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1A (] 1 ~ 14]] Ve FUNCTION TABLE
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2A 14 11]] 4Y A B Y
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(A=B)IN[3] 14] B2
(A>B}IN [4] 13] A2
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A3=B3 | A2=B2 | A1=B1 | A0>BO | X | X | x | H | L | L
L | ] L H | H]|L
X | x | H| L ]| L |H
A3=B3 , A2=B2 , A1=B1 , AO=B0 L | H| L | L |n|L
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2.2.6

4bit Selector multiplexor 74HC157 6
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SW3 74HC157
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_ O FUNCTION TABLE
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2 16 74HC157 [5]
2.2.7
Selector BCD 7 LED
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T MUMERICAL DESIGMATIONS AMD RESULTANT DISPLAYS
SEGMENT
IDEMTIFICGATION
741547 FUNCTION TABLE
DECIMAL INPUTS OUTPUTS
OR Bl RBD
FUMCTION| OO0 | REL | D C B A a b c d e f z
0 H H L L L L H o | o | oM | oM | o | oM | OFF
1 H ® L L L H H OFF | OW | O | OFF | OFF | OFF | OFF
2 H ® L L H L H Ok | oW | OFF | o | ON | OFF | ON
3 H X L L H H H o | on | oM | o | OFF | OFF | oM
4 H X L H L L H OFF | on | oM | OFF | OFF | o | O
5 H ® L H L H H Ok | OFF | oM | o | OFF | o | oW
& H * L H H L H OFF | OFF | O | oM | oM | O | O
7 H ® L H H H H ok | oW | oM | OFF | OFF | OFF | OFF
8 H * H L L L H o | o | oM | o | o | oM | ol
5 H ® H L L H H Ok | oM | oM | OFF | OFF | o | oW
10 H ® H L H L H OFF | OFF | OFF | o | ON | OFF | O
11 H ¥ H L H H H OFF | OFF | G | o | OFF | OFF | O
12 H ® H H L L H OFF | oo | OFF | oFF | OFF | o | o
13 H ® H H L H H Ch | OFF | OFF | o | OFF | Cn | ON
14 H ® H H H L H OFF | OFF | OFF | o | oW | O | O
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LT L ® ® ® ® X H oo | e o | oo | e | o
H = high level, L = low level, X = irerevant
2 17 74LS47
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2.3.2
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2.4

1
2 5
2 5
1MHz HAT7400A 1MHz 1
1/100 10 HD74HC160D 6
2 AND SN74HCO08 1
oo 10 HD74HC160D 4
6 10 5 HD74HC160D 4
2 NAND SN74HCO0D 1
4bit comparator TC74HC85AD 4
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7 LED S GL9R10 8 6
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( ) 470Q 1
SW1 3 6 3
SW2 457 4
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ATUF 2
1
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3 VHDL

Hardware Discription Language

HDL
HDL ASIC
ASIC
FPGA PLD
HDL
VHDL
3.1 VHDL
VHDL Very high speed integrated circuit Hardware Description
Language VHSIC Very High Speed Integrated Circuit
1981 1986 IEEE
1987 5 LPM
Language Reference Manual 12 IEEE Std 1076
1993
IEE Std 1164
VHDL
VHDL
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VHDL

3.2
31 VHDL
T T EEs 5
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SW7 . Reset v T 7 :

S 54
3 1 VHDL
2 1MHz
2 IC 31
VHDL FPGA
SWITCH Sw1 7 2
IC
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3.3 VHDL

Electronics Workbench Multisim VHDL Power Professional
VHDL
component
3.3.1
VHDL 31
31
Bit
CLKO IN
RESET IN 1 Reset
CLK1 ouT 1
1MH 1/10000 100Hz
2 10 4 VHDL
31
3 2 3 2
1ns
31 1/3
library ieee;

use ieee.std_logic_1164.all;
use ieee.std_logic_unsigned.all;

entity BUNSYU is
port( CLKO :in std_logic;
RESET: in std_logic;
CLK1 :out std_logic
);
end BUNSYU;
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3 1 2/3

architecture RTL of BUNSYU is

signal BCD1 : std_logic_vector(3 downto 0);
signal BCD2 : std_logic_vector(3 downto 0);
signal BCD3 : std_logic_vector(3 downto 0);
signal BCD4 : std_logic_vector(3 downto 0);

begin
P1:process(CLKO,RESET) begin
if(RESET='1") then
BCD1 <= "0000";
elsif(CLKO' event and CLKO="1") then
if(BCD1 = "1001") then
BCD1 <="0000"
else
BCD1 <=BCD1 + 1;
end if;
end if;
end process P1;

P2:process(CLKO,RESET) begin
If(RESET='1") then
BCD2 <="0000";
elsif(CLKO' event and CLKO="1") then
If(BCD1="1001") then
if(BCD2 = "1001") then

BCD2 <="0000";
else
BCD2 <= BCD2 + 1;
end if;
end if;
end if;

end process P2;

P3:process(CLKO,RESET) begin
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3 1 3/3

if(RESET='1") then
BCD3 <="0000";
elsif(CLKO' event and CLKO="1") then
if (BCD1="1001" and BCD2="1001") then
if(BCD3 = "1001") then
BCD3 <="0000";
else
BCD3 <=BCD3 + 1;
end if;
end if;
end if;
end process P3;

P4:process(CLKO,RESET) begin
if(RESET='1") then
BCD4 <= "0000";
elsif(CLKO' event and CLKO="1") then
if(BCD1="1001" and BCD2="1001" and BCD3="1001") then
if(BCD4 = "1001") then
BCD4 <= "0000";
else
BCD4 <= BCD4 + 1;
end if;
end if;
end if;
end process P4;

P5:process(BCD1,BCD2,BCD3,BCD4) begin
if(BCD1="1001" and BCD2="1001" and BCD3="1001" and
BCD4="1001") then
CLK1 <="1"%
else
CLK1 <="0"
end if;
end process P5;
end RTL;
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library ieee;
use ieee.std_logic_1164.all;
use ieee.std_logic_unsigned.all;

entity TEST_BUNSYU is
end TEST_BUNSYU;

architecture SIM of TEST_BUNSYU is

component BUNSYU
port( CLKO :in std_logic;
RESET: in std_logic;
CLK1 :out std_logic
);

end component;

signal CLKO : std_logic;
signal RESET : std_logic;
signal CLK1 : std_logic;

begin
DUT: BUNSYU port map ( CLKO => CLKQO,
RESET => RESET,
CLK1 =>CLK1

);
SIM1:process begin
CLKO <="1"% wait for 0.5 ns;
CLKO <="0" wait for 0.5 ns;
end process SIM1;
SIM2:process begin
RESET <="1", wait for 0 ns;
RESET <="0" wait;
end process SIM2;
end SIM,;
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q I
n=1" CLED=T LU UL UL
EET TN
TRCD1 <0 JIT: [LUT BC01 -3 ]
TACD20 O BED 2R3 ]
TEED30 DT BC03=3
T B0 4=0 IGUIT AC04=5
£1+17 Lk =
.1_I£l.| LS I K
(@ (b)
3 2
3 2(a) 3 2(b) CLK= 71
1ns CLKO 10000
10us CLK1
3.3.2 Decoder

0 9 BCD 4bit 7bit

3 2 BCDto7SegmentDecoder
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TR A LED

BCD

“ 1/100

3 2 BCD to 7 Segment Decoder

2

Segment Decoder

9

3 3 BCD to 7 Segment Decoder

decimal |Binary|a b ¢ d e f ¢
0 0000 |1 111110
1 0001 |01 12 0000
2 0010 {1 1 01 101
3 0011 |1 11 1 00 1
4 0100 |0 1 1 0 011
5 0101 |1 011011
6 0110 |1 0 1 1 1 1 1
7 0111 (1 1 1 0 0O 1 O
8 1000 (1 1 11 111
9 1001 (11 11 011

A 1010
000O0O0OO0OO0ODO

F 1111

Decoder case
0 9

BCD (4bit) (4bit)
Decoder 3 3 2 BCD to 7

Bit
BCD IN 8 4bit BCD
4bit BCD
SEG1 ouT |7 7
SEG10 ouT |7 7
VHDL BCD to 7 Segment Decoder
3 3 3 4 3 3
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3 3 BCD to 7 Segment Decoder

1/2

library ieee;
use ieee.std_logic_1164.all;
use ieee.std_logic_unsigned.all;

entity BCDto7segDecoder is
port( BCD :in std_logic_vector(7 downto 0);
SEG1 : out std_logic_vector(6 downto 0);
SEG10 : out std_logic_vector(6 downto 0)
);
end BCDto7segDecoder;

architecture RTL of BCDto7segDecoder is
signal INDATAL1 :std_logic_vector(3 downto 0);
signal INDATA1L0 : std_logic_vector(3 downto 0);

begin
INDATAL1l <= BCD(3 downto 0);
INDATA10<= BCD(7 downto 4);

Decoderl:process(INDATAL) begin
case INDATAL is
when "0000" => SEG1 <="1111110"; --0
when "0001" => SEG1 <= "0110000"; --1
when "0010" => SEG1 <="1101101"; --2
when "0011" => SEG1 <="1111001"; --3
when "0100" => SEG1 <="0110011"; --4
when "0101" => SEG1 <="1011011"; --5
when "0110" => SEG1 <="1011111"; --6
when "0111" => SEG1 <="1110010"; --7
when "1000" => SEG1 <="1111111"; --8
when "1001" => SEG1 <="1111011"; --9
when others => SEG1 <= "0000000"; --X
end case;
end process Decoderl;
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Decoder10:process(INDATAL0) begin
case INDATA1O0 is
when "0000" => SEG10 <="1111110";
when "0001" => SEG10 <= "0110000";
when "0010" => SEG10 <="1101101";
when "0011" => SEG10 <="1111001";
when "0100" => SEG10 <= "0110011";
when "0101" => SEG10 <= "1011011";
when "0110" => SEG10 <="1011111";
when "0111" => SEG10 <="1110010";
when "1000" => SEG10 <="1111111";
when "1001" => SEG10 <="1111011";
when others => SEG10 <= "0000000";--X
end case;
end process Decoder10;
end RTL;

3 4 BCD to 7 Segment Decoder

1/3

library ieee;
use ieee.std_logic_1164.all;
use ieee.std_logic_unsigned.all;

entity TEST_BCDto7segDecoder is
end TEST_BCDto7segDecoder;

architecture SIM of TEST_BCDto7segDecoder is
component BCDto7segDecoder
port( BCD :instd_logic_vector(7 downto 0);
SEG1 : out std_logic_vector(6 downto 0);
SEG10 : out std_logic_vector(6 downto 0)
);

end component;

signal BCD  :std_logic_vector(7 downto 0);
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signal SEG1 :std_logic_vector(6 downto 0);
signal SEG10 : std_logic_vector(6 downto 0);

begin
DUT: BCDto7segDecoder port map(

S1l:process begin

BCD => BCD,
SEG1 => SEG1,
SEG10 => SEG10

BCD <= "00000000"; wait for 10ns; --00
BCD <="00000001"; wait for 10ns; --01
BCD <="00000010"; wait for 10ns; --02
BCD <="00000011"; wait for 10ns; --03
BCD <="00000100"; wait for 10ns; --04
BCD <="00000101"; wait for 10ns; --05
BCD <="00000110"; wait for 10ns; --06
BCD <="00000111"; wait for 10ns; --07
BCD <="00001000"; wait for 10ns; --08
BCD <="00001001"; wait for 10ns; --09
BCD <="00001010"; wait for 10ns; --OA
BCD <="00001011"; wait for 10ns; --OB
BCD <="00001100"; wait for 10ns; --0C
BCD <="00001101"; wait for 10ns; --0D
BCD <="00001110"; wait for 10ns; --OE
BCD <="00001111"; wait for 10ns; --OF
BCD <="00010000"; wait for 10ns; --10
BCD <="00100000"; wait for 10ns; --20
BCD <="00110000"; wait for 10ns; --30
BCD <="01000000"; wait for 10ns; --40
BCD <="01010000"; wait for 10ns; --50
BCD <="01100000"; wait for 10ns; --60
BCD <="01110000"; wait for 10ns; --70
BCD <= "10000000"; wait for 10ns; --80
BCD <="10010000"; wait for 10ns; --90
BCD <="10100000"; wait for 10ns; --AO0
BCD <="10110000"; wait for 10ns; --BO
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BCD <="11000000"; wait for 10ns; --CO
BCD <="11010000"; wait for 10ns; --DO
BCD <="11100000"; wait for 10ns; --EO
BCD <="11110000"; wait for 10ns; --FO
wait;
end process S1;
end SIM;
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3 3 BCD to 7 Segment Decoder

BCD 8bit INDATA1 A4bit ,
INDATA10 4bit SEG1 SEGI10
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3 4

3 4

Bit
CLK IN 1 1MHZz
RESET_SW IN 1 Reset
SW1 IN 1
A CLK1 IN 1 “©o
A CLK2 IN 1 “o
RESET_ALARM | IN 1 Reset
SEL IN 1 Select
ALARMOUT ouT 1
SEG_OUT1 ouT 7 |7 “ 1/100 "
SEG_OUT2 ouT 7 |7 “ 1/100 "
SEG_OUT3 ouT 7 |7 ©or
SEG_0OUT4 ouT 7 |7 ©or
SEG_OUT5 ouT 7 |7 ©or
SEG_OUT6 ouT 7 |7 “©o

Selector Comparator
component
3 5 3 6
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library ieee;
use ieee.std_logic_1164.all;
use ieee.std_logic_unsigned.all;

entity Total is
port( CLK,SW1,RESET_SW :in std_logic;

A CLK1,A CLK2,RESET_ALARM :in std_logic;
SEL - in std_logic;
ALARMOUT : out std_logic;
SEG_OUT1 : out std_logic_vector(6 downto 0);
SEG_OUT?2 : out std_logic_vector(6 downto 0);
SEG_OUT3: out std_logic_vector(6 downto 0);
SEG_OUT4 : out std_logic_vector(6 downto 0);
SEG_OUTS5 : out std_logic_vector(6 downto 0);
SEG_OUTS6 : out std_logic_vector(6 downto 0)
);

end Total,

architecture RTL of Total is

component BUNSYU
port( CLKO :in std_logic;
RESET: in std_logic;
CLK1 :out std_logic
);

end component;

component BCDto7segDecoder
port( BCD :in std_logic_vector(7 downto 0);
SEG1 : out std_logic_vector(6 downto 0);
SEG10 : out std_logic_vector(6 downto 0)
);

end component;

signal CLK_SW :std_logic;
signal BCD_al : std_logic_vector(3 downto 0);
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signal BCD_al0 :std_logic_vector(3 downto 0);
signal BCD_b1 : std_logic_vector(3 downto 0);
signal BCD_b10 :std_logic_vector(2 downto 0);
signal BCD_c1 : std_logic_vector(3 downto 0);
signal BCD_c10 :std_logic_vector(2 downto 0);
signal CIN_b . std_logic;

signal CIN_c . std_logic;

signal BCD_d1 : std_logic_vector(3 downto 0);
signal BCD_d10 :std_logic_vector(2 downto 0);
signal BCD_el : std_logic_vector(3 downto 0);
signal BCD_el1l0 :std_logic_vector(2 downto 0);
signal BCD_IN : std_logic_vector(23 downto 0);

PO: BUNSYU port map(
CLKO => CLK,
RESET => RESET_SW,
CLK1 => CLK_SW

);

P1: BCDto7segDecoder port map(
BCD(7 downto 0) => BCD_IN(7 downto 0),
SEG1(6 downto 0) => SEG_OUT1(6 downto 0),
SEG10(6 downto 0) => SEG_OUT2(6 downto 0)

);

P2: BCDto7segDecoder port map(
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BCD(7 downto 0) => BCD_IN(15 downto 8),
SEG1(6 downto 0) => SEG_OUT3(6 downto 0),
SEG10(6 downto 0) => SEG_OUT4(6 downto 0)

);

P3: BCDto7segDecoder port map(
BCD(7 downto 0) => BCD_IN(23 downto 16),

SEG1(6 downto 0) => SEG_OUT5(6 downto 0),
SEG10(6 downto 0) => SEG_OUT6(6 downto 0)

);

al:process(CLK_SW,RESET_SW) begin
if(RESET_SW='1") then
BCD_al <="0000";
elsif(CLK_SW' event and CLK_SW="1") then
If(SW1="1")then
if(BCD_al = "1001") then
BCD_al <="0000";
else
BCD al <= BCD_al +1;
end if;
end if;
end if;
end process al;

a2:process(CLK_SW,RESET_SW) begin
if(RESET_SW="1") then
BCD_al0 <= "0000"
elsif(CLK_SW' event and CLK_SW="1") then
if(SW1='1"and BCD_al="1001") then
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if(BCD_al0="1001") then
BCD_al0 <="0000";

else
BCD_al0 <= BCD_al0 + 1;

end if;

end if;
end if;
end process az;

a3:process(SW1,BCD_al,BCD_al0) begin
if(SW1='1"and BCD_al="1001" and BCD_a10="1001") then
CIN b <=1
else
CIN b <='0}
end if;
end process ag3;

bl:process(CLK_SW,RESET_SW) begin
if(RESET_SW='1") then
BCD_bl <="0000";
elsif(CLK_SW' event and CLK_SW="1") then
if (CIN_b ="'1") then
if(BCD_b1 ="1001") then
BCD_bl <="0000";
else
BCD bl <= BCD b1l + 1;
end if;
end if;
end if;
end process bl;

b2:process(CLK_SW,RESET_SW) begin
if(RESET_SW='1") then
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BCD_b10 <="000";
elsif(CLK_SW' event and CLK_SW="1") then
if (CIN_b="1'and BCD_b1="1001") then
if(BCD_b10 ="101") then
BCD_b10 <="000";
else
BCD_b10 <=BCD _b10 + 1;
end if;
end if;
end if;
end process b2;

b3:process(CIN_b,BCD_b1,BCD_b10) begin
if(CIN_b='1"and BCD_b1="1001" and BCD_b10="101") then
CIN ¢ <="1"
else
CIN_c <="'04
end if;
end process b3;

cl:process(CLK_SW,RESET_SW) begin
if(RESET_SW="1") then
BCD_c1 <="0000"
elsif(CLK_SW' event and CLK_SW="1") then
if (CIN_c ='1") then
if(BCD_cl1l ="1001") then
BCD_c1 <="0000"
else
BCD ¢1<=BCD c1 +1;
end if;
end if;
end if;
end process cl;

a7




3 5 6/9

c2:process(CLK_SW,RESET_SW) begin
if(RESET_SW="1") then
BCD_c10 <="000"
elsif(CLK_SW' event and CLK_SW="1") then
if (CIN_c="1"and BCD_c1="1001") then
if(BCD_c10 = "101") then
BCD_c10 <="000";
else
BCD_c10 <= BCD ¢10 + 1;
end if;
end if;
end if;
end process c2;

d1:process(RESET_ALARM,A CLK1) begin
if(RESET_ALARM="1") then
BCD_d1 <="0000";
elsif(A_CLK1' event and A_CLK1='1") then
if(BCD_d1 ="1001") then
BCD_d1 <="0000";
else
BCD_d1 <=BCD d1 + 1;
end if;
end if;
end process d1;

d2:process(RESET_ALARM,A CLK1) begin
iIf(RESET_ALARM="1") then
BCD_d10 <= "000";
elsif(A_CLK1'event and A_CLK1="1") then
if (BCD_d1="1001") then
iIf(BCD_d10 = "101") then
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BCD_d10 <="000";
else
BCD_d10 <=BCD d10 + 1;
end if;
end if;
end if;
end process d2;

el:process(RESET_ALARM,A CLK?2) begin
if(RESET_ALARM="1") then
BCD_el <= "0000";
elsif(A_CLK2'event and A_CLK2="1") then
if(BCD_el ="1001") then
BCD_el <= "0000";
else
BCD el <=BCD_el + 1;
end if;
end if;
end process el;

e2:process(RESET_ALARM,A CLK?2) begin
if(RESET_ALARM="1") then
BCD_e10 <= "000";
elsif(A_CLK2'event and A_CLK2="1") then
if (BCD_el1="1001") then
if(BCD_el10 ="101") then
BCD_e10 <= "000";
else
BCD_el0 <=BCD_el10 + 1;
end if;
end if;
end if;
end process e2;
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COMPARATOR:process(BCD_b1,BCD_bh10,BCD _c1,BCD ¢10,BCD_d1,B
CD_d10,BCD_e1,BCD_el0) begin
if(BCD_b1=BCD_d1 and BCD_b10=BCD_d10 and
BCD_c1=BCD_el and BCD_c10=BCD_e10) then
ALARMOUT <="1%
else
ALARMOUT <="'0"
end if;
end process COMPARATOR,;

SELECTOR:process(SEL,BCD_al,BCD al0,BCD b1,BCD_b10,BCD_c1,
BCD_c10,BCD_d1,BCD_d10,BCD_el1,BCD_el0) begin

If(SEL="1") then
BCD_IN(3 downto 0) <= BCD_al(3 downto 0);
BCD_IN(7 downto 4) <= BCD_al0(3 downto 0);
BCD_IN(11 downto 8) <= BCD_b1(3 downto 0);
BCD_IN(14 downto 12) <= BCD_b10(2 downto 0);
BCD_IN(15) <="'0";
BCD_IN(19 downto 16) <= BCD_c1(3 downto 0);
BCD_IN(22 downto 20) <= BCD_c10(2 downto 0);
BCD_IN(23) <="'0";

else
BCD_IN(3 downto 0) <= "0000";
BCD_IN(7 downto 4) <= "0000";
BCD_IN(11 downto 8) <= BCD_d1(3 downto 0);
BCD_IN(14 downto 12) <= BCD_d10(2 downto 0);
BCD_IN(15) <="'0";
BCD_IN(19 downto 16) <= BCD_e1(3 downto 0);
BCD_IN(22 downto 20) <= BCD_e10(2 downto 0);
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BCD_IN(23) <="'0";
end if;
end process SELECTOR,;
end RTL;

3 6 1/3

library ieee;
use ieee.std_logic_1164.all;
use ieee.std_logic_unsigned.all;

entity TEST_TOTAL is
end TEST _TOTAL;

architecture SIM of TEST_TOTAL is
component TOTAL
port( CLK,SW1,RESET_SW :in std_logic;

A CLK1,A CLK2,RESET_ALARM :in std_logic;
SEL - in std_logic;
ALARMOUT : out std_logic;
SEG_OUT1 :outstd _logic_vector(6 downto 0);
SEG _OUT2 :outstd_logic_vector(6 downto 0);
SEG_OUT3 :outstd_logic_vector(6 downto 0);
SEG_OUT4 :outstd_logic_vector(6 downto 0);
SEG_OUTS5 :outstd_logic_vector(6 downto 0);
SEG _OUT6 :outstd_logic_vector(6 downto 0)
);

end component;

signal CLK,SW1,RESET_SW : std_logic;

signal A CLK1,A_ CLK2,RESET_ALARM . std_logic;
signal SEL . std_logic;

signal ALARMOUT  : std_logic;

signal SEG_OUT1 : std_logic_vector(6 downto 0);

signal SEG_OUT?2 : std_logic_vector(6 downto 0);
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signal SEG_OUT3 : std_logic_vector(6 downto 0);
signal SEG_OUT4 : std_logic_vector(6 downto 0);
signal SEG_OUTS5 : std_logic_vector(6 downto 0);
signal SEG_OUT6 : std_logic_vector(6 downto 0);

begin
DUT: TOTAL port map (
CLK => CLK,
SW1 => SW1,
RESET_SW => RESET_SW,
A _CLK1=>A_CLK1,
A _CLK2 =>A_CLK2,
RESET_ALARM => RESET_ALARM,
SEL => SEL,
ALARMOUT => ALARMOUT,
SEG OUT1 => SEG_OUT1,
SEG OUT2 => SEG_0UT?2,
SEG OUT3 => SEG_OUTS3,
SEG OUT4 => SEG_0UT4,
SEG _OUT5 => SEG_OUTS5,
SEG OUT6 => SEG_OUT6
);

PO: process begin --CLK
CLK <="0" wait for 5 ns;
CLK <="1% wait for 5 ns;

end process PO;

P1: process begin --START/STOP SWICH
SW1 <="1" wait for 50 ns;
SW1 <="0} wait for 50 ns;
SW1 <="1" wait;

end process P1;

P2: process begin --RESET SWICH
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RESET_SW <="1"; wait for 0 ns;
RESET_SW <="0"; wait for 92 ns;
RESET_SW <="1"; wait for 1 ns;
RESET SW <="'0"; wait;

end process P2;

P3: process begin --ALARM CLK1
A CLK1<='0;  waitfor 10 ns;
A CLK1 <="1% wait for 10 ns;

end process P3;

P4: process begin --ALARM CLK2
A CLK2<='0";  wait for 30 ns;
A CLK2 <="1% wait for 30 ns;

end process P4;

P5: process begin --RESET ALARM
RESET_ALARM <="1";  wait for 0 ns;
RESET ALARM <='0"; wait for 92 ns;
RESET_ALARM <="1";  wait for 1 ns;
RESET_ALARM <='0"; walit;

end process P5;

P6: process begin --SELECT SW
SEL <="1"% wait for 50 ns;
SEL <="0% wait for 50 ns;

end process P6;

end SIM;
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CLK CLK_SW

VHDL
CLK CLK_SW
CLK_SW <= CLK
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3 4 a Reset Selector

Comparator RESET_SW
RESET_ALARM Reset
Comparator oo

oo ALARMOUT
Selector SEL * Y
SEL= O BCD_IN
3 4 b
“ 1/100 7 CIN_ * 7 “o
CIN_ 00 59 59 01 00 OO0
3.4 FPGA
3.4.1 FPGA
VHDL ALTERA MAX plus aritec ICP
FPGA FPGA
ALTERA EPM9320LC84-15

ISP-01-9320-84

3 5 EPM9320LC84-15 3 6
3 5 EPM9320LC84-15
6000
484
320
20
84
1/0 60
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3 6 EPM9320LC84-15

H xR K 4%
s NS A—=4 =N mR B
Veo e E|E 2.0 7.0 A
V| DCAHERE —2.0 7.0 v
Vcc|sp 4’ o "/Z_T--b« - 7°|:|7'3 -=- ‘/ﬁﬂ?f —20 70 V
DRBEEE
lour ELdf-YODCHAER —-25 25 mA
Tsre RERE —65 150 °C
T ame BiFAMEEE —65 135 °C
HLEEEES
LR NS A—4 =D =R B
VecInT Ao w2 & ARy 77 AEES 4.75 5.25 A4
BE (4.50) (5.50)
Veeio 5.0-VEIEBOEH h/ iy 77 Af#s 475 5.25 v
EE (4.50) (5.50)
3.3-VEIEEOH h/ Sy 77 Bt 3.00 3.60 v
EX (3.00) (3.60)
Vepge |12 - YARThAL-7OTS52 050 475 5.25 v
OEBET
v ANEBRE VeInT \i
Vo HjjJEE VCCIO vV
Ta HiEREBE 70 °C
EPM9320LC84-15 84 FPGA
GND
1/0 3 3
3 7 EPM9320LC84 15
(DIN1 4) CLK CLR 4
JTAG 4
GND ov 8
VCCINT 6
VCCIO /0 4
Vpp 1
NC 1
I/0 56

58




3 8 EPM9320LC84 15

1 | DINL(GCLK1) 29 NC 57 VCCINT
2 1/0 30 TDO 58 170

3 1/0 31 170 59 170

4 170 32 170 60 vcelo
5 170 33 170 61 GND
6 GND 34 170 62 170

7 170 35 170 63 1/0

8 1/0 36 1/0 64 VCCINT
9 1/0 37 veelo 65 170
10 170 38 1/0 66 170
11 1/0 39 1/0 67 GND
12 170 40 170 68 170
13 | DIN3(GCLR) 41 1/0 69 170
14 VCCINT 42 DI 70 GND
15 Veelo 43 TCK 71 VCCINT
16 1/0 44 1/0 72 | DIN4(GOE)
17 1/0 45 1/0 73 1/0
18 GND 46 1/0 74 170
19 170 47 1/0 75 170
20 1/0 48 GND 76 170
21 VCCINT 49 1/0 77 1/0
22 1/0 50 170 78 1/0
23 170 51 170 79 veelo
24 GND 52 1/0 80 1/0
25 GND 53 1/0 81 1/0
26 170 54 1/0 82 170
27 1/0 55 ™S 83 1/0
28 VCCINT 56 Vpp 84  |DIN2(GCLK2)

59




3.42 FPGA

3 GCLR

FPGA VHDL
FPGA
1/0 DIN1 GCLK1 DIN2 GCLK2 DIN
3 9
3

ACLK1 84| |ALARMOUT 27| |SEG_OUT40 65

ACLK2 17| |SEG_OUT10 33| |[SEG_OUT41 66

CLK 1| |SEG OUT11 34| |SEG OUT42 68

RESET ALARM| 20| |SEG_OUT12 35| |[SEG_OUT43 69

RESET_SW 13| |SEG_OUT13 36| |SEG_ OUT44 73

SEL 22| |SEG OUT14 38| |SEG OUT45 75

SW1 23| |SEG OUT15 39| |SEG OUT46 76
SEG OUT16 40| |SEG_OUT50 7
SEG_OUT20 41 |SEG OUT51 78
SEG_ OUT21 44| |SEG OUTS52 80
SEG OUT22 45| |SEG_OUT53 81
SEG OUT23 46| |SEG_OUT54 82
SEG OUT24 47) |SEG_OUT55 83
SEG OUT25 49| |SEG OUT56 2
SEG OUT26 50| |SEG_OUT60 3
SEG_OUT30 51| |SEG OUT61 4
SEG OUT31 52| |SEG OUT62 5
SEG OUT32 54| |SEG_OUT63 7
SEG OUT33 58| |SEG OUT64 8
SEG OUT34 59| |SEG_OUT65 9
SEG OUT35 62| |SEG_OUT66 10
SEG OUT36 63

MAX plus ISP
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3.5

10

1IMHz

HAT7400A 1MHz

FPGA

EPM9320LC84-15

SW1 3 6

SW2 4 5 7

LED
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