pnrt.s ini3]:
[get_ports inl2];
[get_ports inll];
[get_ports inl0];
[get_ports 1n03];
[get_ports inl2];
[get_ports in0i];
[get_ports in00];
[get_ports ledii];
[get_ports ledi2];
[gat._pnrt.s lediz]:
[get_ports ledid];
[get_ports ledis]:
[gat._pnrt.s ledig]:
[gat_ports led17]:
[get_ports enl];

[get_ports led21];
[gat._pnrt.s led22]:
[get_ports led23];
[get_ports led24];
[get_ports 1ed25];
[get_ports led28];
[get_ports led27];
[get_ports en2];

[get_ports minus];

set_property BITSTREAM. CONFIG. UNUSEDPIN PULLNONE [current design];

modul e Minus(

reg [3:0] result:

reg minus_flag:

—

always@ *
begin

reg [8:0] 1ledl, led2:

input inl3, inl2, inll, 1ni0, 1n03, 1002, 1001, 1000, anl 530EED oo
output ledll, ledl2, led13, ledid, ledi5, ledif, ledi7, led21, led22, 1

output enl, en2, minus

1£({inl3, inl2, inll, ini0} = {in03, in02, in01, in00})

begin

end.
' E].SE

begin

end

case(result)

{led2, led1} =
{led2, led1} =
{led2, led1} =
{led2, led1} =
{led2, ledi} =
{led2, ledi} =
{led2, ledi} =
{led2, ledi} =
{led2, ledi} =
{led2, ledi} =

= L B = O

o0y Ul

-a

Wwooon

minus_flag = 1;

result = {in03, 1n02, in0l, in00} — {inl3, inl2, 1inll, inl0

14 b11111101111110;

14" b11111101101101;
14" b11111101111001;

14 b11111100110011;

14" b11111101011011;
14" b11111101011111;

14" b11111101111111;
14" b11111101111011;

ed23, led?4, led?5, led?6, led27,

result = {inl3, inl2, inll, ini0} - {in03, in02, indl, indO};

minus_flag = 0;

¥




: {led2, led1} = 14" B11111101111110;
{led2, ledi} = 14" B11111100110000;
{led2, ledi} = 14" B11111101101101;
{led2, ledi} = 14" h11111101111001;
{led2, ledi} = 14" h11111100110011;
{led2, led1} = 14'B11111101011011;
{led2, ledi} = 14" B11111101011111;
51 7: {led2, ledi} = 14"b11111101110000;
52 8 {led2, ledi} = 14" b11111101111111;
53 9: {led2, ledi} = 14'b11111101111011;
54 10: {led2, ledi} = 14" h01100001111110;

11: {led2, led1} = 14’ BO1100000110000;

12: {led2, ledi} = 14" bO1100001101101;
5 13: {led2, led1} = 14" b01100001111001;
58 14: {led2, ledi} = 14" b01100000110011;
15: {led2, ledi} = 14" h01100001011011;

!
+
=]

i
]
(- R ) I CA 5 B

endeasze
end
assign {enl, en2]} = 3;
63 assign {ledll, ledl2, ledl3, ledid, ledis, ledif, ledi7} = led2:
B4 assign {led21, led22, led23, led24, 1ed25, led26, led27} = ledi:

azzlign minus = minus_flag;

endmodul e
=
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