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LIBRARY IEEE;
USE IEEE.STD_LOGIC_1164.ALL;

ENTITY WATCH IS

PORT (
CLK : IN STD_LOGIC;
SW_F1:IN STD_LOGIC;
SW_F2:IN STD_LOGIC;

SEGMENT : OUT STD_LOGIC_VECTOR (7 DOWNTO 0);
COMMON : OUT STD_LOGIC_VECTOR (7 DOWNTO 0);

HUR : OUT INTEGER RANGE 23 DOWNTO 0;
MODE : OUT STD_LOGIC_VECTOR (1 DOWNTO 0)

);
END WATCH:;

ARCHITECTURE A OF WATCH IS

&% WATCH.VHDeI A
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COMPONENT TIME
PORT (
CLK : IN STD_LOGIC;
SW_F1:IN STD_LOGIC;
SW_F2:IN STD_LOGIC;

HOUR : OUT INTEGER RANGE 23 DOWNTO 0;
MINUTE : OUT INTEGER RANGE 59 DOWNTO O;
SECOND : OUT INTEGER RANGE 59 DOWNTO 0;
SET_MODE : OUT STD_LOGIC_VECTOR (1 DOWNTO 0)

):

END COMPONENT:

COMPONENT CLK_DIV
PORT (
CLK :IN STD_LOGIC;




CLK_1H : OUT STD_LOGIC;
CLK_100H : OUT STD_LOGIC
);
END COMPONENT:

COMPONENT DECTOSEG1

PORT(
NUMBER : IN INTEGER RANGE 23 DOWNTO 0;
SEG_TEN : OUT STD_LOGIC_VECTOR (6 DOWNTO 0);
SEG_ONE : OUT STD_LOGIC_VECTOR (6 DOWNTO 0)

);

END COMPONENT:

COMPONENT DECTOSEG2

PORT(
NUMBER : IN INTEGER RANGE 59 DOWNTO O:
SEG_TEN : OUT STD_LOGIC_VECTOR (6 DOWNTO 0);
SEG_ONE : OUT STD_LOGIC_VECTOR (6 DOWNTO 0)

);

END COMPONENT:

COMPONENT SEG_MODULE

PORT (
CLK : IN STD_LOGIC;
SEG_EN : IN'STD_LOGIC_VECTOR (7 DOWNTO 0);
SEG_8: IN STD_LOGIC_VECTOR (6 DOWNTO 0);
SEG_7:IN STD_LOGIC_VECTOR (6 DOWNTO 0);
SEG_6: IN STD_LOGIC_VECTOR (6 DOWNTO 0);
SEG_5: IN STD_LOGIC_VECTOR (6 DOWNTO 0);
SEG_4: IN STD_LOGIC_VECTOR (6 DOWNTO 0);
SEG_3:IN STD_LOGIC_VECTOR (6 DOWNTO 0);

SEG_OUT : OUT STD_LOGIC_VECTOR (7 DOWNTO 0);
COMMON : OUT STD_LOGIC_VECTOR (7 DOWNTO 0)
);
END COMPONENT:

SIGNAL CLK_1H, CLK_100H : STD_LOGIC,;

SIGNAL HOUR : INTEGER RANGE 23 DOWNTO 0;

SIGNAL MINUTE : INTEGER RANGE 59 DOWNTO 0;
SIGNAL SECOND : INTEGER RANGE 59 DOWNTO 0;
SIGNAL SET_MODE : STD_LOGIC_VECTOR (1 DOWNTO 0);

SIGNAL SEG_8, SEG_7, SEG_6, SEG_5: STD_LOGIC_VECTOR (6 DOWNTO 0);
SIGNAL SEG_4, SEG_3: STD_LOGIC_VECTOR (6 DOWNTO 0);

SIGNAL SEG_EN : STD_LOGIC_VECTOR (7 DOWNTO 0);

SIGNAL DIGIT_ON : STD_LOGIC_VECTOR (2 DOWNTO 0);

BEGIN

U0 : CLK_DIV
PORT MAP (
CLK => CLK,
CLK_1H => CLK_1H,
CLK_100H => CLK_100H
);

Ul:TIME
PORT MAP (




CLK => CLK_100H,
SW_F1=>SW_F1,
SW_F2 =>SW_F2,

HOUR => HOUR,

MINUTE => MINUTE,
SECOND => SECOND,
SET_MODE => SET_MODE

);

U2 : DECTOSEG1

PORT MAP (
NUMBER => HOUR,
SEG_TEN => SEG_8,
SEG_ONE => SEG_7

);

U3 : DECTOSEG2
PORT MAP (
NUMBER => MINUTE,
SEG_TEN => SEG_8,
SEG_ONE => SEG_5
);

U4 : DECTOSEG2

PORT MAP (
NUMBER => SECOND,
SEG_TEN => SEG_4,
SEG_ONE => SEG_3

);

U5 : SEG_MODULE

PORT MAP (
CLK => CLK,
SEG_EN => SEG_EN,
SEG_8 => SEG._8,
SEG_7 => SEG_7,
SEG_6 => SEG_6,
SEG_5 => SEG_5,
SEG_4 => SEG_4,
SEG_3 => SEG_3,

SEG_OUT => SEGMENT,
COMMON => COMMON

):

SEG_EN(7 DOWNTO 4) <= DIGIT_ON(2) & DIGIT_ON(2) & DIGIT_ON(1) & DIGIT_ON(1)
SEG_EN(3 DOWNTO 0) <= DIGIT_ON(0) & DIGIT_ON(0) & "00";

HUR <= HOUR;
MODE <= SET_MODE;
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PROCESS (CLK_100H)
BEGIN
IF CLK_100H'EVENT AND CLK_100H ='1' THEN
IF SET_MODE = "01" THEN




DIGIT_ON(2 DOWNTO 1) <= "11";
DIGIT_ON(0) <= CLK_1H;

ELSIF SET_MODE = "10" THEN
DIGIT_ON(2) <=1}

DIGIT_ON(1) <= CLK_1H:;
DIGIT_ON(0) <= '1";

ELSIF SET_MODE = "11" THEN
DIGIT_ON(2) <= CLK_1H;
DIGIT_ON(1 DOWNTO 0) <= "11";

ELSE
DIGIT_ON <= "111";

END IF;

END IF;
END PROCESS;
END A;

2) TIME.VHD
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LIBRARY IEEE;
USE IEEE.STD_LOGIC_1164.ALL;

ENTITY TIME IS
PORT (
CLK : IN STD_LOGIC;

—- A AR B A A, #
SW_F1:IN STD_LOGIC;
—- AR A BEGA @S FrheE 29K

SW_F2:IN STD_LOGIC;

22 A

deshs =

’

—= Al A, 25 ®AIS] 913 port
HOUR : OUT INTEGER RANGE 23 DOWNTO 0;
MINUTE : OUT INTEGER RANGE 59 DOWNTO O0;
SECOND : OUT INTEGER RANGE 59 DOWNTO 0;
- ARE AR RES mAlE] 9 W
SET_MODE : OUT STD_LOGIC_VECTOR (1 DOWNTO 0)
);
END TIME;

ARCHITECTURE AOF TIME IS

—-— A]%} Setting State machine

TYPE SET_MD IS (IDLE, SET_SEC, SET_MIN, SET_HUR);
SIGNAL TIME_SET : SET_MD;

SIGNAL S_SW_F1:STD_LOGIC_VECTOR (1 DOWNTO 0);
SIGNALS_SW_F2: STD_LOGIC_VECTOR (1 DOWNTO 0);

SIGNAL HUR : INTEGER RANGE 23 DOWNTO 0;
SIGNAL MIN : INTEGER RANGE 59 DOWNTO 0;
SIGNAL SEC : INTEGER RANGE 59 DOWNTO 0;
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SIGNAL CLK_SEC, CLK_MIN, CLK_HUR : STD_LOGIC;

BEGIN

shAl Hrt.
PROCESS (CLK)
BEGIN
IF CLK'EVENT AND CLK ='1' THEN
S_SW_F1(0) <= SW_F1;
S_SW_F1(1) <= S_SW_F1(0);

S_SW_F2(0) <= SW_F2;
S_SW_F2(1) <= S_SW_F2(0);
END IF;
END PROCESS;

t}& PROCESS®E-E A7} Setting 9] AHE Aoty gt FHo|t})
PROCESS (CLK)
BEGIN
IF CLK'EVENT AND CLK ='1' THEN
IFS_SW_F1="01"THEN
CASE TIME_SET IS
WHEN IDLE =>
SET_MODE <="01";
TIME_SET <= SET_SEC;
WHEN SET_SEC =>
SET_MODE <= "10";
TIME_SET <= SET_MIN;
WHEN SET_MIN =>
SET_MODE <="11"
TIME_SET <= SET_HUR;
WHEN SET_HUR =>
SET_MODE <="00";
TIME_SET <= IDLE;
WHEN OTHERS =>
SET_MODE <="00";
TIME_SET <= IDLE;
END CASE;
END IF;
END IF;
END PROCESS;

t}S PROCESSE2 100Hz9 Z9& 53] 1Hze 9 enable signals

o},

PROCESS (CLK)
VARIABLE CNT : INTEGER RANGE 99 DOWNTO 0;
BEGIN
IF CLK'EVENT AND CLK = '1' THEN
IF CNT = 98 THEN
CLK_SEC <=1}

CNT :=0;
ELSE
CLK_SEC <="01
CNT := CNT + 1;
END IF;

END IF,;
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END PROCESS;

rr

t}S- PROCESS#AA = BEVF %5 Setting o+ =Y 4H$ SW_F27F =932
A9 0ew Fao g}
PROCESS (CLK, TIME_SET, S_SW_F2)
BEGIN
IF (TIME_SET = SET_SEC) AND (S_SW_F2 = "01") THEN
SEC <= 0;
ELSIF CLK'EVENT AND CLK = '1' THEN
IF CLK_SEC ='1' THEN
IF SEC = 58 THEN
CLK_MIN <=1}
ELSE
CLK_MIN <="0";
END IF;
IF SEC = 59 THEN
SEC <= 0;
ELSE
SEC <= SEC + 1;
END IF;
END IF;
END IF;
END PROCESS;

t}2 PROCESSHEo| A= RE=7F B8 Settingdhs= 4 SW_F27t 584 4% 59

7 wWbE A 7F Skl d
PROCESS (CLK)
BEGIN
IF CLK'EVENT AND CLK ='1' THEN
IF (TIME_SET = SET_MIN) AND (S_SW_F2 ="01") THEN
IF MIN = 59 THEN
MIN <= 0;
ELSE
MIN <= MIN + 1;
END IF;
ELSIF TIME_SET = IDLE THEN
IF CLK_SEC ='1' AND CLK_MIN ='1' THEN
IF MIN = 58 THEN
CLK_HUR <=1}
ELSE
CLK_HUR <='0’;
END IF;
IF MIN = 59 THEN
MIN <= 0;
ELSE
MIN <= MIN + 1;
END IF;
END IF;
END IF;
END IF;
END PROCESS;

5 PROCESS#-+2 Setting ZE=7F Al 49 SW_F27F =32 49 =43 1t

Fo] Azke] =A7F F7HS
PROCESS (CLK)
BEGIN
IF CLK'EVENT AND CLK ='1' THEN
IF (TIME_SET = SET_HUR) AND (S_SW_F2 = "01") THEN
IF HUR = 23 THEN




HUR <= 0;
ELSE
HUR <= HUR + 1;
END IF;
ELSIF TIME_SET = IDLE THEN
IF CLK_SEC ="'1'AND CLK_MIN ="1"AND CLK_HUR ="1' THEN
IF HUR = 23 THEN
HUR <= 0;
ELSE
HUR <= HUR + 1,
END IF;
END IF;
END IF,;
END IF;
END PROCESS;

SECOND <= SEC;
MINUTE <= MIN;
HOUR <= HUR;

END A;

3) CLK_DIV.VHD

of AAl &= A FAS] AT FYI R Y& wkEo] T FEolvh wEkA
ol7|A &EFE 28-S ol&ste] Alkg xdsta ASFS U= LEDE HEste
S sHA "t

LIBRARY IEEE;

USE IEEE.STD_LOGIC_1164.ALL;

ENTITY CLK_DIV IS
PORT (

-- 10KHz®] 23 19
CLK:IN STD_LOGIC;

-— 7% 100Hz9] =¥
CLK_100H : OUT STD_LOGIC,;

-- 7E 1Hze 29
CLK_1H:OUT STD_LOGIC

);
END CLK_DIV;

ARCHITECTURE A OF CLK_DIV IS

8o AaE HEELS 10KHzE 100HzZ, 10KHZzE 1HzZ 253517 93k w4
=9

¥} 100Hze} 1HzE ] -5 & H4Eolth

SIGNAL CNT10 : INTEGER RANGE 49 DOWNTO 0;
SIGNAL CNT1000 : INTEGER RANGE 4999 DOWNTO 0;
SIGNAL S_CLK_10: STD_LOGIC,;

SIGNAL S_CLK_1000 : STD_LOGIC;

BEGIN

PROCESS (CLK)
BEGIN
IF CLK’'EVENT AND CLK = '0' THEN
IF CNT10 = 49 THEN

il




S CLK_10<=NOT S_CLK_10;
CNT10 <=0;

ELSE
CNT10 <= CNT10 + 1;

END IF;

IF CNT1000 = 4999 THEN
S_CLK_1000 <= NOT S_CLK_1000;
CNT1000 <= 0;

ELSE
CNT1000 <= CNT1000 + 1;

END IF;

END IF;
END PROCESS,;

CLK_1H <= S_CLK_1000;
CLK_100H <= NOT S_CLK_10;
END A;

4) DECTOSEG1.VHD

o] AA &2xE 10 AR FFLE HE AE 7-Segmentd] =H3H7] 918 stube] #e
AR Wt T AY9S grh odF 5ol dA MR E He oAvF 2479 W), 279 4
g o]

o A% 7 AUFE BUNA 8 FE A4S B
LIBRARY IEEE;
USE IEEE.STD_LOGIC_1164.ALL,

ENTITY DECTOSEGL1 IS
PORT(

-— 7 A AR 9E
NUMBER : IN INTEGER RANGE 23 DOWNTO 0;

-- 109 A9 HXFE 7-Segment] FHo = W3S gk
SEG_TEN : OUT STD_LOGIC_VECTOR (6 DOWNTO 0);

-- 19 =279 AR4E 7-Segment?] HHo 7 W 3k
SEG_ONE : OUT STD_LOGIC_VECTOR (6 DOWNTO 0)

);
END DECTOSEGI;

ARCHITECTURE A OF DECTOSEGL1 IS

-— A A$FE 7-Segment o= WEsl7] 98k COMPONENT
COMPONENT BCD2SEG
PORT (
BCD : IN INTEGER RANGE 9 DOWNTO 0;
SEGMENT : OUT STD_LOGIC_VECTOR (6 DOWNTO 0)
);
END COMPONENT;

SIGNAL DEC_TEN : INTEGER RANGE 9 DOWNTO 0;
SIGNAL DEC_ONE : INTEGER RANGE 9 DOWNTO 0;

BEGIN
—-— AZEFE 7-Segment FOE HIEE EE

U0 : BCD2SEG
PORT MAP (

14



BCD => DEC_TEN,
SEGMENT => SEG_TEN
);

Ul : BCD2SEG
PORT MAP (
BCD => DEC_ONE,
SEGMENT => SEG_ONE
);

ga = 98-S st
PROCESS( NUMBER )
BEGIN
IF NUMBER >= 20 THEN
DEC_TEN <= 2;
DEC_ONE <= NUMBER - 20;
ELSIF NUMBER >= 10 THEN
DEC_TEN <= 1;
DEC_ONE <= NUMBER - 10;
ELSE
DEC_TEN <= 0;
DEC_ONE <= NUMBER;
END IF;
END PROCESS;
END A;

th&©] PROCESS®-2 ‘NUMBER'®] Z7lo whe} 419] xpujel o] xbg] ghom W

5) BCD2SEG.VHD
o] A7 1do|A= DECTOSEG1.VHD A

a8 7 A2l 57 HolHE AXT HE

H
ol 7-Segmentd] &&3}7] 93 decode FFS SHA Hr}.

LIBRARY IEEE;
USE IEEE.STD_LOGIC_1164.ALL;

ENTITY BCD2SEG IS
PORT (

-= 3 2l AR dE
BCD : IN INTEGER RANGE 9 DOWNTO 0;
-- 7-Segment® W3 3t

SEGMENT : OUT STD_LOGIC_VECTOR (6 DOWNTO 0)
);
END BCD2SEG;

ARCHITECTURE A OF BCD2SEG IS
BEGIN

PROCESS (BCD)
BEGIN
IF BCD = 0 THEN
SEGMENT <= "0111111";
ELSIF BCD = 1 THEN
SEGMENT <= "0000110";
ELSIF BCD = 2 THEN
SEGMENT <= "1011011";
ELSIF BCD = 3 THEN
SEGMENT <= "1001111";
ELSIF BCD = 4 THEN
SEGMENT <= "1100110";

15



ELSIF BCD =5 THEN
SEGMENT <="1101101";
ELSIF BCD = 6 THEN
SEGMENT <="1111101";
ELSIF BCD =7 THEN
SEGMENT <="0000111";
ELSIF BCD = 8 THEN
SEGMENT <="1111111";
ELSIF BCD =9 THEN
SEGMENT <= "1100111";
ELSE
SEGMENT <= "0000000";
END IF;
END PROCESS,;

END A;

6) DECTOSEG2.VHD

o] AA 34> DECTOSEGL.VHD®9} H|2gh Zl o2 Qo A= Al7kel] digh 7} #5154 W3
Zduk Aolg Ao ula] o] FIo|HE ®i o tiF zF AEF By FYS A
mhebA] AR 2474A) Qi glell wle) B 2 6074K 9 RAE 2AE KA

o

LIBRARY IEEE;
USE IEEE.STD_LOGIC_1164.ALL;

ENTITY DECTOSEG2 IS
PORT(
NUMBER : IN INTEGER RANGE 59 DOWNTO 0;
SEG_TEN : OUT STD_LOGIC_VECTOR (6 DOWNTO 0);
SEG_ONE : OUT STD_LOGIC_VECTOR (6 DOWNTO 0)

END DECTOSEGZ2,;
ARCHITECTURE A OF DECTOSEG2 IS

COMPONENT BCD2SEG
PORT (
BCD : IN INTEGER RANGE 9 DOWNTO 0;
SEGMENT : OUT STD_LOGIC_VECTOR (6 DOWNTO 0)
);
END COMPONENT:

SIGNAL DEC_TEN : INTEGER RANGE 9 DOWNTO 0;
SIGNAL DEC_ONE : INTEGER RANGE 9 DOWNTO 0;

BEGIN

U0 : BCD2SEG
PORT MAP (
BCD => DEC_TEN,
SEGMENT => SEG_TEN
);

Ul : BCD2SEG
PORT MAP (
BCD => DEC_ONE,
SEGMENT => SEG_ONE
):

16



PROCESS( NUMBER )
BEGIN
IF NUMBER >= 50 THEN
DEC_TEN <= 5;
DEC_ONE <= NUMBER - 50;
ELSIF NUMBER >= 40 THEN
DEC_TEN <= 4;
DEC_ONE <= NUMBER - 40;
ELSIF NUMBER >= 30 THEN
DEC_TEN <= 3;
DEC_ONE <= NUMBER - 30;
ELSIF NUMBER >= 20 THEN
DEC_TEN <= 2;
DEC_ONE <= NUMBER - 20;
ELSIF NUMBER >= 10 THEN
DEC_TEN <= 1;
DEC_ONE <= NUMBER - 10;
ELSE
DEC_TEN <= 0;
DEC_ONE <= NUMBER;
END IF;
END PROCESS;

END A;

7) SEG_MODULE.VHD

o] AA Y& oA decode F Z+E 7-Segmentel displaydlt?] 3 F-Ho|t} UxkA
¢l 7-Segmentoll A= st 8709 WS F3 AolE A Hol YA A7 = 7 7-
Segment with dlojE #E& FEoE AREsal 7] wjiEo] 14719 HAo= 679 7-
SegmentE A F YL st=oj7t FAH ATk webA thee] A7 gdelA &
T el 2d WA S F3 7-SegmentE T-Eskal Ut

- =

o

ol

LIBRARY IEEE;
USE IEEE.STD_LOGIC_1164.ALL;

ENTITY SEG_MODULE IS
PORT (
CLK : IN STD_LOGIC;

—-- 7-Segment A ¥ 1#
SEG_EN:IN STD_LOGIC_VECTOR (7 DOWNTO 0);
-- 7-Segment data &

SEG_8: IN STD_LOGIC_VECTOR (6 DOWNTO 0);
SEG_7: IN STD_LOGIC_VECTOR (6 DOWNTO 0);
SEG_6 : IN STD_LOGIC_VECTOR (6 DOWNTO 0);
SEG_5: IN STD_LOGIC_VECTOR (6 DOWNTO 0);
SEG_4: IN STD_LOGIC_VECTOR (6 DOWNTO 0);
SEG_3:IN STD_LOGIC_VECTOR (6 DOWNTO 0);

-- 7-Segment &€

SEG_OUT : OUT STD_LOGIC_VECTOR (7 DOWNTO 0):
-— Z} 7-Segment A& #

COMMON : OUT STD_LOGIC_VECTOR (7 DOWNTO 0)

);
END SEG_MODULE;

17



ARCHITECTURE A OF SEG_MODULE IS
SIGNAL CNT : INTEGER RANGE 7 DOWNTO 0;
BEGIN

PROCESS( CLK )

-= 8789l 7-Segment& AHESIEE 0 ~ 7744 JHE 7] fl@ AR

VARIABLE CNT : INTEGER RANGE 7 DOWNTO 0;
BEGIN
IF CLK'EVENT AND CLK ='1' THEN

CNT := CNT + 1;

CASE CNT IS
WHEN 7 =>
SEG_OUT <= '0' & SEG_8:
WHEN 6 =>
SEG_OUT <='1' & SEG_7;
WHEN 5 =>
SEG_OUT <='0' & SEG_6;
WHEN 4 =>
SEG_OUT <='1' & SEG_5;
WHEN 3 =>
SEG_OUT <= '0' & SEG_4:;
WHEN 2 =>
SEG_OUT <='1' & SEG_3;
WHEN 1 =>
SEG_OUT <= "00000000";
WHEN 0 =>
SEG_OUT <= "00000000":
WHEN OTHERS =>
NULL;
END CASE;

e ZAFEL 7-Segment® common #E FeIste] commone] ‘1’0 =

7-SegmentE display 3}al, ‘0’Y Aol display 3R &Al
SEG_EN #te] ‘0’ 7490 7-Segment#tS AHE3IA A A},

IF CNT =7 AND SEG_EN(7) ='1' THEN
COMMON(7) <="0";

ELSE
COMMON(7) <='1";

END IF;

IF CNT = 6 AND SEG_EN(6) = '1' THEN
COMMON(6) <=0’

ELSE
COMMON(6) <= "1}

END IF;

IF CNT = 5 AND SEG_EN(5) = '1' THEN
COMMON(5) <= '0;

ELSE
COMMON(5) <= "1}

END IF;

IF CNT =4 AND SEG_EN(4) ='1' THEN
COMMON(4) <=0,
ELSE

do. 1

=
2]

s

al
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COMMON(4) <= 1}
END IF;

IF CNT = 3AND SEG_EN(3) = '1' THEN
COMMON(3) <= '0;

ELSE
COMMON(3) <= "1}

END IF;

IF CNT = 2 AND SEG_EN(2) = '1' THEN
COMMON(2) <="0"

ELSE
COMMON(2) <='1";

END IF;

IF CNT =1 AND SEG_EN(1) ='1' THEN
COMMON(1) <="0"

ELSE
COMMON(1) <="1"

END IF;

IF CNT = 0 AND SEG_EN(0) = '1' THEN
COMMON(0) <=0’
ELSE
COMMON(0) <= "1}
END IF;
END IF;
END PROCESS;

END A;

8) COMP.VHD
of A ddE AlRbe AAshs A]]old @A Algko] 2 ~ 54

HEE whEo] Fe SEolth

LIBRARY IEEE;
USE IEEE.STD_LOGIC_1164.ALL;

ENTITY COMP IS
PORT (HOUR : IN INTEGER RANGE 23 DOWNTO 0;

- AA r=d A ‘MODE’E ‘00’9 #< 7FAt}.
MODE : IN STD_LOGIC_VECTOR (1 DOWNTO 0);

-— A% HE& $3 signal

FLICKER : OUT STD_LOGIC

);
END COMP;

ARCHITECTURE A OF COMP IS
BEGIN

PROCESS ( HOUR)
BEGIN

-— Algbo] 2 ~ 541U AHS-
IF HOUR >= 2 AND HOUR <=4 THEN
FLICKER <="1";
= A AR Red A9
ELSIF MODE /="00" THEN
FLICKER <="1";
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ELSE
FLICKER <="'0";
END IF;
END PROCESS,;

END A;

9) TRAFFIC.VHD
of A7 ane GA AAR FRAA de= Ao A=

¢ LEDE Alolatr] g F-Zolth. meps 5, A, &, 5o

AL B olgAl Akl wel AEFe Bel wyw gHste J1%g s, Azke] A
B A Aol A BTt FASW, RAR ABEAE e FU AEHES

FAska glvk,

LIBRARY IEEE;

USE IEEE.STD_LOGIC_1164.ALL,

USE IEEE.STD_LOGIC_UNSIGNED.ALL;
USE IEEE.STD_LOGIC_ARITH.ALL;

ENTITY TRAFFIC IS

PORT(
-- 10KHz®] S99
CLK :IN STD_LOGIC;

-— AIZE 2 o3| dAEE AEAs
FLICKER : IN STD_LOGIC;
-— A AE 4
FLICK_SW : IN STD_LOGIC;
-= U wE ASFAA E A, Fell e A4S Alolstr] gk port AN
RED  :OUT STD_LOGIC_VECTOR(3 DOWNTO 0);
YELLOW : OUT STD_LOGIC_VECTOR(3 DOWNTO 0);

GREEN :BUFFER STD_LOGIC_VECTOR(3 DOWNTO 0);
LEFT : OUT STD_LOGIC_VECTOR(3 DOWNTO 0);

-— B Ao sdA F, A, &, Hl e A4S Alolstr] 98 port A
WALK_R : OUT STD_LOGIC_VECTOR(3 DOWNTO 0);
WALK_G : OUT STD_LOGIC_VECTOR(3 DOWNTO 0)
);

END TRAFFIC;

ARCHITECTURE ARC OF TRAFFIC IS

-- 10KHz¢] 9% 1Hz®E E5387] Y3 H
SIGNAL CNT INTEGER RANGE 0 TO 4999;

-— AE% ¥ E NS FFEESH] 93 A
SIGNAL SCNT :INTEGER RANGEOTO 12;

-— A& gk MS 0, 104, 205, 3:5)
SIGNAL DIRECTION : INTEGER RANGE O TO 3;

-= SCNT W9 7I+ESL =9
SIGNAL SCLK : STD_LOGIC;

-- DIRECTION #59] 7I+E& 29
SIGNAL MCLK : STD_LOGIC;

20



- A" Asg ug
SIGNAL S_FLICKER :STD_LOGIC;

BEGIN

t}2- PROCESSH-ol A= dE W Eo] HaAH

PROCESS (FLICKER, FLICK_SW)
BEGIN

Y AZE EZF3

IF FLICK_SW ="1"AND FLICK_SW'EVENT THEN

S_FLICKER <= NOT S_FLICKER,;
END IF;

END PROCESS;

U} PROCESS#2- 10KHz S9& E535F9 1Hz9 €S AAs= FEolth
PROCESS (CLK)
BEGIN

IF CLK ='1"AND CLK'EVENT THEN
IF CNT = 4999 THEN
CNT <=0;

SCLK <= NOT SCLK;
ELSE

CNT <=CNT + 1,
END IF;
END IF;

END PROCESS,;

£ PROCESS #+& 2l

N

PROCESS (S_FLICKER, SCLK)
BEGIN

-— A W Eolu ATl ok Hdo] e 45 g
IF S_FLICKER ="1' OR FLICKER ="'1' THEN
SCNT <= 0;
MCLK <="'0";

ELSIF SCLK ='1' AND SCLK'EVENT THEN
IF SCNT = 12 THEN
SCNT <=0;
MCLK <="1";
ELSE

SCNT <= SCNT + 1;
MCLK <="'0";

END IF;

END IF;

END PROCESS,;

Mo
[
=
o
iy
i)
2
e
O

tH& PROCESSEE Al&2] Wadks dghstr] 9
PROCESS (S_FLICKER, MCLK)
BEGIN

IF S_FLICKER ="1' OR FLICKER ="'1' THEN
DIRECTION <= 0;

ELSIF MCLK ="'1' AND MCLK'EVENT THEN
IF DIRECTION = 3 THEN

DIRECTION <= 0;
ELSE

DIRECTION <= DIRECTION + 1;
END IF;

END IF;
END PROCESS;

rot

ol o).
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U= PROCESSE2 &, A, &, 59 Ases AdAHeR Aojst=
PROCESS (S_FLICKER, DIRECTION, SCNT, SCLK)
BEGIN
-- A At 2 As FAa57F B AES gt
IF S_FLICKER ="1' OR FLICKER ="1' THEN
RED <= "0000";
GREEN <="0000";
YELLOW <= SCLK & SCLK & SCLK & SCLK;
WALK_R <= SCLK & SCLK & SCLK & SCLK;
WALK_G <= "0000";
ELSE
CASE DIRECTION IS

-— 9% AEs A
WHEN 0 =>

102 B HA5S FEAT

IF SCNT <= 10 THEN
RED <="0111"
GREEN <="1000"
YELLOW <= "0000";

- 2% B HATL FEAT
ELSIF SCNT <=12 THEN
RED <="0111"
GREEN <="0000";
YELLOW <="1000";

-— o ele] o] WA Fg FAFol HEG
ELSE
RED <= "0000";

GREEN <= "0000";
YELLOW <= SCLK & SCLK & SCLK & SCLK;

END IF;
- 3% B9 BAYR HAFS PE
IF SCNT <= 3 THEN
WALK_R <="1011";
WALK_G <="0100";
- 7% Bk RAR SAFS PP

ELSIF SCNT <= 10 THEN
WALK_R <="1011";
WALK_G <="0"& (NOT SCLK) & "00";

- RaAR A% P,
ELSIF SCNT <= 12 THEN

WALK_R <="1111"
WALK_G <= "0000";
- a9l 27lo] AT A B AN5S AP,
ELSE
WALK_R <="0000";
WALK_G <= SCLK & SCLK & SCLK & SCLK;
END IF;

- A& A= Ao
WHEN 1 =>
IF SCNT <= 10 THEN
RED  <="1011"
GREEN <= "0100";

o},
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YELLOW <= "0000";
ELSIF SCNT <=12 THEN

RED <="1011"

GREEN <="0000";

YELLOW <="0100";
ELSE

RED <= "0000";

GREEN <="0000";

YELLOW <= SCLK & SCLK & SCLK & SCLK;
END IF;

IF SCNT <= 3 THEN
WALK_R <= "1101";
WALK_G <= "0010";
ELSIF SCNT <= 10 THEN
WALK_R <= "1101";
WALK_G <= "00" & (NOT SCLK) & '0';
ELSIF SCNT <= 12 THEN
WALK_R <= "1111";
WALK_G <= "0000";
ELSE
WALK_R <= "0000";
WALK_G <= SCLK & SCLK & SCLK & SCLK;
END IF;

—— TF% A% Al

WHEN 2 =>

IF SCNT <= 10 THEN
RED <="1101"
GREEN <="0010"
YELLOW <= "0000";
ELSIF SCNT <=12 THEN
RED <="1101";
GREEN <="0000";
YELLOW <= "0010";
ELSE
RED <="0000";
GREEN <= "0000";
YELLOW <= SCLK & SCLK & SCLK & SCLK;
END IF;

IF SCNT <= 3 THEN
WALK_R <= "1110";
WALK_G <= "0001";
ELSIF SCNT <= 10 THEN
WALK_R <= "1110";
WALK_G <= "000" & (NOT SCLK);
ELSIF SCNT <= 12 THEN
WALK_R <= "1111";
WALK_G <= "0000";
ELSE
WALK_R <= "0000";
WALK_G <= SCLK & SCLK & SCLK & SCLK;
END IF;

- B2 AE Ao
WHEN 3 =>

IF SCNT <= 10 THEN
RED <="1110"
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GREEN <="0001";
YELLOW <= "0000";
ELSIF SCNT <=12 THEN
RED <="1110"%
GREEN <="0000";
YELLOW <= "0001";
ELSE
RED <="0000";
GREEN <= "0000"
YELLOW <= SCLK & SCLK & SCLK & SCLK;
END IF;

IF SCNT <= 3 THEN
WALK_R <= "0111";
WALK_G <= "1000";

ELSIF SCNT <= 10 THEN
WALK_R <= "0111";
WALK_G <= (NOT SCLK) & "000";

ELSIF SCNT <= 12 THEN
WALK_R <= "1111";
WALK_G <= "0000";

ELSE
WALK_R <= "0000";
WALK_G <= SCLK & SCLK & SCLK & SCLK;

END IF;

END CASE;
END IF;
END PROCESS;

—— Aol Hald Ase A7 Az} Po] F2 A},
LEFT <= GREEN;

END ARC;
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HBE-COMBO Il HE=Z

Ol ¥ H H3 ZE Y H HS
o olg o0 Hs EP2C35 EP2C50~7 | XC351000 ZE 2 5 HS
0 ~4000

VCC (+5V) JP-1 - - - EXT3-1
VCC (+5V) JP-2 = = = EXT3-2
VCC (+12V) JP-3 - - - EXT3-3
VCC (+12V) JP-4 = = = EXT3-4
N_YELLOW JP-5 H21 H21 120 EXT3-5
WALK_M_GREEN | JP-6 H19 AA20 L19 EXT3-6
N_RED JP-7 G24 G24 K22 EXT3-7
WALK_N_RED JP-8 G23 G23 K21 EXT3-8
WALK_W_GREEN | JP-9 G26 G26 K24 EXT3-9
N_GREEN JP-10 G25 G25 K23 EXT3-10
WALK_W_RED JP-11 F26 F26 J24 EXT3-11
N_LEFT JP-12 F25 F25 123 EXT3-12
E_GREEN JP-13 G22 G22 K20 EXT3-13
W_GREEN JP-14 G21 G21 125 EXT3-14
E_LEFT JP-15 F21 F21 J20 EXT3-15
W_LEFT JP-16 F20 F20 H26 EXT3-16
E_YELLOW JP-17 F24 F24 122 EXT3-17
W_YELLOW JP-18 F23 F23 J21 EXT3-18
E_RED JP-19 E24 E24 H23 EXT3-19
W_RED JP-20 E23 E23 H22 EXT3-20
WALK_E_GREEN [ JP-21 E26 E26 H25 EXT3-21
S_GREEN JP-22 E25 E25 H24 EXT3-22
WALK_E_RED JP-23 D25 D25 E24 EXT3-23
S_LEFT JP-24 D23 D23 E23 EXT3-24
WALK_S_GREEN | JP-25 E22 E22 H21 EXT3-25
S_YELLOW JP-26 D26 D26 H20 EXT3-26
WALK_S_RED JP-27 B25 B25 D26 EXT3-27
S_RED JP-28 B24 B24 D25 EXT3-28
Not Connector JP42 ~ JP48

GND JP-49 EXT3-49
GND JP-50 EXT3-50
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1. Traffic

ights Module

COMBO

WAL
WALK

"1.21 3P
CONI
_GREEN 1M
W_RED i

k1

\|}—|

]

SIP.
[

e dacs

o

o
] =
1 &

ana

SIPTZ73P
CON4

I
|

_S_GREEN
WALK_S_RED

WALK

w

SIPTITIR
CON?

1 WALK_E_GREEN
1 WALK_E_RED

SIPTET 5P
[}

WALK_E_GREEN
WALK_E_RED

T

WALK_S_GREEN
WALK_S_RED

SION

REVISION LIST

APPROVED

o
4

00000000

2;

Bonk C & D

Hanb

ck Electronics co.,

Itd.
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