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(1) —YMQ47. VHD
LIBRARY IEEE;
USE TEEE. STD_LOGIC_1164. ALL;
USE IEEE. STD_LOGIC_UNSIGNED. ALL
ENTITY YMQ47 IS
PORT (AIN4: IN STD_LOGIC_VECTOR(3 DOWNTO 0) ;
DOUT? :0UT STD_LOGIC_VECTOR(6 DOWNTO 0)) ;
END ENTITY YMQ4T;
ARCHITECTURE ART OF YMQ47 IS
BEGIN
PROCESS (AIN4)
BEGIN
CASE AIN4 IS
WHEN"0000"=>DOUTT¢="0111111";
WHEN"0001“=>DOUTT¢="0000110";
WHEN"0010"=>DOUT7¢="1011011";
WHEN"0011"=>DOUTT¢="1001111";
WHEN"0100"=>DOUT7¢="1100110";
WHEN"0101"=>DOUTT¢="1101101";
WHEN"0110”=>DOUTT¢="1111101";
WHEN"0111"=>DOUT7¢="0000111";
WHEN"1000"=>DOUTT¢="1111111";

WHEN"1001"=>DOUTT<="1101111";



WHEN"1010"=>DOUT7<="1011110";
WHEN"1011"=>DOUT7<="1011100";
WHEN"1100"=>DOUTT<="1010100";
WHEN"1101"=>DOUTT<="1111001";
WHEN OTHERS=>DOUTT<="0000000";
END CASE;
END PROCESS;
END ARCHITECTURE ART;
il (DUCY it 1) BCD AT D 5 4R A-CEUCB B A e g R AT S
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(2) --XSKZQ. VHD
LIBRARY IEEE;
USE IEEE.5TD_LOGIC_1164. ALL;
USE IEEE. 5TD_LOGIC_UNSIGNED. ALL;

USE IEEE.STD_LOGIC_ARITH. ALL;

ENTITY X5KZQ IS

PORT (CLK_SCAN: IN STD_LOGIC:

SEC, MIN:IN STD_LOGIC_VECTOR(5 DOWNTO 0) :
HOUR: IN STD_LOGIC_VECTOR (4 DOWNTO 0);
DAY: IN STD_LOGIC_VECTOR(4 DOWNTO 0):
MON:IN STD_LOGIC_VECTOR(3 DOWNTO 0) ;
YEAR:IN STD_LOGIC_VECTOR(6 DOWNTO 0) :
WEEK:IN STD_LOGIC_VECTOR(2 DOWNTO 0) ;
SELOUT:0UT STD_LOGIC_VECTOR(Z DOWNTO 0) ;
HBCD, LBCD: OUT STD_LOGIC_VECTOR(3 DOWNTO 0)) ;
END ENTITY XSEZQ;

ARCHITECTURE ART OF X5KZQ IS

SIGNAL TEMP1, TEMPZ: INTEGER RANGE 0 TO 9;



SIGNAL CNT: STD_LOGIC_VECTOR(Z DOWNTO 0):
BEGIN
PROCESS (CLE_SCAN) 1S
BEGIN
IF CLE_SCAN’ EVENT AND CLK_SCAN="1" THEN
IF CNT="111" THEN
CNT<="000" ;
ELSE
CNT<=CNT+' 17 ;
END 1IF;
END IF;
END PROCESS;
SELOUT<=CNT;
PROCESS (CNT) IS
BEGIN
CASE CNT IS
WHEN"000"=>TEMP1<{=CONV_INTEGER (SEC) ~CONV_INTEGER (SEC) /10%10;
TEMP2<={CONV_INTEGER (SEC) ) /10;
WHEN"001"=>TEMP1 <= CONV_INTEGER (MIN)-CONV_INTEGER (MIN) /10+10;
TEMP2<=(CONV_INTEGER (MIN)) /10:
WHEN"010"=>TEMP1<=CONV_INTEGER (HOUR) -CONV_INTEGER (HOUR) /10+10;
TEMP2<=CONV_INTEGER (HOUR) /10
WHEN"011"=>TEMP1<{=CONV_INTEGER (DAY)-CONV_INTEGER (DAY) /10%10;
TEMP2<=CONV_INTEGER (DAY) /10:
WHEN" 100" =>TEMP 1 {<=CONV_INTEGER (MON) ~CONV_INTEGER (MON) /1010
TEMPZ<=CONV_INTEGER (MON) /10;
WHEN"101"=>TEMP1<{=CONV_INTEGER (YEAR) ~CONV_INTEGER (YEAR) /10%10;
TEMP2<=CONV_INTEGER (YEAR) /10;
WHEN"110"=>TEMP1<=2; TEMP2<=0;

WHEN"111"=>TEMP1<=CONV_INTEGER (WEEK) -CONV_INTEGER (WEEK) /10+10;



TEMP2<=CONV_INTEGER (WEEK) /10;
WHEN OTHERS=>NULL;

END CASE;

CASE TEMPL 15

WHEN 0 =>LBCD<="0000";
WHEN 1 =>LBCD<{="0001";
WHEN 2 =>LBCD<="0010";
WHEN 3 =>LBCD<="0011";
WHEN 4 =>LBCD<="0100";
WHEN 5 =>LBCD<="0101";
WHEN & =>LBCD<="0110";
WHEN 7 =>LBCD<="0111";
WHEN 8 =>LBCD<="1000";
WHEN 9 =>LBCD<="1001";
WHEN OTHERS =>LBCD<="0000";
END CASE;

CASE TEMPZ IS

WHEN 0 =>HBCD<="0000";
WHEN 1 =>HBCD<="0001";
WHEN 2 =>HBCD<="0010";
WHEN 3 =>HBCD<="0011";
WHEN 4 =>HBCD<="0100";
WHEN 5 =>HBCD<="0101";
WHEN 6 =>HBCD<="0110";
WHEN 7 =>HBCD<="0111";
WHEN 8 =>HBCD<="1000";
WHEN 9 =>HBCD<="1001";
WHEN OTHERS=>HBCD<="0000";
END CASE;

END PROCESS;



END ARCHITECTURE;

(3) —TIKZQ
LIBRARY IEEE;
USE IEEE.STD_LOGIC_1164. ALL;
USE TEEE. STD_LOGIC_UNSIGNED. ALL;
ENTITY TZEZQ IS
PORT (KEY: IN STD_LOGIC_VECTOR(1 DOWNTO 0);
CLE_KEY: IN 5TD_LOGIC;
MAX_DAYS:IN STD_LOGIC_VECTOR (4 DOWNTO 0);
SEC_EN, MIN_EN, HOUR_EN,
DAY_EN, MON_EN, YEAR_EN, WEEK_EN :0UT STD_LOGIC;
HOUR_CUR: IN STD_LOGIC_VECTOR(4 DOWNTO 0) :
MIN_CUR, SEC_CUR: IN STD_LOGIC_VECTOR( 5 DOWNTO 0):
YEAR_CUR: IN STD_LOGIC_VECTOR(6 DOWNTO 0) ;
MON_CUR: IN STD_LOGIC_VECTOR( 3 DOWNTO 0 :
DAY_CUR: IN STD_LOGIC_VECTOR(4 DOWNTO 0):
WEEK_CUR: IN STD_LOGIC_VECTOR(2 DOWNTO 0):
SEC, MIN: BUFFER STD_LOGIC_VECTOR(5 DOWNTO 0) ;
HOUR: BUFFER STD_LOGIC_VECTOR(4 DOWNTO 0)
DAY :BUFFER STD_LOGIC_VECTOR(4 DOWNTO 0) ;
MON: BUFFER STD_LOGIC_VECTOR(3 DOWNTO 0) ;
YEAR:BUFFER STD_LOGIC_VECTOR (6 DOWNTO 0) ;
WEEK: BUFFER STD_LOGIC_VECTOR(2 DOWNTO 0));
END ENTITY TZEZQ,
ARCHITECTURE ART OF TZEZQ IS
TYPE STATETYPE
(NORMAL, SEC_SET, MIN_SET, HOUR_SET, DAY_SET, MON_SET, YEAR_SET, WEEK_SET) ;
SIGNAL MODE:STATETYPE;
BEGIN

PROCESS (KEY, CLE_KEY )

10
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BEGIN

IF CLE_KEY EVENT AND CLE_KEY=" 1" THEN

IF KEY="01" THEN

SEC_EN<="1" :MIN_EN<="1" ;HOUR_EN<="1":
DAY_EN<=" 17 ;MON_EN<= " 1" ; YEAR_EN<="1" ;

WEEK_ENG'17;

CASE MODE IS

WHEN NORMAL=>» MODE<=SEC_SET;SEC{=SEC_CUR;SEC_EN<="0" ;
—UHBIB R, EALEE, BRI R AR
WHEN SEC_SET => MODECG=MIN_SET;MINC=MIN_CUR; SEC_EN<="1";
MIN_ENG O ;

WHEN MIN_SET => MODE<=HOUR_SET;HOUR<=HOUR_CUR;MIN_EN<="1";
HOUR_ENG' 0 ;

WHEN HOUR_SET=>MODE<=DAY_SET;DAY<=DAY_CUR; HOUR_EN<="1";
DAY_EN<="07 ;

WHEN DAY_SET=>MODE<=MON_SET ; MON<=MON_CUR;

DAY_ENC="1" (MON_ENGE"07

WHEN MON_SET=> MODE<=YEAR_SET;YEAR<=YEAR_CUR;
MON_EN<="1" ;YEAR_EN<="0" ;

WHEN YEAR_SET =>MODE<=WEEK_SET; WEEK<=WEEK_CUR;
YEAR_EN<="1" ;WEEK_EN<="0" ;

WHEN WEEE_SET =>MODE<=NORMAL ;

END CASE;

ELSIF KEY="10" THEN

CASE MODE IS

WHEN SEC_SET=> SEC_EN<='0 ;

IF SEC="111011"THEN SEC<="000000";

ELSE SEC<=SEC+#1;

END IF;

WHEN MIN_SET=>MIN_EN<G O ;
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IF MIN="111011"THEN MIN<="000000";
ELSE MINCG=MINT® 1,

END IF;

WHEN HOUR_SET=>HOUR_EN<="0":

IF HOUR="11000" THEN HOUR<="00000";
ELSE HOUR<=HOUR+1;

END IF;

WHEN DAY_SET=>DAY_EN="0' ;

IF DAY<=MAX_DAYS THEN DAY<{="00001";
ELSE DAY{=DAY+ 1,

END IF;

WHEN MON_SET=>MON_ENG 0 ;

IF MON="1100" THEN MON<="0001";
ELSE MON<=MON+1;

END IF;

WHEN YEAR_SET=> YEAR_EN<='0 ;

IF YEAR="1100011"THEN YEAR<="0000000";

ELSE YEARC=YEAR+1;

END IF;

WHEN WEEK_SET=>WEEK_EN<="0";
IF WEEK="111"THEN WEEK<="001";
ELSE WEEK<=WEEE+1;

END IF;

WHEN OTHERS=>NULL;

END CASE;

END IF;

END IF;

END PROCESS;

END ARCHITECTURE ART;
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(4)==CNT7
LIBRARY IEEE;
USE TEEE. STD_LOGIC_1164. ALL;
USE TEEE. STD_LOGIC_UNSIGNED. ALL;
ENTITY CNT7 IS
PORT (CLK: IN STD_LOGIC;
LD: IN STD_LOGIC;
DATA: IN STD_LOGIC_VECTOR (2 DOWNTO 0) :
NUM:BUFFER STD_LOGIC_VECTOR (2 DOWNTO 0)) ;
END ENTITY CNTT;
ARCHITECTURE ART OF CNT7 IS
BEGIN
PROCESS (CLK, LD) 1S
BEGIN
IF (LD="0" ) THEN NUM<(=DATA;
ELSIF CLK EVENT AND CLK="1" THEN
IF NUM="111" THEN
NUM<="000";
ELSE NUMK=NUM#1;
END IF;
END IF;
END PROCESS;
END ARCHITECTURE ART;
CNT7. VHD ¥EREFeep 2 sc il “vHEN) ThiEg. b FaEGE SIEAEEmAN 5. #H
AT At g ) SR T PRI RGP R B AN . SRR SRk
H1F CNT12. VHD. CNT24. VHD Bz CNT100. VHD 1B B 5 Bid i E2al, a5el iHH.
PhiE . PR fhiE, HAsEcalME B a R AN . B Rk
(5) ——CNT60. VHD
LIBRARY TEEE;

USE IEEE.5TD_LOGIC_1164. ALL;
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USE IEEE. STD_LOGIC_UNSIGNED. ALL;
ENTITY CNTGO IS
PORT(CLK:IN STD_LOGIC:
LD:IN STD_LOGIC;
DATA:IN STD_LOGIC_VECTOR(5 DOWNTO 0) ;
NUM:BUFFER STD_LOGIC_VECTOR (5 DOWNTO 0) ;
CO:0UT STD_LOGIC) :
END ENTITY CNTGO:
ARCHITECTURE ART OF CNTGO IS
BEGIN
PROCESS (CLE, LD) IS
BEGIN
IF (LD="0")THEN NUM<=DATA;
ELSIF CLK EVENT AND CLK="1" THEN
IF NUM="111011" THEN
NUM<="0000007 :CO<="1";
ELSE NUMC=NUM#1:00<="0" ;
END IF;
END IF;
END PROCESS;
END ARCHITECTURE ART;
(6)——CNT30
LIBRARY IEEE;
USE IEEE. STD_LOGIC_1164. ALL;
USE IEEE. 5TD_LOGIC_UNSIGNED. ALL;
ENTITY CNT30 IS
PORT (LD: IN STD_LOGIC;
CLE:IN STD_LOGIC;
NIAN:IN STD_LOGIC_VECTOR(6 DOWNTO 0);
YUE:IN STD_LOGIC_VECTOR(3 DOWNTO 0) ;
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DATA:IN STD_LOGIC_VECTOR(4 DOWNTO 0) ;
NUM:BUFFER STD_LOGIC_VECTOR (4 DOWNTO 0) ;
MAX_DAYS:0UT STD_LOGIC_VECTOR (4 DOWNTO 0):

CO:0UT STD_LOGIC) ;

END ENTITY CNT30;

ARCHITECTURE ART OF CNT30 IS

SIGNAL TOTAL_DAYS:STD_LOGIC_VECTOR(4 DOWNTO 0) ;

BEGIN

PROCESS (CLK, LD) IS

VARIABLE IS_RUNNIAN:STD_LOGIC;

BEGIN

CASE NIAN IS

WHEN"0000100"=>IS_RUNNIAN:="1";

WHEN"0001000"=>IS_RUNNIAN:=" 1’

1l
ok

WHEN"0001100"=>IS_RUNNIAN:=

1]
[

WHEN"0010000"=>IS_RUNNIAN:

1

WHEN"0010100"=>IS_RUNNIAN:="1";
WHEN"0011000"=>TS_RUNNIAN:="1" ;
WHEN"0011100"=>TS_RUNNIAN:="1";
WHEN"0100000"=>IS_RUNNIAN:="1";

WHEN"0100100"=>15_RUNNIAN:

1

WHEN"0101000"=>IS_RUNNIAN:="1";

WHEN"0101100"=>IS_RUNNIAN:

1

WHEN"0110000"=>IS_RUNNIAN:="1";

WHEN"0110100"=>IS_RUNNIAN:

1
WHEN"O111000"=>IS_RUNNIAN:="1";
WHEN"OI11100"=>IS_RUNNIAN:="1";
WHEN"1000000°=>TS_RUNNIAN:="1";

WHEN"1000100"=>IS_RUNNIAN:="1";
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WHEN"1001000"=>I5_RUNNIAN:="1";
WHEN"1001100"=>I5_RUNNIAN:="1";
WHEN"1010000"=>TS_RUNNIAN:="1" ;
WHEN"1010100"=>TS_RUNNIAN:="1";
WHEN"1011000"=>TS_RUNNIAN:="1" ;
WHEN"1100000"=>IS_RUNNIAN:="1";

WHEN OTHERS=>IS_RUNNIAN:="0 ;

END CASE;

CASE YLE IS
WHEN"0001"=>TOTAL_DAYS<="11111";
WHEN"0011"=>TOTAL_DAYS<="11111";

WHEN"0101"=>TOTAL_DAYS<="11111";

WHEN"0111"=>TOTAL_DAYS<="11111";
WHEN"1000"=>TOTAL_DAYS<="11111";
WHEN"1010"=>TOTAL_DAYS<="11111";
WHEN"1100"=>TOTAL_DAYS<="11111";
WHEN"0100"=>TOTAL_DAYS<="11111";
WHEN"0110"=>TOTAL_DAYS<="11111";
WHEN"1001"=>TOTAL_DAYS<="11111";
WHEN"1011"=>TOTAL_DAYS<="11111";
WHEN"00107=>

IF(IS_RUNNIAN="1") THEN

TOTAL_DAYS<="11101";

ELSE
TOTAL_DAYS<="11100";
END IF;

WHEN OTHERS=>NULL;
END CASE;

IF(LD="0" ) THEN
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NUM<=DATA;
ELSIF CLE' EVENT AND CLE="1" THEN
MAX_DAYS<=TOTAL_DAYS;
IF NUM=TOTAL_DAYS THEN
NUMC=NUM 15 C0<=" 0 ;
END TF;
END IF;
END PROCESS;
END ARCHITECTURE;
(7)-—CNT24
LIBRARY IEEE;
USE IEEE. STD_LOGIC_1164. ALL;
USE TEEE. STD_LOGIC_UNSIGNED. ALL;
ENTITY CNT24 IS
PORT (CLE:IN STD_LOGIC:
LDv:IN STD_LOGIC;
DATA:IN STD_LOGIC_VECTOR (4 DOWNTO 0);
NUM:BUFFER STD_LOGIC_VECTOR (4 DOWNTO 0) ;
CO:0UT STD_LOGIC) ;
ENDr ENTITY CNTZ24;
ARCHITECTURE ART OF CNT24 IS
BEGIN
PROCESS (CLE, LD) IS
BEGIN
IF (LD="0" ) THEN NUM<=DATA;
ELSIF CLE’ EVENT AND CLE="1" THEN
IF NUM="10111" THEN
NUMS="000007 ;C0<="1" ;
ELSE NUMC=NUM#L;00<=" 0 ;

END IF;
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END IF;
END PROCESS;
END ARCHITECTURE ART;
(8)——CNT12
LIBRARY IEEE:
USE IEEE. STD_LOGIC_1164. ALL;
USE IEEE. 5TD_LOGIC_UNSIGNED. ALL;
ENTITY CNT12 IS
PORT (CLE: IN STD_LOGIC:
LD:IN STD_LOGIC;
DATA:IN STD_LOGIC_VECTOR (3 DOWNTO 0) ;
NUM:BUFFER STD_LOGIC_VECTOR(3 DOWNTO 0) ;
CO:0UT STD_LOGIC) ;
END ENTITY CNT1Z;
ARCHITECTURE ART OF CNTI2 IS
BEGIN
PROCESS (CLE, LD) IS
BEGIN
IF (LD="0")THEN NUM<=DATA:
ELSIF CLE EVENT AND CLE=1" THEN
IF NUM="1011" THEN
NUMS="0000";C0<=" 17 ;
ELSE NUM<=NUM#1;004="0";
END IF;
END IF;
END PROCESS;
END ARCHITECTURE ART;
(9) —CNT100
LIBRARY IEEE;

USE IEEE. 5TD_LOGIC_1164. ALL;
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USE IEEE. STD_LOGIC_UNSIGNED. ALL;
ENTITY CNT100 IS
PORT{CLK: IN STD_LOGIC:
LD:IN STD_LOGIC;
DATA:IN STD_LOGIC_VECTOR (6 DOWNTO 0) ;
NUM:BUFFER STD_LOGIC_VECTOR (6 DOWNTO 0)) ;
END ENTITY CNTLOO;
ARCHITECTURE ART OF CNT100 IS
BEGIN
PROCESS (CLE, LD) IS
BEGIN
IF (LD="0")THEN NUM<=DATA;
ELSIF CLK EVENT AND CLK="1" THEN
IF NUM="1100100" THEN
NUM<="0000000";
ELSE NUM<=NIM+1;
END IF;
END IF;
END PROCESS;
END ARCHITECTURE ART;
(10) —YMQ38. VHD
LIBRARY IEEE;
USE IEEE.STD _LOGIC_1164. ALL;
USE IEEE. 5TD_LOGIC_UNSIGNED. ALL :
ENTITY YMO38 IS
PORT(DIN:IN STD_LOGIC_VECTOR (2 DOWNTO Q)
DOUT :0UT STD_LOGIC_VECTOR(T DOWNTO 0)):
END ENTITY YMQ33;
ARCHITECTURE ART OF YMQ38 1S

BEGIN
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PROCESS (DIN)

BEGIN

CASE DIN IS
WHEN"000"=>DOUT<="11111110";
WHEN"001"=>DOUT<="11111101";
WHEN"010"=>DOUT<="11111011";
WHEN"0117=>DOUT<="11110111";
WHEN"100"=>DOUT<="11101111";
WHEN"101"=>DOUT<="11011111";
WHEN"110"=>DOUT<="10111111";
WHEN"1117=>DOUT<="01111111";
WHEN OTHERS=>DOUT<="00000000";
END CASE;

END PROCESS;

END ARCHITECTURE ART;

YMQ38 LAY R Bon il B BT AR RS R KR, R, RAREE A E WA
JEFE. PRI RS A R B

3. WAHIRE 2
i L T “"" o B vy o LA s o M L SEE RS - L PPN 5 O O e T T
!
w om0 - L
= @ i N
oD uE %
& o - om [
LTI i G S i S S S (R SR N N SR RS S S | SN R SR R S
4 1-1

M 1 AT LLEE Y, ONT60 SEER T 0 3 59 AR, fscBl— 59 3] o ik #ahie, o
RSB — MR S . Y LD ERERE PR AN, HEEEES (LD) H, By
FE# (DATA) 56 3EATHEEs Mrp 22, HEBIE M, 56 TFo5 5 it 5.

b HpHgHaHpHayRgEREnHnEpnAaEn® LI

PURN TR bl | B

oowE R SRR u b = b £ | ETYEEY W ;

yormt nt X ¥ } i s - i 3 = K*ﬁ

b : .

Booms e EF 3 AN Bl o H

I ] | e o -

8w F - R SRR NS EETE i X rhsxnookt 1 8.com
MESoOE 3 TEREETKE

14 1-2

20



M 2 ATUUE Y, B SR RO ETEE A, 702 H BB ORR BOR 1T R I 4 55
Rt EEFHEGLRES, BHSEI T 0 BIEOCR B i

[ t: - [T i s i LT - T [ETT - e )

e
AR AR
LI L[

|

A s w g e Em
3

L
=t | ]

g

IidGadaAvrF TP FFTPHLAAdE Ay
i

M3 ATELEH, HEEE T T 3 GRS E “01” (S Eh MR T —00,
W, e, B, WA, EE, EE YRR IERER R TIER .
3 FEEMHEH, B)MODE KiKM 0 B2, M 2 BIE 0 M. e, ST
OEHL, MR EA BB RS I T B MAER “0”, FRrhlE— RN SR
BT A A, PR AR R RS . B, MEETET R 2003 466 A
TH 12:34: 56 2 6, 7FEfeah TAREE(01) 5, MBS EEE B, BB XL
$h TR B e (10), ST 768 40 BT O AT 2 AERETT R % (M 34 163 38), 1A%
fERF I 2003 4E6 A 7 H 12:38:56 £ 3.

us W
L] ]
i 1L
]

w
L]

H
1] []
4
[]

@

PP T FFEFFTFEFEE
EESEEEEER

=
-
B

14
ME 4 7TLLEH, 25 SELOUT 4r51%F 0,1,2,3,4,5,6, T B, 405000 A% A S840 .
EE TEEE.

a. BEEEEHH
SEPRASEME: (hPREAK, EE—UER, Bt EEE.D

21



T REVT_ 0]

KEYT1..0]
CLK_KEY

| MAX_DAYS4..0

HOUR_CUR[4..9]
MIN_CUR]S..0)

| SEC_CURS..0]

YEAR_CUR[S..0]

| MON_CUR{2. 0]
| DAY _CUR[4..0]

WEEK_CUR[2..0)

SEC_EN
MIN_EN

HOUR_EN
DAY _EN

MON_EM

YEAR_EN

WEEK_EN
SECIS..0

MIM[S. 0]
HOUR[4..0]
DAY(4..0]
MON[3. 0]
YEAR[S..0]
WEEK[Z..0]

M 1-5
P U e R (ATCC), Gl KEY METT IR BN FE . CLK_KEY 3EfT R AT
MR, 4. 6. H. A, #£5EA.
FEABEA N REMZERES . Bikd B8R SER TN RBAES.
PARICH K. P S, B B0 5 ¥t T E6E o 0 R R .

|‘ ="

LD

Sk

l:-

DI TAL4

L) (- |
UE[S. O]

FLIRAL S

-0

ML DhANY S[4. .0

L=t

g

]

DL RS

LD
CLK

DATA[S. O]

FLBALE. O]
oo

16

22




T 2B P p B bl AE i 885, St mp R B R R
HirhiEmi Ef—&% L0 B 7.

5 e R o B L T R O R 0 R . S A e AR
B i e B AT Y SEC_EN. MIN_IN 2550 . 28 B85l i e b =0 ik 4%

...........
...........
...........
e

...........
...........

------------
111111111111

............

............
...........

------------
111111111111

5 S R B A T B

aw pe P
PR PR
]
T
o e Wi W
R R R R R R R B S SR B R B PR R R
BB B R iR e S e i A i
H m
CRCEE R SR R R Lk s ¥ v L A b S



0
E
El

|
mrnnnnnnrannna g L L L L L L L L L L A A L LT
E"Ii'l."h“d' PUELE L by g R g e R A R g R R byt 3 A LA e by by by e S by Ty e e gt
B R L e
MR AN AR ARRRRR AR A AR AR R R A AR R R R ARR AL A ARARR A ARARAr

N 2 T
R T R BTV

B X SRS E o, IR B T — FAIRAT e, Wi T H B,
ATEBEUE RS SRS E T, TR R, FLEE BRI ERAG

SHES.

Lod

T

P4 1-10  CLOCK % J5 i RTL #2
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Revision Mame CLOCK
Top-level Entity Name CLOCK
Family Cyclone I
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Embedded Multiplier 9-bit elements  0/46 (0% )
Total PLLs Df2(0%)
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B TR S E TS, 0 Rorberts %1, Sobel ${1, Prewitt 571, Laplacian 3 7%5.
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SRR S AR k< A7 8

Sobel ST ALFE 4 1 33 MM EEEEE, B Sobel 57, "BV AL EEEIACE
EH. . A AETAE E EEERENARE. R Ry R0

RFERFHED (3x3), WE1FR. KF, EBEH, B, A5 EE T L EEE

AR ELR ST AT B
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H, V, DL, DR i PUA5 30 F i BB IE AN A 1. wo|w |-
AT G I I R B A BT , (AT LSt B4 R B 2-3 8%

HE
Threshold, K4 REFFEMBI—ENSLHFGER T . WH Magnitude JF
Threshold, WHEEFREFTLHAFEE, FUAH—EEE.

AR R R ER AN ] LPM JRhAEHL I T VHDL B i E A i el e R
VHDL FEFF it 75, Fl FPGA/CPLD 9:Hl Sobel §iik.
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2. VHDL Bt R E B

(1) CSFIFO. VHD
LIBRARY TEEE;
USE TEEE. STD_LOGIC_1164. ALL;
USE TEEE. STD_LOGIC_ARTTH. ALL;
USE TEEE. STD_LOGIC_UNSTGNED. ALL;
ENTITY CSFIFO 1S
GENERIC (WIDTH: INTEGER: =8;
DEPTH: INTEGER :=8;

ADDR: INTEGER:=3) ;
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PORT (DATAIN: IN STD_LOGIC_VECTOR (WIDTH-1 DOWNTO 0) ;
DATAOUT:OUT STD_LOGIC_VECTOR (WIDTH-1 DOWNTO 0);
CLOCK:IN 5TD_LOGIC;

WE, RE:IN 5TD_LOGIC;

FULL, EMPTY:OUT STD_LOGIC) ;

END ENTITY CSFIFO;

ARCHITECTURE ART OF CSFIFD IS

TYPE MEM IS ARRAY (DEPTH-1 DOWNTO 0) OF STD_LOGIC_VECTOR(WIDTH-1 DOWNTO 0):
SIGNAL RAMTMP: MEM;

SIGNAL WADD:STD_LOGIC_VECTOR (ADDR-1 DOWNTO 0) ;
SIGNAL RADD:STD_LOGIC_VECTOR (ADDR-1 DOWNTO 0) :
SIGNAL W, W1, R, R1:INTEGER RANGE 0 TO 8;

BEGIN

WRITE_POINTER:PROCESS (CLOCK) IS

BEGIN

IF (RISING_EDGE (CLOCK) ) THEN

IF(WE="1") THEN

IF (WADD=T) THEN WADD<=(0THERS=>"0");

ELSE WADD<=WADD+' 1’ ;END IF:

END IF;

END IF;

W<{=CONV_INTEGER (WADD) ;

Wi1<=l-1;

END PROCESS WRITE_POINTER;

WRITE_RAM: PROCESS (CLOCK) IS

BEGIN

IF (RISING_EDGE (CLOCK) ) THEN

IF(WE="1" ) THEN

RAMTMP (CONV_INTEGER (WADD) ) <=DATAIN:

END IF;
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END IF;

END PROCESS WRITE_RAM;
READ_POINTER: PROCESS (CLOCK) IS
BEGIN

IF(RISING_EDGE (CLOCK) ) THEN
IF(RE="1" ) THEN

IF (RADD=T) THEN RADD<=(0THERS=>"0");
ELSE RADD<{=RADD+ 1’ :END IF;:

END IF;

END IF;

R<=CONV_INTEGER (RADD) ;

R1<=R-1;

END FROCESS READ_POINTER;
READ_RAM:PROCESS (CLOCK) IS

BEGIN

IF (RISING_EDGE (CLOCK) ) THEN
IF(RE="1") THEN

DATAOUT<=RAMTMP (CONV_INTEGER (RADD) ) ;
END IF;END IF;

END PROCESS READ_RAM;

FULLFLAG: PROCESS (CLOCK) IS

BEGIN

IF (RISING_EDGE (CLOCK)) THEN
IF(WE="1" AND RE="0" ) THEN

IF (W=R1) OR ( (NADD=CONV_STD_LOGIC_VECTOR (DEPTH-1, 3))
AND (RADD="000")) THEN

FULL<="1" ;END IF;

ELSE FULL<="0" ;END IF;

END IF;

END PROCESS FULLFLAG;
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EMPTYFLAG: PROCESS (CLOCK) IS
BEGIN

IF (RISING_EDGE (CLOCK) ) THEN
IF(RE=" 1" AND WE="0") THEN

IF (R=W1) OR ( (RADD=CONV_STD_LOGIC_VECTOR (DEPTH-1, 3))
AND (WADD="000"} ) THEN
EMPTY<="1" ;END IF;
ELSE EMPTY<{="0" :END IF;
END IF;
END PROCESS EMPTYFLAG;
END ARCHITECTURE ART;

(2) ——COUNTER
LIBRARY IEEE;
USE IEEE.5TD_LOGIC_1164. ALL;
ENTITY COUNTER IS
PORT (CLK: IN STD_LOGIC;
C0:0UT STD_LOGIC) ;
END ENTITY COUNTER;
ARCHITECTURE ART OF COUNTER IS
SIGNAL CNT:NATURAL RANGE 0 TO 2,
BEGIN
PROCESS (CLK) IS
BEGIN

IF CLK EVENT AND CLK="1" THEN
IF CNT=1 THEN

CNT<=0;

ELSE
CNT<=CNT+1;

CO<="07;
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END IF;
END IF;
END PROCESS;
END ARCHITECTURE ART;
(3) -COMPARE
LIBRARY IEEE;
USE IEEE.S5TD_LOGIC_1164. ALL;
USE IEEE. STD_LOGIC_UNSIGNED. ALL;
ENTITY COMPARE IS
GENERIC(SIZE: INTEGER:=10) ;
PORT (DAT1, DAT2: IN STD_LOGIC_VECTOR (SIZE DOWNTO 0);
MAX:0UT STD_LOGIC_VECTOR(SIZE DOWNTO 0)) :
END ENTITY COMPARE;
ARCHITECTURE ART OF COMPARE I5
BEGIN
PROCESS (DATI, DAT2)
BEGIN
IF (DATI (SIZE-1 DOWNTO 0)>DATZ(SIZE-1 DOWNTO 0)) THEN
MAX<=DATL;
ELSE MAX<=DATZ;
END IF;
END PROCESS;
END ARCHITECTURE ART;
(4) —RESULT
LIBRARY IEEE;
USE IEEE. 5TD_LOGIC_1164. ALL;
ENTITY RESULT IS
GENERIC(SIZE: INTEGER:=10) ;
PORT (CLK: IN STD_LOGIC:
H,V, DR, DL: IN STD_LOGIC_VECTOR(SIZE DOWNTO 0) ;

Exl



THRESHOLD: IN STD_LOGIC_VECTOR(7 DOWNTO 0) :
MAX:IN STD_LOGIC_VECTOR(SIZE DOWNTO 0):

MAGOUT :OUT STD_LOGIC)

END ENTITY RESULT;

ARCHITECTURE ART OF RESULT IS

SIGNAL DIR: STD_LOGIC_VECTOR(Z DOWNTO 0);
BEGIN

PROCESS (CLK, THRESHOLD)

BEGIN

IF (CLK" EVENT AND CLE="1")THEN

IF (MAX(SIZE-1 DOWNTO 0)>"00"&THRESHOLD) THEN MAGOUT<="1":
IF (MAX=H AND H(SIZE)="0")THEN DIR<{="000";
ELSTF (MAX=H AND H(SIZE)="1")THEN DIR<="100";
ELSIF (MAX=V AND V(SIZE)="0")THEN DIR<="010";
ELSTF(MAX=V AND V(SIZE)="1")THEN DIR<="110";
ELSIF (MAX=DR AND DR(SIZE)="0")THEN DIR{="001";:
ELSIF(MAX=DR AND DR(SIZE)="1")THEN DIR{="101";
ELSIF (MAX=DL AND DL(SIZE)="0")THEN DIR{="011";
ELSIF (MAX=DL AND DL(SIZE)="1")THEN DIR{="111";
END IF;

ELSE MAGOUT<="0" ; DIR<="000";

END IF;

END 1IF;

END PROCESS;

END ARCHITECTURE ART;

(5) —REG

LIBRARY IEEE;

USE IEEE.STD_LOGIC_1164. ALL;

ENTITY REG IS

PORT (CLE: IN STD_LOGIC;
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D:IN STD_LOGIC_VECTOR (7 DOWNTO 0):

Q:0UT STD_LOGIC_VECTOR(7 DOWNTO 0} ) :

END ENTITY REG;

ARCHITECTURE ART OF REG 15

BEGIN

PROCESS (CLK, D) IS

BEGIN

IF(CLE’ EVENT AND CLE="1")THEN

Q<=D;

END IF;

END PROCESS;

END ARCHITECTURE;

(6)——CNT3

LIBRARY IEEE;

USE IEEE.5TD_LOGIC_1164.ALL;

ENTITY CNT3 IS

PORT (CLK: IN STD_LOGIC;

CO:0UT STD_LOGIC) :

END ENTITY CNT3;

ARCHITECTURE ART OF CNT3 IS

SIGNAL CP:NATURAL RANGE 0 TO 3;

BEGIN

PROCESS (CLK) IS

BEGIN
IF(CLK" EVENT AND CLE="1") THEN
IF CP=2 THEN CP<=0; CO<="1":
ELSE CP<=CP+1; CO<="0;
END IF;
END TIF;

END PROCESS;
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END ARCHITECTURE ART;
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