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23.1 VHDL

VHDL 2.2

library IEEE;
use IEEE.std_logic_1164.all;

entity HALF_ADDER is
port (
A : in std_logic;
B : in std_logic;
S : out std_logic;
CO : out std_logic);
end HALF_ADDER;

architecture DATAFLOW of HALF_ADDER is
signal C, D : std_logic;
begin
C <= A or B;
D <= A nand B;
CO <= not D;
S <= C and D;
end DATAFLOW;

2.2
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entity
port(

end
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IEEE
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linkage

2.4

bit

integer

real

boolean
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architecture of

begin

end ;

architecture XXX of YYY is
begin
process (A, B, C)
begin

end process;
end XXX;

process) O

begin-end

architecture  begin

signal

is

begin, end
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3.2

o

BCD 7 3.3 2
21 [3]
BCD Code 7SEG Code Display

b 0000 1111110 0
. 0001 0110000 1

0010 1101101 2

0011 1111001 3

0100 0110011 4

0101 1011011 5

0110 1011111 6

0111 1110010 7

1000 1111111 8

1001 1111011 9

3.2 BCD

select —
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4 VHDL

3 VHDL

4.1 VHDL

CLK CLK2

process ( TIMER_SET, SEC_SET, CLK, CLK2 ) begin
if ( TIMER_SET = "01" ) then
if ( SEC_SET = "0" ) then
SEL1 OUT <= "0%;
elsif ( SEC_SET <= "1" ) then
SEL1 OUT <= CLK2;
end if;
elsif ( TIMER_SET = "00" ) then
SEL1 OUT <= CLK;
end if;
end process;

BCD

process ( RST, SEL1 OUT, COUNTER1_OUT, COUNTER2_CLK ) begin
if (RST = "1" ) then
COUNTER1_OUT <= "0000";
COUNTER2_CLK <= "0";
elsif ( COUNTER1_OUT = "1010" ) then
COUNTER1_OUT <= "0000";
COUNTER2_CLK <= "1%;
else
COUNTER2_CLK <= "0";
end if;
if ( SEL1_OUT"event and SEL1 _OUT = "1" ) then
COUNTER1 OUT <= COUNTER1_OUT + "1°;
end if;
end process;

24

elsit ( COUNTER5_OUT = "'1010" or (COUNTER5_OUT="0100" and COUNTER6_OUT="0010"") ) then

13



COUNTER5_OUT <=
COUNTER6_CLK <=

BCD

process ()

case COUNTER1I_OUT is

end
end process

4.2

421 VHDL

signal
signal
signal
signal
signal
signal

"0000";

R

begin

when
when
when
when
when
when
when
when
when
when
when
when
case;

ALARM_MIN

""0000"
"0001"

llOOlOll -

"0011"
"0100"
"0101"
"0110"
"0111"
"1000"
"1001"
"1010"
others

7SEG_DEC1
7SEG_DEC1
7SEG_DEC1
7SEG_DEC1
7SEG_DEC1
7SEG_DEC1
7SEG_DEC1
7SEG_DEC1
7SEG_DEC1
7SEG_DEC1
7SEG_DEC1
7SEG_DEC1

case

"1111110";
"0110000";
"1101101";
"1111001";
"0110011";
"1011011";
"1011111";
"1110010";
1111111,
"1111011";
"1111110";
"1111110";

: std_logic _vector(0 to 3);

ALARM _MIN2 : std_logic vector(0 to 3);

ALARM_HOUR :

std_logic_vector(0 to 3);

ALARM_HOUR2 : std_logic_vector(0 to 3);
ALARM_MIN_AGARI
ALARM_HOUR_AGARI

14

: std_logic;
: std_logic;

BCD

BCD



signal ALARM_SEL : std_logic;
signal ALM_OUT : std_logic;

TIMER_SET(

process ( RST, CLK2, TIMER_SET, MIN_SET, ALARM_MIN) begin
if (RST = "1" ) then
ALARM_MIN <= "0000";
elsif ( TIMER_SET = "10" and MIN_SET = "1" and ... ) then

ALARM_MIN <= ALARM_MIN + "1%;

end if;

if ( ALARM_MIN = "1010" ) then
ALARM_MIN <= "0000";
ALARM_MIN_AGARI <= "1%;

else
ALARM_MIN_AGARI <= "0°;

end if;

end process;

TIMER_SET
if ( TIMER_SET="10" ) then
SEG_SEL3 <= ALARM_MIN;
else
SEG_SEL3 <= COUNTER3_OUT;
end if;
4.3
2000 3999
4000
2000
431
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100 400
400 800 500 900
(Zeller) [4]

y m d
(y + [y/4] - [y/100] + [y/400] + [2.6m+1.6] + d) mod 7
0 1 6
1 2 13 14
( 1583 3999 )

[1 ([1 )

4.3.2 VHDL

YEAR integer

(std_logic_vector

signal YEAR : integer range O to 11;

signal MONTH : integer range 0 to 3;

signal MAX_DAYS : integer range 0 to 4;
signal DAY : integer range O to 4;

signal MONTH_KETA AGARI : std_logic;

signal DAY KETA AGARI : std_logic;

signal TMP_YEAR : integer range 0 to 11 := O;
signal TMP_MONTH : integer range 0 to 3 := O;
signal TMP_YOUBI : integer range 0 to 2 := 0;

30 31 YEAR 4 100 400

if ( MONTH = 2 and ( ( YEAR mod 4 = 0 and YEAR mod 100 /= 0 ) or ( YEAR mod 400
=0) ) ) then
MAX_DAYS <= 29;
elsif ( MONTH = 2 and not ( ( YEAR mod 4 = 0 and YEAR mod 100 /= 0 ) or ( YEAR
mod 400 = 0 ) ) ) then
MAX_DAYS <= 28;

16



elsif ( MONTH = 1 or MONTH = 3 or MONTH = 5 or MONTH = 7 or MONTH = 8 or MONTH
= 10 or MONTH = 12 ) then
MAX_DAYS <= 31;
elsit ( MONTH = 4 or MONTH = 6 or MONTH = 9 or MONTH = 11 ) then
MAX_DAYS <= 30;
end if;

TMP_YOUBI
000 110

TMP_YOUBI <= ( TMP_YEAR + TMP_YEAR / 4 - TMP_YEAR / 100 + TMP_YEAR / 400 +
( 13 * TMP_MONTH + 8 ) / 5 + DAY ) mod 7;
if ( MONTH = 1 or MONTH = 2 ) then
TMP_YEAR <= YEAR - 1;
TMP_MONTH <= MONTH + 12;
else
TMP_YEAR <= YEAR;
TMP_MONTH <= MONTH;
end if;
end process;
process ( TMP_YOUBI ) begin
if ( TMP_YOUBI = 0 ) then

YOUBI <= "000";

elsif ( TMP_YOUBI = 1 ) then
YOUBI <= "001";

elsit ( TMP_YOUBI = 2 ) then
YOUBI <= "010";

elsif ( TMP_YOUBI = 3 ) then
YOUBI <= "011";

elsit ( TMP_YOUBI = 4 ) then
YOUBI <= "100";

elsif ( TMP_YOUBI = 5 ) then
YOUBI <= "101";

elsit ( TMP_YOUBI = 6 ) then
YOUBI <= "110";

end if;

17



51

5.1 5.3 TIMER_SET
HOUR_SET MIN_SET SEC_SET
SEG DEC 7 COUNTER_OUT BCD
BCD o0, , 9 0, 1, S
24 00
7 5.1
5.3 BCD 5.1
51 7
s ) 2 Display
7E (0)1111110 0
30 (0)0110000 1
6D (0)1101101 2
79 (0)1111001 3
33 (0)0110011 4
58 (0)1011011 5
5F (0)1011111 6
72 (0)1110010 7
7F (0)1111111 8
78 (0)1111011 9
5.4 5.5 TIMER_SET
1(01)( ) TIMER_SET  1(01)
HOUR_SET MIN_SET SEC_SET 1
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5.6 5.7
HOUR_SET
TIMER_SET 11
ALARM OUT 1
ALARM OUT 0
5.8 5.9
400
1 3 12 31 @ ) 31
6 )31 (7 )31 (8 )30 (@ ) 31
2004 2 1 0(000)
5.10
) 0(00) 1(01) 2(10) 3(1i1)
YMD_MODE
5.11
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TIMER_SET 10

ALARM_STOP 1

2000 100
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VHDL

VHDL

library IEEE;
use IEEE.std_logic_1164.all;
use IEEE.std logic unsigned.all;

entity PTIMER is
port (
CLK : in std_logic;
CLK2 : in std_logic;
RST : in std_logic;
TIMER_SET : in std_logic_vector(0 to 1);
HOUR_SET : in std _logic;
MIN_SET : in std_logic;
SEC_SET : in std logic;

SEG_DEC1 : out std_logic_vector(0 to 6);
SEG _DEC2 : out std_logic_vector(0 to 6);
SEG_DEC3 : out std_logic_vector(0 to 6);
SEG_DEC4 : out std_logic_vector(0 to 6);
SEG_DEC5 : out std_logic_vector(0 to 6);
SEG _DEC6 : out std_logic_vector(0 to 6);

ALARM_STOP : in std_logic;
ALARM_OUT : out std_logic;

YMD_MODE : in std_logic vector(0 to 1);
-- normal=00 day=01 month=10 year=11

YMD_SWITCH : in std_logic;

YEAR_OUT : out integer range 0 to 11;

MONTH_OUT : out integer range 0 to 3;

DAY _OUT : out integer range O to 4;

YOUBI : out std_logic_vector(0 to 2)

);

end PTIMER;

architecture RTL of PTIMER is
signal SEL1 OUT : std_logic;

signal SEL2 OUT : std logic;
signal SEL3 OUT : std logic;
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signal
signal
signal
signal
signal

signal
signal
signal
signal
signal
signal

signal

signal
signal
signal
signal
signal
signal

signal
signal
signal
signal
signal
signal
signal
signal

signal
signal
signal
signal
signal
signal
signal
signal
signal
signal

begin

COUNTER2_CLK :
COUNTER3_CLK :
COUNTER4_CLK :
COUNTER5_CLK :
COUNTER6_CLK :

COUNTERL_OUT :
COUNTER2_OUT :
COUNTER3_OUT :
COUNTER4_OUT :
COUNTER5_OUT :
COUNTER6_OUT :

std logic;
std logic;
std_logic;
std_logic;
std logic;

std_logic_vector(0 to 3);
std_logic_vector(0 to 3);
std logic_vector(0 to 3);
std logic_vector(0 to 3);
std_logic_vector(0 to 3);
std_logic_vector(0 to 3);

COUNTER6_AGARI : std_logic;
SEG_SEL1 :
SEG_SEL2 :
SEG_SEL3 :
SEG_SEL4 :
SEG_SEL5 :
SEG_SEL6 :

std logic_vector(0 to
std logic_vector(0 to
std_logic_vector(0 to
std_logic_vector(0 to
std logic_vector(0 to
std logic_vector(0 to

3);
3);
3);
3);
3);
3);

ALARM_MIN :
ALARM_MIN2 :

std_logic_vector(0 to 3);
std logic_vector(0 to 3);
ALARM HOUR : std_logic_vector(0 to 3);
ALARM_HOUR2 : std_logic_vector(0 to 3);
ALARM_MIN_AGARI : std_logic;
ALARM_HOUR_AGARI : std_logic;

ALARM_SEL : std logic;

ALM_OUT : std _logic;

YEAR : integer range 0 to 11;

MONTH : integer range 0 to 3;

MAX_DAYS : integer range 0 to 4;

DAY : integer range 0 to 4;
MONTH_KETA_AGARI : std_logic;
DAY_KETA_AGARI : std_logic;

TMP_YEAR : integer range 0 to 11 := O;
TMP_MONTH : integer range 0 to 3 := 0;
TMP_YOUBI : integer range 0 to 2 := 0;
YOUBI_CLK : std_logic;

-~ SELECTER1(SEC)

-~ NORMAL=00 TIMERSET=01 ALARMSET=10 NONE=11

process ( TIMER_SET, SEC_SET, CLK, CLK2 ) begin
if ( TIMER_SET = "01" ) then
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if ( SEC_SET = "0" ) then
SEL1 OUT <= "0°;
elsif ( SEC_SET <= "1" ) then
SEL1 OUT <= CLK2;
end if;
elsif ( TIMER_SET = "00" ) then
SEL1 OUT <= CLK;
end if;
end process;

-- SELECTER2(MIN)
process ( TIMER_SET, MIN_SET, COUNTER3_CLK, CLK2 ) begin
if ( TIMER_SET = "01" ) then
if ( MIN_SET = "0" ) then
SEL2 OUT <= "0";
elsif ( MIN_SET = "1" ) then
SEL2 OUT <= CLK2;
end if;
elsift ( TIMER_SET = 00" ) then
SEL2_OUT <= COUNTER3_CLK;
end if;
end process;

-- SELECTER3(HOUR)
process ( TIMER_SET, HOUR_SET, COUNTER5 CLK, CLK2 ) begin
if ( TIMER_SET = "01" ) then
if ( HOUR_SET = "0") then
SEL3_OUT <= "0°;
elsif ( HOUR_SET = "1" ) then
SEL3_OUT <= CLK2;
end if;
elsif ( TIMER_SET = "00" ) then
SEL3 OUT <= COUNTER5_CLK;
end if;
end process;

-- BCD COUNTER1
process ( RST, SEL1 OUT, COUNTER1_OUT ) begin
if ( RST = "1" ) then
COUNTERL OUT <= "0000";
COUNTER2_CLK <= "0%;
elsif ( COUNTER1_OUT = "1010" ) then
COUNTER1_OUT <= "0000";
COUNTER2_CLK <= "1%;
else
COUNTER2_CLK <= "0";
end if;
if ( SEL1 OUT"event and SEL1 OUT = "1" ) then
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COUNTER1_OUT <= COUNTER1_OUT + "1°;
end if;
end process;

-- BCD COUNTER2
process ( RST, COUNTER2_CLK, COUNTER2_OUT ) begin
if ( RST = 1" ) then
COUNTER2_OUT <= "0000";
COUNTER3_CLK <= "0";
elsif ( COUNTER2_OUT = "0110"™) then
COUNTER2_OUT <= "0000";
COUNTER3_CLK <= "1%;
else
COUNTER3_CLK <= "0";
end if;
if ( COUNTER2_CLK"event and COUNTER2_CLK = "1" ) then
COUNTER2_OUT <= COUNTER2_OUT + "1°;
end if;
end process;

-- BCD COUNTER3
process ( RST, SEL2 OUT, COUNTER3_OUT ) begin
if (RST = "1" ) then
COUNTER3_OUT <= "0000";
COUNTER4_CLK <= "0";
elsif ( COUNTER3_OUT = "1010" ) then
COUNTER3_OUT <= "0000";
COUNTER4_CLK <= "1%;
else
COUNTER4_CLK <= "0";
end if;
if ( SEL2_OUT"event and SEL2_OUT = "1" ) then
COUNTER3_OUT <= COUNTER3_OUT + "1°;
end if;
end process;

-- BCD COUNTER4
process ( RST, COUNTER4_CLK, COUNTER4_OUT) begin
if ( RST = "1" ) then
COUNTER4_OUT <= "0000";
COUNTER5_CLK <= "0%;
elsit ( COUNTER4_OUT = "0110" ) then
COUNTER4_OUT <= "'0000";
COUNTER5_CLK <= "1%;
else
COUNTERS_CLK <= *07;
end if;
if ( COUNTER4_CLK"event and COUNTER4 CLK = "1" ) then
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COUNTER4_OUT <= COUNTER4_OUT + "1°;
end if;
end process;

-- BCD COUNTERS
process ( RST, SEL3 OUT, COUNTER5 OUT, COUNTER6 OUT ) begin
if ( RST = 1" ) then
COUNTER5_OUT <= "0000";
COUNTER6_CLK <= "0";
elsif ( COUNTER5_OUT = "1010" or ( COUNTER5_OUT = "0100" and COUNTER6_OUT
= "0010™ ) ) then
COUNTER5_OUT <= "0000";
COUNTER6_CLK <= "1%;
else
COUNTER6_CLK <= "0";
end if;
if ( SEL3 OUT"event and SEL3 OUT = "1" ) then
COUNTER5_OUT <= COUNTER5_OUT + "1°;
end if;
end process;

-- BCD COUNTER6
process ( RST, COUNTER6_OUT, COUNTER6_CLK ) begin
if ( RST = "1" ) then
COUNTER6_OUT <= "0000";
COUNTER6_AGARI <= "0";
elsif ( COUNTER6_OUT = "0011" ) then
COUNTER6_OUT <= "0000";
COUNTER6_AGARI <= "1%;
else
COUNTER6_AGARI <= "0";
end if;
if ( COUNTER6_CLK"event and COUNTER6 CLK = "1" ) then
COUNTER6_OUT <= COUNTER6_OUT + "1°;
end if;
end process;

-— ALARM
process ( RST, CLK2, TIMER_SET, MIN_SET, ALARM_MIN) begin
if (RST = 1" ) then
ALARM_MIN <= "0000";
elsif ( TIMER_SET = "10" and MIN_SET = "1" and CLK2"event and CLK2 = "1 )
then
ALARM_MIN <= ALARM_MIN + "1%;
end if;
if ( ALARM_MIN = "1010" ) then
ALARM_MIN <= "0000";
ALARM_MIN_AGARI <= "1°%;
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else
ALARM_MIN_AGARI <= "0%;
end if;

end process;

process ( RST, ALARM_MIN_AGARI, TIMER_SET, ALARM_MIN2 ) begin

if ( RST = 1" ) then
ALARM_MIN2 <= "'0000";

elsit ( ALARM_MIN_AGARI = "1" and ALARM MIN_AGARI"event ) then
ALARM_MIN2 <= ALARM_MIN2 + "1%;

end if;

if ( ALARM_MIN2 = "0110") then
ALARM_MIN2 <= "0000";

end if;

end process;

process ( RST, CLK2, TIMER_SET, HOUR_SET, ALARM_HOUR, ALARM_HOUR2 ) begin

then

if ( RST = 1" ) then
ALARM_HOUR <= "0000";
elsif ( TIMER_SET = "10" and HOUR_SET = "1 and CLK2"event and CLK2 = "1" )

ALARM _HOUR <= ALARM_HOUR + "17;
end if;
if ( ALARM_HOUR = "1010" ) then
ALARM_HOUR <= '"0000";
ALARM HOUR_AGARI <= "1%;
elsif ( ALARM_HOUR = "0100" and ALARM_HOUR2 = "0010" ) then
ALARM_HOUR <= "0000";
ALARM_HOUR_AGARI <= "0";
else
ALARM _HOUR_AGARI <= "0";
end if;

end process;

process ( RST, ALARM_HOUR_AGARI, TIMER_SET, ALARM_HOUR, ALARM_HOUR2 ) begin

if ( RST = "1" ) then
ALARM_HOUR2 <= "0000";

elsif ( ALARM_HOUR_AGARI = "1" and ALARM_HOUR_AGARI"event ) then
ALARM_HOUR2 <= ALARM_HOUR2 + "1%;

end if;

if ( ALARM_HOUR = "0100" and ALARM HOUR2 = "0010" ) then
ALARM_HOUR2 <= "0000";

end if;

end process;

ALARM_OUT <= ALM_OUT;

process ( TIMER_SET, ALARM_STOP, ALARM MIN2, ALARM_MIN, ALARM_HOUR2, ALARM_HOUR,
COUNTER6_OUT, COUNTER5 _OUT, COUNTER4 OUT, COUNTER3_OUT, ALM_OUT ) begin
ALARM_SEL <= not( (ALARM HOUR2(0) xor COUNTER6_OUT(0)) and (ALARM HOUR2(1) xor
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COUNTER6_OUT(1))
COUNTER6_OUT(3))
COUNTER5_OUT(1))
COUNTER5_OUT(3))
COUNTER4_OUT(1))
COUNTER4_OUT(3))
COUNTER3_OUT(1))
COUNTER3_OUT(3)) );

if ( ALARM_SEL = "1" and TIMER_SET

ALM_OUT <= "17;
else

ALM OUT <= "0";
end if;

if ( ALARM_SEL = "0" and TIMER_SET

ALM_OUT <= *0":

“11" ) then

"11" and ALM_OUT = "1® ) then

and (ALARM_HOUR(1)
and (ALARM_HOUR(3)
and (ALARM_MIN2(1)
and (ALARM_MIN2(3)
and  (ALARM_MIN(L)
and (ALARM_MIN(3)

end if;

if ( ALARM_STOP = "1* ) then
ALM_OUT <= "0";

end if;
end process;

-- FOR SEC

-~ BCD to 7SEG DECORDER1
process ( TIMER_SET, SEG_SEL1, COUNTERL OUT ) begin

N NN N NN N NN NN AN
(I | R B 1 1 1 | | R N |

if ( TIMER_SET="10" ) then
SEG_SEL1 <= "0000";

else
SEG_SEL1 <= COUNTER1_OUT;

end if;

case SEG SEL1 is
when "'0000" => SEG DEC1
when "0001" => SEG DEC1
when "0010" => SEG_DEC1
when ""0011" => SEG DEC1
when ""0100" => SEG_DEC1
when "0101" => SEG DEC1
when ""0110" => SEG_DEC1
when "0111" => SEG_DEC1
when "'1000" => SEG DEC1
when "1001" => SEG_DEC1
when ""1010" => SEG DEC1
when others => SEG_DEC1

end case;

end process;

-~ BCD to 7SEG DECORDER2
process (TIMER_SET, SEG_SEL2, COUNTER2_OUT, SEG_DEC2) begin
if ( TIMER_SET="10" ) then

"1111110";
""0110000";
"1101101";
"1111001";

= "0110011";
= "1011011";

"1011111";

= "1110010";
= "1111111";

"1111011";
"1111110";

= "1111110";
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and (ALARM_HOUR2(2) xor COUNTER6_OUT(2)) and (ALARM_HOUR2(3) xor
and (ALARM_HOUR(0) xor COUNTER5_OUT(0))
and (ALARM_HOUR(2) xor COUNTER5_OUT(2))
and (ALARM_MIN2(0) xor COUNTER4_OUT(0))
and (ALARM_MIN2(2) xor COUNTER4_OUT(2))
and (ALARM_MIN(O) xor COUNTER3 OUT(0))
and (ALARM_MIN(2) xor COUNTER3 OUT(2))

Xor
Xor
Xor
Xor
Xor
Xor



SEG_SEL2 <=

else

SEG_SEL2 <=

end if;

case SEG .

when
when
when
when
when
when
when
when
when
when
when
when
end case;
end process;

-- FOR MIN

SEL2 is
"0000" =>
"0001" =>
"0010"
"0011"
"0100"
"0101"
"0110"
"0111"
"1000"
"1001"
"1010"
others

-~ BCD to 7SEG DECORDER3
process (TIMER_SET, SEG_SEL3, COUNTER3_OUT, SEG_DEC3) begin

"0000";

SEG_DEC2
SEG_DEC2
SEG_DEC2
SEG_DEC2
SEG_DEC2
SEG_DEC2
SEG_DEC2
SEG_DEC2
SEG_DEC2
SEG_DEC2
SEG_DEC2
SEG_DEC2

COUNTER2_OUT;

if ( TIMER_SET="10" ) then
SEG_SEL3 <= ALARM_MIN;

else
SEG_SEL3 <= COUNTER3_OUT;

end if;

case SEG SEL3 is
when "'0000" => SEG_DEC3
when "0001" => SEG_DEC3
when "0010" => SEG_DEC3
when ""0011" => SEG_DEC3
when ""0100" => SEG_DEC3
when "0101" => SEG_DEC3
when ""0110" => SEG_DEC3
when "0111" => SEG_DEC3 <
when "1000" => SEG DEC3 <
when "1001" => SEG_DEC3
when ""1010" => SEG_DEC3
when others => SEG_DEC3

end case;

end process;

-~ BCD to 7SEG DECORDER4
process (TIMER_SET, SEG_SEL4, COUNTER4 OUT, SEG_DEC4) begin
if ( TIMER_SET="10" ) then

"1111110";
"0110000";
"1101101";
"1111001™;
"0110011";
"1011011";
"1011111";
"1110010";
1111111,
"1111011";
"1111110";
"1111110";

= "1111110";
= "0110000";

"1101101";
"1111001";

= "0110011";
= "1011011";

"1011111";

= "1110010";
= "1111111";

"1111011";
"1111110";

= "1111110";
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SEG_SEL4 <= ALARM_MIN2;

else
SEG_SEL4 <= COUNTER4_OUT;

end if;

case SEG_SEL4 is
when "0000" => SEG_DEC4 <= "1111110";
when ""0001" => SEG_DEC4 <= "0110000";
when "0010" => SEG _DEC4 <= "1101101";
when "0011" => SEG DEC4 <= "1111001";
when "0100" => SEG_DEC4 <= "0110011";
when "0101" => SEG _DEC4 <= "1011011";
when "0110" => SEG _DEC4 <= "1011111";
when "0111" => SEG _DEC4 <= '"1110010";
when "1000" => SEG_DEC4 <= "1111111";
when "1001" => SEG DEC4 <= "1111011";
when "1010" => SEG DEC4 <= "1111110";
when others => SEG DEC4 <= "1111110";

end case;

end process;

-- FOR HOUR
-- BCD to 7SEG DECORDER5
process (TIMER_SET, SEG_SEL5, COUNTER5_OUT, SEG_DEC5) begin
if ( TIMER_SET="10" ) then
SEG_SEL5 <= ALARM_HOUR;
else
SEG_SEL5 <= COUNTER5_OUT;
end if;
case SEG_SELS is
when "0000" => SEG_DEC5 <= "1111110";
when "0001" => SEG_DEC5 <= "0110000";
when "0010" => SEG_DEC5 <= "1101101";
when "0011" => SEG_DEC5 <= "1111001";
when "0100" => SEG_DEC5 <= "0110011";
when "0101" => SEG_DEC5 <= "1011011";
when "0110" => SEG_DEC5 <= "1011111";
when "0111" => SEG_DEC5 <= "1110010";
when "'1000" => SEG DEC5 <= "1111111";
when "1001" => SEG DEC5 <= "1111011";
when "1010" => SEG_DEC5 <= "1111110";
when others => SEG DEC5 <= "1111110";
end case;
end process;

-- BCD to 7SEG DECORDERG
process (TIMER_SET, SEG_SEL6, COUNTER6_OUT, SEG_DEC6) begin
if ( TIMER_SET="10" ) then
SEG_SEL6 <= ALARM_MIN2;
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else
SEG_SEL6 <= COUNTER6_OUT;

end if;

case SEG_SEL6 is
when "0000" => SEG DEC6 <= "1111110";
when "0001" => SEG_DEC6 <= "0110000";
when "0010" => SEG_DEC6 <= "1101101";
when "0011" => SEG_DEC6 <= "1111001";
when "0100" => SEG _DEC6 <= "0110011";
when "0101" => SEG_DEC6 <= "1011011";
when "0110" => SEG_DEC6 <= "1011111";
when "0111" => SEG_DEC6 <= "1110010";
when "'1000" => SEG DEC6 <= "1111111";
when "1001" => SEG_DEC6 <= "1111011";
when "1010" => SEG_DEC6 <= "1111110";
when others => SEG DEC6 <= "1111110";

end case;

end process;

-- CALENDAR
process ( CLK, CLK2, YMD_MODE ) begin
if ( YMD_MODE = "01" or YMD_MODE = "10" or YMD_MODE = "11" ) then
YOUBI_CLK <= CLK2;
else
YOUBI _CLK <= CLK;
end if;
end process;

-- days of MONTH
process ( MONTH, YEAR ) begin
if ( MONTH = 2 and ( ( YEAR mod 4 = 0 and YEAR mod 100 /= 0 ) or ( YEAR mod
400 =0 ) ) ) then
MAX_DAYS <= 29;
elsif ( MONTH = 2 and not ( ( YEAR mod 4 = 0 and YEAR mod 100 /= 0 ) or ( YEAR
mod 400 = 0 ) ) ) then
MAX_DAYS <= 28;
elsif ( MONTH = 1 or MONTH = 3 or MONTH = 5 or MONTH = 7 or MONTH = 8 or MONTH
= 10 or MONTH = 12 ) then
MAX_DAYS <= 31;
elsif ( MONTH = 4 or MONTH = 6 or MONTH = 9 or MONTH = 11 ) then
MAX_DAYS <= 30;
end if;
end process;

- DAY
process ( CLK2, DAY, RST, YMD_MODE, MAX_DAYS, DAY KETA AGARI, COUNTER6_AGARI,
YMD_SWITCH ) begin

if ( RST = "1" or ( YMD_MODE = "01" and DAY = MAX_DAYS + 1 ) ) then
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DAY <= 1;
elsif ( YMD_MODE = "00" and DAY = MAX_DAYS + 1 ) then

DAY <= 1;

DAY _KETA AGARI <= "17;
else

DAY_KETA AGARI <= "0";
end if;

if ( ( YMD_MODE = "00" and COUNTER6_AGARI = "1" and COUNTER6_AGARI"event )
or ( YMD_MODE = "01" and YMD_SWITCH = "1" and CLK2"event and CLK2 = "1" ) ) then
DAY <= DAY + 1;
end if;
DAY _OUT <= DAY;
end process;

- MONTH
process ( CLK2, RST, YMD_MODE, MONTH, DAY_KETA_AGARI, YMD_SWITCH ) begin
if ( RST = "1" or ( YMD_MODE = "10" and MONTH = 13 ) ) then

MONTH <= 1;
elsif ( YMD_MODE = "00" and MONTH = 13 ) then
MONTH <= 1;
MONTH_KETA AGARI <= "1%;
else
MONTH_KETA AGARI <= "0";
end if;

if ( ( YMD_MODE = "00"™ and DAY_KETA AGARI = "1" and DAY_KETA AGARI"event )
or ( YMD_MODE="10" and YMD_SWITCH="1" and CLK2"event and CLK2="1") ) then
MONTH <= MONTH + 1;
end if;
MONTH_OUT <= MONTH;
end process;

-- YEAR
process ( CLK2, RST, YMD_MODE, YEAR, MONTH_KETA_ AGARI, YMD_SWITCH ) begin
if ( RST = 1" or YEAR = 2100 ) then
YEAR <= 2000;
elsif ( ( YMD_MODE = "00" and MONTH KETA_AGARI = "1 and
MONTH_KETA_AGARI*event ) or ( YMD_MODE = "11"™ and YMD_SWITCH = ®"1" and CLK2"event
and CLK2 = "1 ) ) then
YEAR <= YEAR + 1;
end if;
YEAR_OUT <= YEAR;
end process;

-- YOUBI
process ( DAY, MONTH, TMP_MONTH, TMP_YEAR ) begin

TMP_YOUBI <= ( TMP_YEAR + TMP_YEAR / 4 - TMP_YEAR / 100 + TMP_YEAR / 400 +
( 13 * TMP_MONTH + 8 ) / 5 + DAY ) mod 7;

if ( MONTH = 1 or MONTH = 2 ) then
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TMP_YEAR <= YEAR - 1;
TMP_MONTH <= MONTH + 12;
else
TMP_YEAR <= YEAR;
TMP_MONTH <= MONTH;
end if;
end process;
-- Sun=000 Mon=001 Tue=010 Wed=011 Thu=100 Fri=101 Sat=110
process ( TMP_YOUBI ) begin
if ( TMP_YOUBI = 0 ) then

YOUBI <= "000";

elsift ( TMP_YOUBI = 1 ) then
YOUBI <= "001";

elsif ( TMP_YOUBI = 2 ) then
YOUBI <= "010";

elsif ( TMP_YOUBI = 3 ) then
YOUBI <= "011";

elsif ( TMP_YOUBI = 4 ) then
YOUBI <= "100";

elsif ( TMP_YOUBI = 5 ) then
YOUBI <= "101";

elsif ( TMP_YOUBI = 6 ) then
YOUBI <= "110";

end if;

end process;

end RTL;
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