BrImoAHEHHBII TECTOBBIH MPOEKT

B kadectBe npumMepa pasee GyACT pacCMOTpPEH BBIIIOAHEHHBIN aBTOPOM TECTOBLLI POeKT « Murawomue
uudposbie yack» Ha 6ase Digilent Spartan-3 Starter Kit Board, coaepxameii B xasecrse ITAVIC

sppo Xilinx Spartan-3 XC3-5400 FT256.
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I'TpoexT BRIMOAHEH Ha 6ase IPOrPaMMHOTO obecneuenus Xilinx ISE 10.1 DIE u Digilent Adcpt SW
ExPort, ¢ ucrioab3oBaHneM OpUrHHAABPHON AOKYMEHTAL[H IPOU3BOAUTEAS TECTOBOM IIAATBI U II0COOMS

no 6bICTpOMy CTapTy OT Xilinx. Koa, IIPOEKTA YKa3aH HUXKE:

-- Design NameMuraroriue 1iupoBbie 4achl

-- Module Name: display - Behavioral

-- Project Name: SevenSegTest

-- Target Devices: Xilinx Spartan 11l XC3-S400

-- Tool versions: ISE 10.1

-- Description: Digilent Spartan-3 Starter Kit Bdarkauectse Muraromux nudpoBbix 4acoB
-- Hasnauenue xonrakroB Digilent Spartan-3 Starter Kit Board:

-- data(7) => E14 a

-- data(6) => G13 b

-- data(b) => N15 C




-- data(4) => P15

-- data(3) => R16

-- data(2) => F13
--data(l)=>N16 ¢

-- data(0) => P16 dp
-ck =>T9 50 MHz
--reset =>M13 BTNO
-- anode(3)=> E13

-- anode(2)=> F14

-- anode(1)=> G14

-- anode(0)=> D14

library IEEE;

use IEEE.STD_LOGIC_1164.ALL;

use IEEE.STD_LOGIC_ARITH.ALL;

use IEEE.STD_LOGIC_UNSIGNED.ALL;

---- Uncomment the following library declarationimfstantiating
---- any Xilinx primitives in this code.

--library UNISIM,;

--use UNISIM.VComponents.all;

entity display is
Port (clk: in STD_LOGIC,;
reset:in STD_LOGIC;
data : out STD_LOGIC_VECTOR (7 downjp O
anode : out STD_LOGIC_VECTOR (3 dowjl

end display;

architecture Behavioral of display is
-- FSMucnonb3yercs st 0OHOBIIEHUSI CETMEHTOB JTUCILIES
type state_type is (dO, d1, d2, d3);
type charis (v, y, E, r, I, L, 0, G);
signal next_state, curr_state: state_type;

-- slow_clk: 1 Hz, mid_clk: 5 Hzjoka3bIBaeT HamHICH L||J ErloG
signal slow_clk, mid_clk, start: std_logic;

-- one counter for one 7-segment display

signal counterQ, counterl, counter2, countergget range 0 to 9;

-- nexkoaupyet " VErloG " mis 7-segeuruanos
function char_to_led(c: char) return std_logic teeds
begin
casecis
when v => return "1101100";
when y => return "1011010";
when E => return "0110000";
when r => return "1111010";
when | => return "1111001";
when L => return "1110001";
when o => return "1100010";
when G => return "0100001";
when Z => return "1111111";
when others =>return "1111111";




end case;
end char_to_led;
-- IGKOJAUPYET YUCIIO 751 /-S€QCUTHAIOB
function num_to_led(digit: integer) return std_igrector is
begin
case digit is
when 0 => return "0000001";
when 1 => return "1001111";
when 2 => return "0010010";
when 3 => return "0000110";
when 4 => return "1001100";
when 5 => return "0100100";
when 6 => return "1100000";
when 7 => return "0001111";
when 8 => return "0000000";
when 9 => return "0001100";
when others => return "1111111";
end case;
--return "1111111"
end num_to_led;

-- mokasbiBaet Bpems aias 1 Hz (slow_clk)u 5 Hz (mid_clk)
pl: process(clk, reset)
variable cnt, cntl: integer;
begin
if reset = '1' then
cnt ;= 0;
cntl :=0;
slow_clk <="0";
mid_clk <="0";
elsif clk'event and clk="1" then
cnt :=cnt +1;
cntl :=cntl + 1,
if cnt = 25000000 then
cnt ;= 0;
slow_clk <= not slow_clk;
end if;
if cntl = 500000 then
cntl :=0;
mid_clk <= not mid_clk;
end if;
end if;
end process;

-- cuuTaeT Process, countemi counter3roasko 10 5!
p2: process(slow_clk, start)
begin
if start ='1" then

counterQ <= 0;

counterl <= 0;

counter2 <= 0;

counter3 <= 0;




elsif slow_clk'event and slow_clk="1' then
if counterO < 9 then
counter0O <= counterQ + 1;
else
counter0 <= 0;
-- counterl counts to 6
if counterl < 5 then
counterl <=counterl + 1;
else
counterl <= 0;
if counter2 < 9 then
counter2 <= counter2 + 1,
else
counter2 <= 0;
if counter3 < 5 then
counter3 <= counter3 +1;
else
counter3 <=0;
end if;
end if;
end if;
end if;
end if;
end process;

-- BBIXOJIHBIC JTAHHBIC IS JUTsl 7 -SeguucIuIes
-- rouka DP st Broporo 3uaka mepuaet 1 Hz (slow_clk)
p3: process(curr_state, next_state, counter0,tedurcounter2, counter3, slow_clk)
begin
case curr_state is
when d0 =>
next_state <= di;
if start = '1' then
if slow_clk ="1"' then
data <= char_to_led(r&"1";
else
data <= char_to_led(G)&"1";
end if;
else
data <= num_to_led(counter0)&"1";
end if;
anode <="1110"
when d1 =>
next_state <= d2;
if start = '1' then
if slow_clk ="1"' then
data <= char_to_led(E)&"1";
else
data <= char_to_led(0)&"1";
end if;
else
data <= num_to_led(counterl)&"1";
end if;




anode <="1101"
when d2 =>
next_state <= d3;
if start = '1' then
if slow_clk ="1" then
data <= char_to_led(y)&"1";
else
data <= char_to_led(L)&"1";
end if;
else
data <= num_to_led(counter2)&slow_clk;
end if;
anode <="1011"
when d3 =>
next_state <= dO;
if start = '1' then
if slow_clk ='1" then
data <= char_to_led(v)&"1";
else
data <= char_to_led(I)&"1";
end if;
else
data <= num_to_led(counter3)&"1";
end if;
anode <="0111"
end case;
end process;

-- 0OHOBJIAET 3KpaH ¢ 4acToToil 5 Hz -3ddext mepranus
p4: process(mid_clk, reset)
begin
if reset ='1' then
curr_state <= d0;
elsif mid_clk'event and mid_clk ='1' then
curr_state <= next_state;
end if;
end process;

-- cyurtaeT 5 pa3 u oroopaxer " VErlloG ", 3arem vachl
p5: process(slow_clk, reset)
variable cnt: integer;

begin
if reset ='1' then
cnt .= 0;
start <="1";
elsif slow_clk'event and slow_clk="1" then
cnt:=cnt + 1;
if cnt = 10 then
start <="'0";
end if;
end if;
end process;
end Behavioral;
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entity display is
Port | clk: in
reset
data :
anode
end display;

STD_LOGIC:

in STD_LOGIC;

out STD_LOGIC VECTOR (7 downto O);
out STD_LOGIC VECTOR (3 downto 0));
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type char is (v, v, E, ¥, I, L, o, G, z):
Zignal next sState, curr_sState: sState_type;
-- slow _clk: 1 Hz, mid clk: 5 Hz, start is used to display din Lo at
gignal slow _clk, mid clk, start: =std logic;
—— one counter for one 7-seguent display
signal counterd, counterl, counterZ, counter3:

Create New Source

integer range 0 to 9

—— decode "din Lo"™ to T-Segmwent signals

function char to_ led{c: char) return std logic vector is

hbegin
case ¢ is
when v
when ¢
when E
when r
when I
L
o
G
Z

Floorplan 10 - Pre-Synthesis
return

return
return
return
return
return
return

riioiiaar;
rioiioion;
rO1i10000t;
riiiioiar;
riiiiooir;
L 5k 5 E e 52
rii0001or:
return "O0100001%7;
wher return "1iiiiiii";
when others =» return "1111111";
end case;
end char to_led;
—— decode number to 7-segment signals
function num to led({digit: integer] return std logic vector is
hbegin
case digit is
when 0 => return "0000001%;

when
when
when
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Table 10-1: Jumper JP1 Controls the Platform Flash Options

Jumper JP1
Setting

=i "
= "
Eag "

Option Description

Default The FPGA boots from Platform Flash. No additional data storage is available.

Flash Read The FPGA boots from Platform Flash, which is permanently enabled. The FPGA

can read additional data from Platform Flash.

Disable

©® A st paboTbI IPOIIMBKY [TAQTHI IIOCAE IIEPE3ATPY3KH, CACAYET ycTaHOBUTH Akamiiep JP1 B moaoxeHue

Jumper removed. Platform Flash is disabled. Other configuration data source
provides FPGA boot data.

Default/Flash Read. B noaoxennu Disable ucrioassyiorcs paunsie, sarpyxennsie B [TAVIC npu
"
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Type Select/|D
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B pe3yabTaTC AaHHOfI pa6OTbI 6bIAI/I H3Yy4YCHBI BO3SMOXXHOCTH HUCITIOAB3OBAHMSI sI3bIKA VCI’ilOg B

IIPUMCHCHHUH HA IIPaKTHKC. Ha 69.36 TECTOBOM ITAATHI 6bIA paspa60TaH MOAYAD LII/I(l)POBbIX 9aCOB,

0T06pa>1<a10m1/1171 HAAITHCh Verilog 10 pas npu BKAIOYECHHH, AAACE TIEPEXOAAIINI B PEKUM IIHPPOBBIX

9aCOB.
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