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Figure 3-12 Clock circuit of the FPGA Board

Table 3-2 Pin Assignment of Clock Inputs

Signal Name FPGA Pin No. | Description /O Standard
ADC_CLK_10 PIN_N5 10 MHz clock input for ADC (Bank 3B) 3.3-VLVTTL
MAX10_CLK1_50 | PIN_P11 50 MHz clock input(Bank 3B) 3.3-VLVTTL
MAX10_CLK2_50 |PIN_N14 50 MHz clock input(Bank 3B) 3.3-VLVTTL
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Table 3-3 Pin Assignment of Push-buttons

Signal Name FPGA Pin No. | Description /0 Standard
KEYO0 PIN_B8 Push-button[0] 3.3V SCHMITT TRIGGER"
KEY1 PIN_A7 Push-button[1] 3.3V SCHMITT TRIGGER"

Table 3-4 Pin Assignment of Slide Switches

Signal Name FPGA Pin No. | Description I/O Standard
Swo PIN_C10 Slide Switch[0] 3.3-V LVTTL
Swi1 PIN_C11 Slide Switch[1] 3.3-V LVTTL
Swz2 PIN_D12 Slide Switch[2] 3.3-VLVTTL
SwW3 PIN_C12 Slide Switch[3] 3.3-V LVTTL
Sw4 PIN_A12 Slide Switch[4] 3.3-V LVTTL
Sws PIN_B12 Slide Switch[5] 3.3-V LVTTL
SWe PIN_A13 Slide Switch[6] 3.3-VLVTTL
Swr PIN_A14 Slide Switch[7] 3.3V LVTTL
swa PIN_B14 Slide Switch[8] 3.3-V LVTTL
Swe PIN_F15 Slide Switch[9] 3.3-VLVTTL
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Table 3-5 Pin Assignment of LEDs

Signal Name FPGA Pin No. | Description 1/0 Standard
LEDRO PIN_A8 LED [0] 3.3-VLVTTL
LEDRA1 PIN_A9 LED [1] 3.3-V LVTTL
LEDR2 PIN_A10 LED [2] 3.3-V LVTTL
LEDR3 PIN_B10 LED [3] 3.3-VLVTTL
LEDR4 PIN_D13 LED [4] 3.3-V LVTTL
LEDRS PIN_C13 LED [5] 3.3-V LVTTL
LEDR6 PIN_E14 LED [6] 3.3-VLVTTL
LEDR7 PIN_D14 LED [7] 3.3-V LVTTL
LEDRS PIN_A11 LED [8] 3.3-V LVTTL
LEDR9 PIN_B11 LED [9] 3.3-VLVTTL

Figure 3-17 Connections between the 7-segment display HEX0 and the MAX 10 FPGA
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Table 3-6 Pin Assignment of 7-segment Displays

Signal Name FPGA Pin No. | Description I/O Standard
HEX00 PIN C14 Seven Segment Digit 0[0] 3.3-VLVTTL
HEX01 PIN_E15 Seven Segment Digit 0[1] 3.3V LVTTL
HEX02 PIN_C15 Seven Segment Digit 0[2] 3.3-V LVTTL
HEX03 PIN_C16 Seven Segment Digit 0[3] 3.3-VLVTTL
HEX04 PIN_E16 Seven Segment Digit 0[4] 3.3V LVTTL
HEX05 PIN_D17 Seven Segment Digit 0[5] 3.3-V LVTTL
HEX06 PIN _C17 Seven Segment Digit 0[6] 3.3-VLVTTL
HEX07 PIN D15 Seven Segment Digit 0[7], DP 3.3-VLVTTL
HEX10 PIN_C18 Seven Segment Digit 1[0] 3.3-V LVTTL
HEX11 PIN_D18 Seven Segment Digit 1[1] 3.3-V LVTTL
HEX12 PIN E18 Seven Segment Digit 1[2] 3.3-VLVTTL
HEX13 PIN B16 Seven Segment Digit 1[3] 3.3V LVTTL
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HEX14 PIN_A1T Seven Sagment Digit 1[4] 3.3V LVTTL
HEX15 PIN_A18 Seven Segment Digit 1[5] 3.3V LVTTL
HEX18 PIN_B17 Seven Segment Digit 1[8] 3.3V LVTTL
HEX1T PIN_A1E Seven Sagment Digl 1[7], DP 3.3V LVTTL
HEX20 PIN_B20 Seven Segment Digit 2[0] 3.3V LVTTL
HEXZ21 PIN_AZ0 Seven Segment Digit 2[1] 3.3V LVTTL
HEXZ2 PIN_B189 Seven Sagment Digit 2[2] 3.3V LVTTL
HEXZ3 PIN_AZ1 Seven Segment Digit 2[3] 3.3V LVTTL
HEX24 FIN_B21 Seven Segment Digil 2[4] 3.3V LVTTL
HEXZ5 PIN_C22 Seven Segment Digil 2[5] 3.3V LVTTL
HEX28 PIN_B22 Seven Segment Digil 2[8] 3.3V LVTTL
HEXZT PIN_A1D Seven Sagment Digl 2[7], DP 3.3V LVTTL
HEX30 PIN_F21 Seven Segment Digit 3[0] 3.3V LVTTL
HEX31 PIN_E22 Seven Segment Digit 3[1] 3.3V LVTTL
HEX32 FIN_E21 Seven Sagment Digit 3[2] 3.3V LVTTL
HEX33 PIN_C18 Seven Segment Digit 3[3] 3.3V LVTTL
HEX34 PIN_C20 Seven Segment Digil 3[4] 3.3V LVTTL
HEX35 FIN_D18 Seven Segment Digit 3[5] 3.3V LVTTL
HEX35 PIN_E1T7 Seven Segment Digit 3[8] 3.3V LVTTL
HEX3T PIN_D22 Seven Sagment Digl 3[7], DP 3.3V LVTTL
HEXA40 PIN_F1E Seven Sagment Digit 4[0] 3.3V LVTTL
HEX41 FIM_EZ0 Seven Segment Digil 4[1] 0.3-% LVTTL
HEX42 PIN_E18 Seven Sagment Digit 4[2] 3.3V LVTTL
HEX43 PIN_J1B Seven Segment Digit 4[3] 3.3V LVTTL
HEX44 PIN_H18 Seven Segment Digil 4[4] 3.3V LVTTL
HEXA45 PIN_F18 Seven Sagment Digil 4[5] 3.3V LVTTL
HEX45 PIN_F20 Seven Sagment Digit 4[8] 3.3V LVTTL
HEXAT PIN_F1T7 Seven Sagment Digl 4[7], DP 3.3V LVTTL
HEXS0 PIN_J20 Seven Sagment Digit 5[0] 3.3V LVTTL
HEXS1 PIM_K20 Seven Segment Digit 5[1] 3.3V LVTTL
HEXS2 PIN_L18 Seven Sagment Digit 5[2] 3.3V LVTTL
HEXS3 PIN_N1E Seven Sagment Digit 53] 3.3V LVTTL
HEXS4 PIN_M20 Seven Segment Digil 5[4] 3.3V LVTTL
HEXES PIN_N18 Seven Segment Digil 5[5] 3.3V LVTTL
HEXSS PIN_NZD Seven Segment Digil 5[8] 3.3V LVTTL
HEXST PIN_L19 Seven Sagment Digl 5[7] , DP 3.3V LVTTL
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Device Board

Select the family and device you want to target for compilation.
You can install additional device support with the Install Devices command an the Tools menu

To determine the version of the Quartus Prime software in which your target device is supported, refer to the Device Support List webpage.

Device family Show in *Available devices' list
Device: Al T Pin count: Any =
Target device Core speed grade: | Any b
Auto device s tter Name filter:
@® specific device selected in *Available devices' list Show advanced devicas
Other: nfa

Ayailable devices

Name Core Voltage LEs Total 1/0s GPIOs Memory Bits Embedded multiplier ¢ *

I TOMS0DAF484C7G 1.2v 49760 360 360 1677312 288 v

< >

e —

NIN7 NN

library IEEE;
use IEEE.std logic 1164.all;
use IEEE.std logic unsigned.all;

entity countOto9 lsec is
port(clk ,clear: in std logic;
LED: out STD LOGIC VECTOR (6 downto 0);
g: buffer std logic vector(3 downto 0));
end;

architecture arc count of countOto9 lsec is
constant Fosc: integer := 5 o ;
signal en lsec: std logic
begin
process (clk,clear)
variable cnt: integer range 0 to (Fosc-1) ;
begin
if clear='0"' then
cnt:=0;
en lsec<='0";
elsif rising edge(clk) then

if cnt < (Fosc-1) then
cnt:=cnt+1;
en lsec<='0";

else
en lsec<='l";
cnt:=0;

end if;

end if;
end process;

process (clk,clear)
begin
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end;

if clear='0"

then

g<="0000";

elsif rising edge(clk) then

if en 1sec='l"' then
if g<"1001" then g<=g+l;
else g<="0000"; end if;

end if;

end if;
end process;

-- segment encoding

with Q sel
LED <=
"1111001™
"0100100™
"0110000™
"0011001"
"0010010™
"0000010™
"1111000™
"0000000™
"0010000™
"0001000™
"0000011™
"1000110™
"0100001™
"0000110™
"0001110™
"1000000™

ect

when
when
when
when
when
when
when
when
when
when
when
when
when
when
when
when

o
"ooo1", --1
"0010", -=2
"oo11", --3
"o100", --4
"0101", --5
"0110", --0
"o111", -=7
"1000", --8
"1001", --9
"1010", --A
"1011", --b
"1100", --C
"i1101", --d
"1110", --E
"1111", --F
others; --0

D1's ny'ap

KEYO PIN_BS8 - clear |xn7 o
MAX10_CLK1_50 PIN_P11-clk yg e

DT?74-QN¥N e

LEDRO PIN_A8 LED [0]
LEDR1 PIN_A9 LED [1]
LEDR2 PIN_A10 LED [2]
LEDR3 PIN_B10 LED [3]
7 segment NAIXN .
Signal Name FPGA Pin No. | Description
HEX00 PIN_C14 Seven Segment Digit 0[0]
HEX01 PIN_E15 Seven Segment Digit 0[1]
HEX02 PIN_C15 Seven Segment Digit 0[2]
HEX03 PIN_C16 Seven Segment Digit 0[3]
HEX04 PIN_E16 Seven Segment Digit 0[4]
HEX05 PIN_D17 Seven Segment Digit 0[5]
HEX06 PIN_C17 Seven Segment Digit 0[6]

AN |I'N

https://hayunavi.wixsite.com/avihayun

DE10-Lite ,namM nTAYn 72N


https://hayunavi.wixsite.com/avihayun

N'972 NI¥A DMANYI TI912 770 72 11oNn7 ,0'79n"7 7197 , NI NIXA [1ON7 190N T

library IEEE;

use IEEE.std logic 1164.all;

entity bcd 7seg is
port (

2070 DX V'TAN?1 WTN VRS NINSY

entity-n 7w Dwa w71 wTn VHDL yal? NIMoY

bcd 7seg.vhd .1
countOto9.vhd .2
Generator_1Hz.vhd .3

7segment NAIXN? BCD nayon

LED: out STD LOGIC VECTOR (6 downto 0);
Din: in std logic vector (3 downto 0));

end;

architecture arc 7seg of bcd 7seg is

begin

-- segment encoding

with Din select

LED <=

"1111001" when
"0100100" when
"0110000" when
"0011001" when
"0010010" when
"0000010" when
"1111000" when
"0000000" when
"0010000" when
"0001000" when
"0000011" when
"1000110" when
"0100001" when
"0000110" when
"0001110" when
"1000000" when

end;

6
"ooo01", --1
"o010", -2
"0011", --3
"o1o00", --4
"o1o01", --5
"o1rio", --6
"o111", -=7
"1000", --8
"io001", --9
"1010", --A
"1011", --b
"1100", --C
"1101", --d
"1110", --F
"1111", --F
others; --0
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library IEEE;
use IEEE.std logic 1164.all;
use IEEE.std logic unsigned.all;

entity CountOto9 is
port(clk ,clear , en ls: in std logic;
g: buffer std logic vector(3 downto 0));
end;

architecture arc count of CountOto9 is

begin
process(clk,clear)
begin
if clear='0"' then
g<="0000";
elsif rising edge(clk) then
if en 1s = '1' then
if g<"1001" then g<=g+l;
else g<="0000";
end if;
end if;
end if;
end process;
end;
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library IEEE;
use IEEE.std logic 1164.all;

entity Generator 1Hz is
port(clk ,clear: in std logic;

en lsec: buffer std logic);
end;

architecture arc 1Hz of Generator 1Hz is

constant Fosc: integer := 50000000 ;
begin
process (clk)
variable cnt: integer range 0 to (Fosc-1) ;

begin
if clear='0"' then
cnt:=0;
en lsec<='0";

elsif rising edge(clk) then
if cnt < (Fosc-1) then
cnt:=cnt+l;

en lsec<='0";
else
en lsec<='l";
cnt:=0;
end if;
end if;
end process;

end;
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