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(mod—10 counter with asynchronous active low reset)

FPGA/VHDLE ©] 83} rising edge triggered synchronous up counter® A % 33},

75 e Al@s 2tk o] ZFEH= 088 97hA¢] 10704 AHE Al 4 9+ modulo—10
counter®|th. (97b4] AlFg Fo] o3 28 2E7F JEHH ] 005 Zol7kA Al 74]—?3&‘:})
QJFol= M o] Hl%E7]24 active low Reset o] 9Jom, o] Reset Yol =23k ()o] =]
o] 7l EE 0o= AH).

=
CLK (Clock)

Reset (Active low reset)

=9

a, b, ¢, d, e, f, g - common cathode typed SSD T&% =9.

1/0 80 —
3 I;O 83 @
PUSH1_Q' —— b b
1/0 32 —a Reset D D : 1/0 84 c
Modulus-10 C € 4+ db_1085 d
Counter BCDDeCtg d§SD 10 86 TR,
with Reset B B Sy ©
PUSHO_Q f f
/028 —|CLK A A gp—/o%8 g
dp DO
FPGA
a9 8—4 Mod—10 57124 A3k 713-H
mod 10 counter process®t bcd to ssd process® F 709 processE WETH

?ﬂ"j:*.. CLK, Reset
2) &4 A3t (BCD FHY)

2. bcd_to_ssd process
1) 4= mod_10_up_counter?] &2 (BCD ¥HE})

2) 29 SSDE F53t7] gt 7789 £ Al=(a, b, ¢, d, e, f, g)
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(Presettable mod—10 up/down counter with asynchronous active low reset)

Parallel Load, Count Up, Count Down@® A 7}X] 7]1%& 7}X]= 4-bit presettable rising edge
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CLK (clock)

Reset (active low reset)

S1, SO - function control signals
D3, D2, D1, D@ - parallel input data
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a,

mod_10_up_down_counter process®} bcd_to_ssd process®] T+ 712 process

o]
1= |
2) 24 Alezt (BCD FEHY)

1) Y= mod_10_up_down_counter?d] &
2) 32 SSDZ %3] A el &

2. CLK, Reset, S1, So, D3, D2, D1, Do

b, ¢, d, e, f, g - common cathode type2] SSD +% =%

1/0 80
2 1/0 83 @
- b| — b
I/0 84
(€ C
1/0 85
C BCD-to-SSD d|—2 d
B Decoder e 1/0 86 e
£ 1/0 87 £
A g 1/0 98 g
dp
3t 7 E
2 wEt)

(BCD )

Xl%(a, b, ¢, d, e, f, g)
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A9 C 29 E3F(clock frequency division)

FPGA 23 HE=(EP4CE6)ox 50MHz crystal oscillator7} F-2tw]o] glom o 7jo| A sk
50MHz9] 41%:= EP4CE6S] /0 23 Aoz sgso] &4 Ao 29 Aoz AMgdn. o] 29
AT E T35t Ay B w7]2 st FFEHZF 1kl 14 JIE HEE FHIA Q.

ok
CLK (clock, I/O 23 ¥o & F3%+= 50MHz)
Reset (active low reset)
S1, SO - function control signals
D3, D2, D1, DO - parallel input data

%Eﬂ
=
a, b, ¢, d, e, f, g - common cathode type® SSD T& =9.

o Jrem
SLIDE 3
/0129 — | D3
1/0 80
SLIDE 2 a /083 a )
10 128 | D2 D D b b
Presettable cl | Vo84 c
SLIDE 1 Modulus-10 1/0 85
— D1 odulus C © L d d
1/0 127 Up/Down BCD-to-SSD 10 86 o
Decoder e e
SLIDE 0 Counter B B 1/0 87
1/0 126 DO  with Reset f f
A A g 1/0 98 a
SLIDE 9 dp ‘am—'e
1/0 138 —| S1
SLIDE 8
1/0 137 —( S0
1 1z FPGA
50 MHz Frequency
—ef CLK
/0 23 - Divider
a7 85 U 298 BEd e

freq_divider process® mod_10 up_down_counter process % bcd_to_ssd process®] Al 7]<]

processE WHETE.

1. freq_divider process
1) ¥ cLK (clock, I/O 23¥H #o 7 FF¥+= 50MHz)

2) &8: 1 Hz 22 A5

2. mod_10 up_down_counter process statement
1) 4= 1 Hz 22 AlS, Reset, S1, SO, D3, D2, D1, Do



2: 7+3t (BCD el
2 (BCD FH)

i

2)

3. bcd_to_ssd process statement
1) 9= mod_10_up_down_counter?] &

2) 9 SSDE &st7] flet 779 &9 Al=(a, b, c, d, e, f, g)



Rev. 2

23 2 42

Ad A F714 B THeH

(Rising edge triggered synchronous up counter with asynchronous active low reset)

FPGA/VHDLS ©] 83} rising edge triggered synchronous up counterE A % 33 & VHDL
code®} simulation 23S R auAo] HARSIA Q. Fositty HEe &8 A3 E dgsie] BT A,

A9 B WE dold A4 b5 714 48 st
(Presettable rising edge triggered synchronous up/down counter with asynchronous active low
reset)

Parallel Load, Count Up, Count Down?] A] 7}X] 7|5 7}X]= 4-Dhit presettable rising edge

triggered synchronous up counterS FPGA/VHDLE o] &3sle] AA 2L &3 & VHDL code$}

simulation Z¥& H iAo HESA| e, Hasivpd WHEo &8 A& st #Ee A,

A C Y EF(clock frequency division)

FPGA A3¥ H=(EP4CE6)°l+= 50MHz9| oscillator7} F-25jo] glom of7jo|A w3 50MHze 4l

of 4% B B714 $5F ALEA 129 1MM LE HEE FASA, T FSAE QAW F
215 AYste] 1 A3E VHDL codest 971 maudel ARsiAe. Basthd wme &9 4



()

AY A F7H &F JeH

(Rising edge triggered synchronous up counter with asynchronous active low reset)

FPGA 23 HI=(EP4CE6)2] PUSHO_Q switchE FE wvlt} HAE = 28 2585 0]8384 mod—10
712 4% JheE TE.

library ieee;

use ieee.std logic_1164.all;

entity mod_10 counter is
port ( CLK: in std_logic;
ssd: out std_logic_vector(6 downto 9));
end entity;

architecture my_counter of mod 10 counter is

Fa3td o] signal A

begin
-- counter process
mod_10 up_counter: process(CLK, RESET)
begin

1. ¥]1557] RESET 215 & A
2. CLK 4= Al 0FE 974A] Alrste] 243 signaloll #74ato
bcd_to_ssd processol YAF

end process;

-- seven segment decoding process
bcd_to_ssd: process(count)

begin

mod_10_counter processZHE YA signalS SSDe| &9

end process;

end architecture ;
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A¥ B WY ol AA7t bsd B4 45E e
(Presettable rising edge triggered synchronous up/down counter with asynchronous active low

reset)

library ieee;
use ieee.std _logic_1164.all;

entity mod_10_up_down_counter_with_parallel load is
port (CLK, RESET: in std_logic;
S: in std_logic_vector(l downto 9);
D: in std_logic_vector(3 downto 9);
ssd: out std_logic_vector(6 downto 9));

end entity;

architecture my_counter of mod_10 up_down_counter_with_parallel load is

I Q3 o] signal A

begin
-- counter process
mod_10_up_down_counter: process(CLK, RESET)

begin

1. B]57] RESET R&E WA A
2. CLK Y= A s1,se9] Fkoll we} parallel load, up count £ down
countdte] A3+ signaloll A3t bed_to_ssd processel @A

end process;

-- seven segment decoding process
bcd _to_ssd: process(count)

begin

mod_10_counter processEHFE PAWE signals SSDel &9

end process;

end architecture ;
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Ad ¢ 29 EF(clock frequency division)

FPGA A3 BT (EPACE6)oA &3HE 50MHze 8 2355 BFste] 1 Hze 29 A5 E
T, o] & o] &3l Ay B w74 Aot FEEV 1k 1WA JEE HEE T,

rﬂ
i

library IEEE;
use ieee.std_logic_1164.all;

entity mod_10_up_down_counter_with_parallel_load_freq_divider is
port (CLK5@MHz, RESET: in std logic;
S: in std_logic_vector(l downto 0);
D: in integer range © to 15;
ssd: out std_logic_vector(6 downto 0));
end entity;

architecture my_counter of modl@ counter is

Ha3td o] signal A

begin

-- frequency division process
freq_divider: process(CLK50MHz)
begin

CLK5@OMHzS] &8 A 3ZE EF3}o] 1Hz9 CLK1Hz 82135 YHE9] mod_10_counter
process® 97l

end process;

-- counter process
mod_10 up_down_counter: process(CLK1Hz)

begin

1. B]%7] RESET A& & WA g
2. CLK ¥ €A s1,s09] kel we} parallel load, up count =2 down
countdte] Z A3 signaloll A3} becd_to_ssd processel EA%

end process;

-- seven segment decoding process
bcd_to_ssd: process(count)
begin

mod_10_counter processZF-EH WA signals SSDol| &9

end process;

end architecture ;
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