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1. 3% LED 47T 5
L L T 1T oottt 5
12 SEBAEESR et 5
1.3 SRR TR oo 5
1.4 SCISERDR T (SEEEBERDZE B DEMO JESTHE) oot 6
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LA.2 BT MOAUIE. ... et ettt 7
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154 TRBZBR oo 20
OO 0 R AT e == = AU OO 22
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LEDT [ R20 pppLOK 1% N AL LDT
LED6 ImTwvahlﬁ >VW L.D6
LED5 > R98 Nﬂdﬁl(m 1% pyA~°7 LD
LED4 S R99 AN 10K 1% pny2°” LD4
LED3 | R100 AMA 10K 1% > A7 1LD3
umz[:> mmwwmim F%[>ﬁﬁ LD2
LEDI] > R102 M 10K 1% Hﬁ/‘f L.D1
Iﬁmw f“mﬁm%”m wjtﬁﬁﬂ 1.DO

FE LED J& HPE R 45 0.5s 72,0.5s K, 75 B8] 10 i 0.5s = HLT-,0.5s i
FL P J AR A, 0 P T

| 0.5s 0.5s 0.5s

f ——\
0.5s 0.5s 0.5s

AR NI B A SOMHzZ B 818 11 20ns (FE verilog BT H 5088 i
JEIRBAR bR B0, BRSNS B, BB UE I TS R4S B v
HEIEZ /D E AR 5D

0.5s = 25000000*20ns = 25000000 % Tsompy:

10 B RS R A WA 1 805 FATAT LUEFH — S8, T80 25000000
AN IRy B S R TO RS HEAT BN, RIAT 58 i 0.5S HanHIRAS B, B LED AT
2L 0.5 ) IE]BR 58 K AR

14EIRE T GEBIFEEES demo YR )

141353k &1t

£ module Z ANk, Xk BEEEH: AF, &, IE, &
4, T4, B4, Birdth, EDA TH(RA), BiHfhR, mAfME (&
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B SEE R AR B (] B E S

‘timescale Ins/ 1ps R EAEE S Ins, BRFEEE 1ps;
“define UD #1  5& L UD Fur#l; #1 AUTHA R, RIRIER — A5 FORS L,
4G E— KB R)RINERT 1ns;

1.4.21% 1t module

1.4.2.1 €12 module, FEMABMBIES

IR B ARAD 2 FRfE ) module B EE [FIBERY, module B2 I 75 BRGNS 5
GIFE AL, ZJEAEXT module HEAT FARIIZ T IS T 1A AT R
FH g Ji — N A T TR B 755

A module It 75 2 5E SN S 5 A SEge S A IR BRI S AL RIAT, Aa i 2
] LED B2 K, #7 PGX-MINI 4K #% ~ EJL4F 8 4~ LED, #ifii 8bit fir
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AINIERSE

14228 — M43

FASIRZATHEL 25000000, 1457 K I THECRT 9 50000000 = 26" h2FAF080;
BT CATVHES AL 58 2 26 AL RITT, e Ab v 45 & 40 B g i [0 AR ) AR R
BT

LA AR 26°d24999999 I, THEE AL TN 0~26°d24999999 K]
b A, MO R KR 267 d25000000 x5 fEEEER RPN SOMHZ, FTLA
BT EES BRI 0.5s:

1.4.2.3led BRARATEH]

FEHE T MR % FE b LED BRA&HEATAE T, DLk B4 LED U K
) H s

led light cnt fITHE A 0.5, #TE led light cnt EHU-—AN 5 5kRAEH LED
() RS B 0] 52 iR 0.5s LED o K ARk BT LED S=AK A FMIR
A, TEMRAE ALEE 1Kt 27 725 B B AT 73 3000] 82 1 A 31 K AR K (ol K 3155 178
) ;
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1.4.35C 8K Module (AEHER)

“timescale /

“define UD #

module led light(
input clk,
input rstn,
output [7:0] led

)5

/1

//reg and wire
reg [25:0] led light cnt;
reg [ 7:0] led_status;
/l time counter
always @(posedge clk)
begin
if(Irstn)
led light cnt <="UD ;
else if(led light cnt == )
led light cnt <="UD ;
else
led light cnt <="UD led light cnt + ;
end

// led status change
always @(posedge clk)
begin
if(Irstn)
led status <="UD ;
else if(led light cnt == )
led status <= "UD ~led_status;
end
assign led = led_status;

endmodule

1.4. 485845 ) 43 B

#17 PGX-MINI 4K ¥) LED Al CLK 5 FPGA (] 10 #4587 1 JR B & 4
(fE TREp S F R L) R s 35 B 45 & )R LI ) FPGA & I RT3 -
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LED7 S R20 A 10K 1% D}ﬁﬂ LD7
LED6 D RY7 mlﬂ}\’. 1% 1[‘/\_/{/#/” LD6
LEDS D R98 MIO]{ 1% Hﬁ/" LD5
LED4 = R99 ,\/WIOI{ 1% {>|T/’)' LD4
LED3 5 Rmowmﬁ 1% D{ﬁﬂ’ [.D3
Ll«:nzD RIOIW\{m]{ 1% Hﬂﬁ LD2
LED1 - RIOQ,\MIOK 1% Hi’ﬁ D1
LEDO [ RIOJRV\/\/IOK 1% I\l/\lﬁﬂ LDO
LED1 R14
DIFFT_B2_ON
LG E}g DIFFI B2 0P
- 775 | PIFFI_B2_IN/MOST_ST
2 13| DIFFI_B2_1P/FCSI_N
' 575 | PIFFT_B2_3N
. ~5DIFFI_B2 3P
L;D? E? DIFFT_B2 5N
EEBZ . 714 | DIFFI_B2_5P
gy =73 | DIFFI_B2_7N
£ ~7—1 DIFFI B2 7P

AP RACHESFE R, M PGX-MINI 4K % _F (a4 e Tt Ak
Vo AN EESE, AT R SR B AALE T

A3V3

R52
10K

1%

< KEYO

2
o

+
| A o8
KO 0. 1uF
2 \T 1

Kp-11025P-C45¢-04

N

1.5 P
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1.5.13TFF PDS %44, Bl TE

Stepl: 7T PDS ¥f}:, i New Project

T Pango Design Site 20221 (on DESKTOP-NTRMANG)
Fie mat view Tools windew elp

Pango Design Suite

Getting Started & Help

2 Open Project

| open any previousty created project.

open User Guide
Hore detailed info of BDS.

pen Example Project

Open cne of the tuterial project.

EPAN GO

Recent Projects:

voice
D:/adnin/desktop/voice_loop_S0/voice.pds

led test

D:/adnin/desktop/226L. 1v/01_led_test/01_led_test/led test.pds

ethernet_test
D:/adnin/des¥top/22GL. 1v/11_ethernes._test/11_ethernet. test/ethernet, test.pds

ddr_test

1/10_ddz_teat/10_ads ¢ . _phy_22/ddx_test.1
hdmi_loop

D: /adain/deakvop/22GL. 1v/08_hdms_loopl/08_hdni_Loop/hdmi_Loop.pds
vart_test

D: /adain/desktop/22GL. 1v/07_uart._test/uart_test.pds

lock_test

D: /adsin/desiop/2261. 1v/06_lock _test/06_lock _test/lock test.pds
vart_test

D: /adain/deskop/2L50_324/04_uart,_test/uart_test.pds

ddr_test

D: /admin/deskvop/22GL. 1v/10_ddz_test/10_ddx_test/ddz_test.pds
led test

D: /adnin/deaktop/2150_324/1ed/1ed_test.pda

Step2: H.i7 NEXT

@ New Preject Wizard

Introduction

The new project wizard helps you create a new project and preliminary project settings, including the followings:

® Project name and directory
*® Project type

® Project files

® Part

You can change the settings for an existing project and specify additional settings with the project settings dialog.

< Back Cancel

Step3: A AN led_light [ TRZRIXS RSO H 3%, 2 )5 #idi Next

TR /IR A FR A PR 2 =)

11/77
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@ New Preject Wizard

Project Name
Enter a name for the project and specify a directory where the project data files will be stored.
Project Name : |led_ligh1:l
Project Location : D:/admin/desktop/PGE-MINI_4K/demo/l led light f;@‘

| | Create project subdirectory

Project will be created at : D:/admin/desktop/PGE-MINI_ 4K/demo/1 led light

|<Back||Next>||Cancel|

Step4: 1% RTL project, .7 Next

@ New Preject Wizard

Project Type

Specify the type of project to create.

) RTL project
~ You will create a project with synthesize tool supported.

~, Post-Synthesize projesct
You will create a project without synthesize tool.

|<Back||Next>||Cancel|

Step5: Hth Next(H A ANy 3C4F)
12/77
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[th New Project Wizard ? *

Add Design Source Files

Select design files you want to include in your project.
Create a new source file and add it to your project.

File Name File Location Zdd Files

Add Files List

Add Directories

Create File

i

Remove

Move TUp

Move Down

Move to Top

Move to Bottom

[] Copy design files into project
Scan and copy include files

| | 3dd source from subdirectories

|<Back||Next>||Cancel|

Step6: HLil7 Next

E New Preject Wizard

Add Existing IP

Specify IPs to add to your project.

File Name File Location Add Files

Add Files List

[

Add Directories

Remowv

Lj Copy IP files into project

| | 3dd source from subdirectories

|<Back||Next>||Cancel|

Step7: .7 Next
13/77
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E New Preject Wizard

Add Constraints

Specify or create a constraint file.

File Name File Location Add Files

Rdd Files List

Create File

Hill |

Remove

Move Up

Move Down

Move to Top

Move to Bottom

D Copy constraint files into project

|<Back||Next>||Canoel|

A

Step8: LEFEARMF R BT, B HE. LKETHR, ZJ5 % Next

[th New Project Wizard ? *

Part

Choose a default part for your project. This can be changed later.

Device family Show in "Available devices' list
Family: Compact =% v Package: LPG144 iz w
Device: PGCAKD nEe v Speed Grade:  -¢ i v
Filter: L4
Available devices:

Distributed RAM

Ia FF LoT

— Select Synthesis Tool

Synthesis Tool: ZDS Z24THR b4

when modifying device or synthesis tool, configuration will be restored automatically.

|<Back||Next>||Canoel|

A

Step9: i Finish, 58 % T FE A1) &

14/77
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[th New Project Wizard ? X

Summary

When you click Finish, the project will be created with the following settings:

Project Name led light
Project Location D:/admin/desktop/PGE-MINI 4K/demo/1 led light
Number of design source files added: 4]

Number of design source directories added: 0

Number of ip source files added: 0

Number of ip source directories added: [u]

Humber of constraint files added: 1]

Part PGCAKD-6LPG144
Synthesize Tool ADS

| < Back || Finish || Cancel |

L5280t SCAF
PDS A F i an T 1

@ pongo = | /demo/ led ightied | - o x
File Edit View Project Process Tools Window Help
D . a . % |2 B 38 M ¢ B2 a R m
Navigator o | B Project Directory 0ex
Files
[ Frow sumary
| @ @ 4

Find:

Case Sensicive | | Whole ords

) s slent Broject Neme:  led light
=" Designs
o Project Version: 1.0.8
Constraints
= similation rarc: PGCAKD-6L26144
Top Module:
Design Targer:  normal
Project Location: Di/edmin/deskton/PGH-NINT 4K/depo/) led licht
Main Flow

Console & x
Welcone To PANGO Tel Console.

S wessages Log

Wifi Designs, K H T 5 11 ¥ module #7 & B0, BG4 11 17 S 5 17 1)
verilog U N 2] TAE

15/77
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@ panso 2021 SXMINLiK/demo/ e e ight i TRMANG) =G
File Etic View Projecc Process Tools Window Help

G/ # | 2EXRWOCCGEESE0OCHETA|* RN
< EE 5 srcsece ossecrory o e

QB E|P @ 4

Fina: Seazen [ | case Sensseive | | fmole Words
& ) pecexn-sLecLe4 Project Neme:  led light
= Deatgns
= Project Veraion: 1.0
=7 Constratats T Add Sources (Y
= stmilarion Ll
Top Module: Add sources
Design Targev:  nox

Project Location: paf | This guide you through the process of adding and creating sources for your project

IS B T AR
L% b 555 Add Files, BRSO3 T2

Ith Add Sources T >

Add Design Scurce Files

Select design files you want to include in your project.
Create a new source file and add it to your project.

File Name File Location Add Files

Bdd Files List

Add Directories

Create File

Remove

Move Up

Move Down

Move to Top

Move to Bottom

|:| Copy deaign files into project
Scan and copy include files

|:| 2dd source from subdirectories

< Back GE Cancel

16/77
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B SRR TRE:
1) fE% O i Create File;

Ith Add Sources T >

Add Design Scurce Files

Select design files you want to include in your project.
Create a new source file and add it to your project.

File Name File Location Add Files

Bdd Files List

Add Directories

I| Create File

fCDpy design files into project
Scan and copy include files

| 2dd source from subdirectories

< Back GE Cancel

2) 1%E#¥E Verilog Design File, X fF4 1 module #—2, ERIAAE, i OK;

17/77
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m] Add Sources

Add Design Source Files

Select design files you want to include in your project.
Create a new source file and add it to your project.

File Name File Location

File Name:

module Iﬁ:%

[f} Create Design Source File ?
I —Create a new design file and add it to your project.
l File Type: Verilog Design File (.w) b

File Location: top/PGEK-MINI_4K/demo/l_led light/source

Cancel

Bdd Files
| Add Files List
X i:z:]
ftories
[File

L

——

[ | copy design files into project
Scan and copy include files

E_]. Bdd source from subdirectories

T #ove to Bortem

0

5

T

)
s

3) miii OK;

[E] Add Sources

Add Design Source Files

Select design files you want to include in your project.
Create a new source file and add it to your project.

File Name File Location

led_light.w i D:/admin/desktop/PGX-MINI 4K/demo/l_led_light/so

|t| Copy design files into project
Scan and copy include files

|_! RAdd source from subdirectories

2dd Files

Add Files List

|<Back|| OK ||Ca.ncel|
18/77
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3) Al Cancel;

[t} Define Module 7 x

Define a module and specify I/0 Ports to add to your source file.
For each port specified:

MSB and LSB values will be ignored unless its Bus column is checked.
Ports with blank names will not be written.

—Module Definition

led light.w —I/0 Port Definitions

Module Name led light

s Port Name Direction Bus MSE L5B

| OK || Cancel |
[y M Al 2. N N »
4) BRASTITB g S, KA it 1) module 53t %,
File Edit View Project Proceas Tools Window Help
O HR g | n # | EBRENEICEOED &SOCHGEA|* RN
Navigator 8 X % Report Summary 7 Project Directory led.v led light.v* X
Sources = 1I I
Q & B !
= 4§l PGCAXD-6LPGL44 o
5= Designs (L) B
=yl qn:
-#7 led light (led light. =3
Constraints
Simulation @
@

5) maliORAT, BT SO SE Rk

File Edit View Project Process Tools Window Help

= = e > = Do e —~ = Fl ok (D (@ o =
0 wlE]e | FOQ|) ¢ |REEBECCOEEE0CHSEA|® RN
Navigator 8 X | Report Summary 7 Project Directory led.v led light.v* X
i ﬁ 1 “timescale 1ns / 1ps
Q& &8 @ 4 2| “define UD 81
L M= W @ 4 =] 2 [E] module 1ed 1ighti
£ 4§l PGC4KD-6LEGL44 x i inpur £,
e - : Z =) 5 input stn,
Z[= Designa L & output [7:0]  led
- #2 led light (led light. =5 7 [ 5
%} Constraints - 8 17 |
“[=] simulation o //z=g and wire
10 reg [25:0] led light_cnt;
@ reg [ 7:0] led_status;
12 // time counter

19/77
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1.5.34% %
M il Compile B A ik

F Run, Fi ¥ TERJa 0T

F ‘:H:

1

’ Synthesize
Device Map
|.:..| Place & Route
Report Timing

’ Report Power
i Generate Netlist
Generate Bitstream

1.5.4 TR

R Tools 1% #% User Constraint Editor(Timing and Logic)m# s T B A% E bk
User Constraint Editor(Timing and Logic) %% Pre Synthesize UCE, 41K fi~.

File Edit View Project Process _ Window Help

o B o | : - _— — - — : N i
O H OB # | 8] U nstrai i i : i . mthesi E < a ‘ ? K
Navigator 8 x T q [ Pnysical Constraint Editor {Post-Map) Post Synthesize UCE
m Ej Route Constraint Editor

Files

1A

- Y} Design Editor

B E| PB4

T
AT

T

[7] Power Calculator
fil peCarD-6LEG144 (7} Power Planner
= Designsil

) 55N Estimator
%2 led light (led light.

AT

<] ssm Analyzer

Tools | ) User Constraint Editor(Timing and Logic)

File Edit View Project Process Tools Window Help

O = i | (=i #|lelEEREPCOESHsOCH=<IA|®RN

Navigator 8 X T Report Summary fl 3 2 X led.v ie_d_iiq'ht.v x
Files B _ Post Synthesize UCE
1 timescale
O A ‘ [F 2| ‘define UD #1
o fad | e S i~ 3 [H| module 1ed 1ighty

E-§] PeCaED-6LPG124 = fnput clk,

- - input rstn,

B Designs (. output [7:0] led

- #2 led 1ight (led light. e

8 L

”E‘ Constraints

i B 4

//reg and wire
reg [25:0] led light_cnt;

T E#* User Constraint Editor(Timing and Logic) El#5

1.54.1  KHZR
$THF UCE J5, %+ Timing Constraints 5i%#¢ Create Clock ¥sl3& S £,

20/77
RDITT N IR B IR A A R A F www.meyesemi.com i

oif

A5 : MINIEYEFPGA



http://www.myminieye.com

SEER P — @ F N port BN P8 A BRI B
| Report Surmary [ eroject Directory led.v led light.v

IN | # | (& | Current device : PGCAKD-6LEGLE4
Timing Constrainti: AAA480L0 ] Device
& = \ “« E— 4 ‘ Create Clock - (Double Click Blank Area To Create a Create Clock Constraint)
i
B 3 F.r*;le Clock name Source objects Period Waveform
i 2
3

reate Generated Clock (0]

| Set Clock Latency (1)
- L [th Create Clock ? X
58t Clock Uncertainty (0)

:-Set Clock Groups (0
! ‘.Set External Delay
&0 Inputs

) Creates a clock object
) The created clock is applied to the specified source cbjects. If you do
TOT specify source cbjects, but give a clock name, a virtual clock is

created.

§ Set Input Delay (0]
- outputs
i | Clock name: clk

!-Set Cutput Delay (0)
& m Rssertions Source obiects: [get_ports [clk}] lzl

Set Max Skew (0)

&[] Exceptions Waveform

{-5et Max Delay (0) Period: 20.000 ns

-+Set Min Delay (0)

s set Multicycle Path (0) Rise at: 0.000 - ns
‘.Set False Path (0]
9 others Fall at: 10.000 = ns
‘.-Set Disable Timing (0)
i 0 ]
- [E swmazy = :
| | add this clock to the existing clock (no overwriting)

Command: 1= {clk} [get ports [clk}] -period [20.000} -waveform {0.000 10.000}

Femanla

EHBT I B A 4, GBI BRI, VRO B 24, ATt OK 2 filiE—%

P28, Reset B EZ UM . B 7ERAN T BIR:
" Report Summary 7 project Directory led.v led_light.w

[ ‘ ¢ | B & | current device : PGC4KD-6LPG144

« + — I | Create Clock - (Double Click Blank Area To Create a Create Clock Constraint)

' Enable Clock name Source objects Period Wawveform

1 M ‘elk ‘[get_ports {clk}] 20.000 .000 10.000 | |

Create Generated Clock (0)

Set Clock Latency (0}
Set Clock Uncertainty (0)

Set Clock Groups (0)
Set External Delay (0)

Inputs
~Set Input Delay (0}

1.54.2 YEAK
FT7F UCE J&, #%4#% Device JGik$ VO, R¥E R K 4% 10 K4 .

Project Directory led.v led light.v Pre Synthesize UCEX X

M!‘ﬁ | * ‘ H &G |mnenc device : PGCAKD-6LPG144

1% Report Summary

Timing Constraints Attributes

-

a

~ BIESISERESET package view
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&
7
g

g

I/0 NRME',
led[7]
o
v
op——
Edﬁ}
ledf2]
T
e

clk

16 irstn

LQUTEUT
N —
—
s
QUTEUT

| OUTEUT

OUTFUT

INFUT

I/0 DIRECTION

OUTPUT :

INFUT :

7
fiﬁ . ”f
#;.__““”_.
%iéu.”'““m
12

1

10

52

' BANK4

' BANK4

: BANK4

BLNKY 3. f

VCCIO IOSTANDARD
LVCHM0533
wowos3z
:LVCHOSSS
:LVCH{}SSS

LVCM0533

iR IT 10 A1)

1.64E AL ST I T 8
Wi Generate Bitstream 545 o765 Run, A2l — Ef A7 SO
AR SAE S _(PDS PudAl H T 2.8 SEAR S

1L.7ER IR
8 > LED T [FJS S MUK, S A0 2K 22 T8] 18] [ I 18] 9 0,555

R RAT, TERRAIH .

TR /IR A FR A PR 2 =)

22177

WWw.meyesemi.com
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http://www.myminieye.com

2.LED JiKAT

2.13E% H 1Y

SR KKT TR I SRR AT
2255 BR

WKT: 8 A~ LED LA 0.5s [AIRE4% £ AR
2330 R

M _E—/> LED INFREISEIL, A% LED KPR . K 8 4~ LED T Vi
R s

£ C 15 & PSR 1 SE 56 75 2 B — A () A S (RS an R Ze M, dfr
AL W R A )

1 int data;

int templ,temp2;

templ = data>>7;

2

3

4 data=0x01;
5

6 temp2 = data <<I; +
7

data = templ1 | temp2;

7E FPGA B R RS T, 155 R iidiE S, verilog FIALFEH
fLaf & 1bit; 8bit HIAL T EdiE vl B 1E 8 MHMALIE S, X 8 ME T L B HE
7 S AR B 2 T8 P IRAE T DABE = A ARG T
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1 reg [7:0] data;

always @(posedge clk)
data <= {data[6:0],data[7]};
1185

wire [7:0] datal;

wire [7:0] out;

~N O B~ WD

assign out = {datal[6:0],datal[7]};

1
¥
1 e

24LIYREIS T (REVRISER demo JEXH)
Module [FJEARH W

“timescale 1ns/ 1ps
“define UD #1

module water led(
input clk, //50Mhz
input rstn,

output [7:0]  led
)5

/1

//reg and wire

reg [25:0] led light cnt;
reg [ 7:0] led_status;

//  time counter
always @(posedge clk)
begin
24/77
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if(!rstn)
led light cnt <="UD ;
else if(led light cnt== )
led light cnt <="UD ;
else
led light cnt <="UD led light cnt + H
end

/I led status change
always @(posedge clk)
begin
if(!rstn)
led status <="UD H
else if(led light cnt== )
led status <="UD {led status[0:0],led_status[7]};
end

assign led = led_status;

endmodule

255K P IR
TAEENEE K m PR AR SR Led INMRSZEE— 30 ENIIDCHZPER, WnA
SEIG T water led 11 verilog SCAFRPWAT, &I ECUNT -

I/0 NAME', I/0 DIRECTION LOC BANK VCCIO TOSTANDARD
1 1ed[T] QUTEUT 17 BLNK4 iz.a LVCMOS33
3 ledrs]  oureoT 15 mmm 3.3 L'\J"CM{)SSS
3 led[5] OUTPUT 14 e 3.3 LVCMOS33
4 led[4] QUTEUT 13 BANK4 3.3 LVCMOS33
5 led[3] QUTEUT 12 BANKS 3.3 LVCMOS33
6  led[2] OUTEUT 11 BANKS 3.3 LVCMOS533
7 led[l] OUTEUT ‘10 BANHS 3.3 LVCMDS33
5 led[o] OUTEUT 9 BANKS i3.3 LVCMOS33
¢ ek mevr s BAN'K‘S 33 Ivcmosss
10 rstn  mevr sz Emmw2 3.3 IvoMos33

2.65CIG LR
8 A led MR IRME A, Ja— M8 S B R — AT R K, RRFIR, 1Bk
KA led HTRTE 8 A led 4T FIREHEE R —HE, MO ILSZIFR 2 KT .

25/77
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3FzHE
3.1 LR HK

PR 1288, 7E4% N B T I A MRS, S BUETZ S BOR T 424
AR A AR SE , 70D (128 1k, 705 PR 458 B N 5 I 0 SRR T B3I IR,
SGEUTRLEAT I AAE AL, O TRAT 7 B BN 1] (3 315 5 45
PR, BOSRIGRR 2 g s I L
32REE R

SR e Y B
3.33.3 LR

B R

B
g R S L)

AT JEEEII R1Z08 5~10ms, AESIBIHEE 20ms, AR 20ms it
AT N VA AT BB RSO T 2 s L 20ms B TRIEION 14 S 4 A\ (5
THHMTREE, MR % AR SR 115 S PR AR AL

Bt 1 A 18bit BihEss, HitEuR KM{E N: N=18" h3FFFF =18  d262143
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BRTFEUERS, TN t=N*T = N/f=262143/12M = 21.84525ms > 20ms;
Vi TSRS e RIS DU REAE LED AT4 It O VEAR TR, 75 B0 N AR
DLE FRREE G, AT A3 B 58 T B L

3.4 SEIGJRAG BT

BER TR s R BER B, RS R EER B R e e s BN (I
JRSEHL

<

=20ms

KEY_IN

KEY_DE
B_0UT

XA~ module BT FIE I —FiEL: parameter ; £ verilog H' parameter
SR BT E X, 4 parameter JE SAE module )45 1 H 2 AT BEAT B HAE
i, A&7 0EE S ARSI 1L

4. BEBRAT

4.13£% H 1

1T 8 R RCR, Al fiest U4t

2V B MR SN, $ R — R BORBOR, 7R 8 R R T EL
4.2 F R

1. SEE-F & 87 PGX-MINI 4K FF & HR ;

2. 1At KEYO~KEY7 %A\, LED #iti’y LED1~LED4.
4.35L5 R

SEHAEZR U R

27/77
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CLK
» LED[3:0]

Control

KEXIZO0L g >

1. TZ Bl s Ul LED KRR

2. T BB AR AR AR K A A AR

XA R GOR 2 MBI G SOy — A AR, I R B AR S TR
Ty BRI, TR B BRI TR E AL, BE AR, O AR
Bt

P T AR -

1 module name # (
2 PARAM ( PARAM SET) // PARAM R0 A5E B ) B4 11

PARAM_SET A = AE N 2

3 ) unint name( // module_name A4k module % ; unint_name A {k J5 #
TCAR

4 port ( signal )/ port NGB signal A4
RIS 5

5 )

4.3 IR R T e

B ANS T . GUTHREL N AL PRI GE 8 M, gt
2 0~7 3, FitHas RAtidss LD i,
WRIEFTORMAGE A Wel, %8 WmbESa: BITERE S
SERPI Y SER
<1>PA B B AT 5 O P
<>ttt s HHEUE D SCR gk T BRAT RS
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: KEY CTL
Keyl i
—» BIN_DEB — ——

4328 HE

432.1 JHEE®

WU P #cket, 7E4% T BT A HUMEL ), S EER T BURA T I e
FPREATE, EIRRE SREPE MBS, A RNGS, IHRE
BT HARBL AN FPIRAS, 2 SECCRISAT I PSR, SO HRA 7 B X
BRI B R ANE S 4 UERR T, MU SRR AR 2 AT B

4322 ERFEE

o (-
I : -
CE R & # 3

A JE B [R12) 08 5~10ms, A JG £#F30357E 20ms, Bl 20ms et A
TSR] N V3SR T B s KA 8] 2 FE I s EA 20ms (TR]EION 42 A5 5 it
17RER, ANITTRBETT 12 8 R B 2 5 S R4S 5 PRIE AL AL 5
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— 7
DTN . [
n>=1 n>=1
=l A& va %L

it 1 4> 20bit B)HEes, Hit 8 RME: N =20"hF4240 = 20°d1000000
R BUERS, THESA: = N*T = N/f = 1000000/50M = 20ms;
VE: 0TS sE AT ThAELE LED AT #5oh OB VEARVEAR, 78k
BN DL R AR TR I, TS 2 T E s 1 T B0
4323  SEWIFEAET

‘timescale /

“define UD #
module btn_deb#(
parameter BTN WIDTH = 5
parameter MS 20=
)
(
input clk,//5S0MHz
input [BTN_WIDTH-1:0] btn_in,

output reg [BTN_ WIDTH-1:0] btn_deb

);
/1
reg [19:0] time_cnt= H
always@(posedge clk)
begin
if(time_cnt==MS 20 - )
time cnt <="UD H
else
time cnt <= "UD time cnt + H
end
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always @(posedge clk)
begin
if(time_cnt ==MS 20 - )
btn_deb <= "UD btn_in;
end

endmodule

BER TR — s R AR B, KSR E BRI Bk 7E 58 3 s MR
(FJESEDL -

KEY_DE

XA~ module F&THH I —MiEik: parameter 5 {E verilog H' parameter
X H BT X, K parameter 5E X HAE module H42 17 & ] BEAT AL H AL 3,
36 77 G F o AL AL

4.3.3LED #Z#I| L Th

8 A RS g AL R A TR R D), LED (9 B RS e 8 a it A
AR . RYE F R AT AR M E R
NG T W, RATEAEERIE S R iS5 12bit f75% 1) LED

et
44LKIRIG T (GERIFISEE demo JFEIH)

4. 41T SRS

“timescale /
“define UD #
module key led rgb top(
input clk/* synthesis PAP. MARK DEBUG="true"
*/,//5S0MHz
input [7:0] key,

output [ 1:0] led rgb/* synthesis PAP. MARK DEBUG="true" */

31/77
TRYIN T /I IR B R R B A & www.meyesemi.com M{EA S : MINIEYEFPGA



http://www.myminieye.com

)5
wire [2:0] ctrl;

key ctl key ctl(

.clk ( clk ),//input clk,
key ( key ),/input key,
.ctrl ( ctrl )/output [1:0] ctrl
)
led rgb u led rgb(
<k ( clk ),/input clk,
ctrl  ( ctrl )y//input [1:0] ctrl,
Jed rgb  ( led rgb ) //output[11:0] led
)
endmodule
4.4 24 F SRR
“timescale /
“define UD #
module key ctl(
input clk,

input [7:0]  key,

output [3:0] ctrl

);

wire [7:0] btn_deb;
reg [7:0] btn_deb 1d;
reg [2:0] key push cnt=3'd0;
wire [7:0]  flag;
Il ZBEE T
generate
genvar i;
for (i=0 ; i<=7 ; i=it1) begin:key sig
btn_deb#(
.BTN_WIDTH (
BTN WIDTH = 4'd8
MS 20 ( )
32/77
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) U_btn_deb

(
.clk ( clk ),//input clk,
.btn_in ( keyli] ),//input [BTN_WIDTH-1:0] btn_in,
.btn_deb (  btn_debli] ) //output reg [BTN_WIDTH-1:0] btn_deb
)
always @(posedge clk)
begin
btn_deb_1d[i] <= "UD btn_debli];
end

assign flag[i] = ~btn_deb[i] & btn_deb_1dJ[i] ;

end
endgenerate
always @(posedge clk)
begin
if(|flag)
begin
if(key push cnt== )
key push_cnt <="UD 3
else
key push_cnt <="UD key push_cnt + 1
end
end

assign ctrl = key push_cnt;

endmodule

g5 MRS

“timescale /

“define UD #

module btn_deb#(
parameter BTN WIDTH = 5
parameter MS 20=

)

(

33/77
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input clk,//S0MHz

input [BTN_WIDTH-1:0] btn_in,

output reg [BTN_ WIDTH-1:0] btn_deb

);
/1
reg [19:0] time cnt= ;
always@(posedge clk)
begin
if(time_cnt==MS 20 - )
time cnt <= "UD H
else
time cnt <= "UD time cnt +
end
always @(posedge clk)
begin
if(time_cnt ==MS 20 - )
btn_deb <= "UD btn_in;
end
endmodule
4.4.3LED & HI R
“timescale /
“define UD #
module led rgb(
input clk,//S0MHz

input [2:0] ctrl,

output reg[l1:0] led rgb
);

//'led_rgb status change
always @(posedge clk)
begin
case(ctrl)
: /IR
led rgb<="UD
/G

34/77
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led rgb<="UD
//B

led rgb<="UD
//IRG

led rgb<="UD
//RB

led rgb<="UD
//GB

led rgb<="UD
//RGB

led rgb<="UD

default:led rgb<="UD
endcase
end

endmodule

4.5 PG

L FEGERE M, BN RO B (KEYO~KEY 7 30D, BTIRE
Pi—xk, Ja3t 8 FloRAS o] (A PR D)4 5
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S.HEESHTER

5.15E5%: H 1Y

EhA R 4 67 )\ BERD B R AR [F B 5
5.25L IR

4 DNERD A SR AR FIBCT, 1R KO Fil A2 M s — AN B, $5— T8
FH1, M0 F 9; e K1 RS MRS AN, — N 1, M
0 2| 9; ek K2 Il Miass =AM, &—THFm 1, o 3 9 %
B K3 il MRS, &— N8 1, Ao 9.
5.35L 5 R 3

B 2 — Pl SO, HIEAR IR R RS . iR 4 N
BN DO RS o RO Fa B R o - L B A A\ BB, )\ B b
BHILE 22— AN R RIC (AN INUR R R AR BT B
77 3 A PR SR 5 R [ A R o SR BRSO B 2 ks BT R ' W R B
A4 31— 2 B A L BH AR (COM) [ Bh 7 o 4 BH 50 A8 7 7 FH IS R KE 2 S A
COM #5545V, M3 —F BRI “ M MBI I, AR 2 Bt i
M B AR T, AR B AN S . SRR PR AT ROk
A AR R B 21— RS T P 2 5 B AR (COM) PRI ORI A% o H B3R 65 8 I8 P e 7 45 24
M COM 24 GND |, HE—F B ZRE W S R, AH R
FRA S MBI EPR, AN FBt AR

M) s

4 AL IERH M AR BE R I
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Liz L % DIg2 % DIG3 15) DIGA
5{.*##;*.?&.*c*.![*ﬁﬁ.*d’."’?.*:’";*?#.fﬁETT

LR

:l.t’ TTiuss
Bride: Bk 8 AR led T4, 41l a, b, ¢, d, e, f, g, dp;
H B (5 5 428 1) o B R A s
fride: frikH 4 24 8 ~Buik LED 4%, 737l H segl, seg2, seg3, segd;
HH e 305 5 42 1] 2 L HR BSOS A R
Bl R BATH R —AL A T2 11 B E R HSF, HMBE (1-5,
7, 10, 11D FEGHET; K 12 WK E S, HMAEHeE 6, 8, 9 K
LS
RS HR A i P
B N KRS B RSP 25— RR AR /N K S a-b-c-d-e-f-g-dp. A0SR EAD  2& JERA AR,
TR 1, MR K SER 2 e, R AR R SLBAR, AR K Sk 2 4

=N

JuLo

5t PGX-MINI 4K #6508 AR W B0 & 1 FH L IS, B T30S 5 0K
Z) 2N5401 JEHE, 2N5401 ARSI, eyt =7, Ak LED_BIT1~4 S\
EHCEI, AEE S ARG 24 LED BIT1 AKHSER, A4 NEESE, SN AL %
M4 5%, 24 LED_BIT2 NAKH TR, A3 M HF, X N AES 4 7, 24 LED_BIT3
RSP, A2 NS, NS R, 24 LED BIT4 A HCTR, Al
ST, R A B

HPOEESE

CAO

2 CEO

— a1 o] Lo

Az e cco

- B a3 (o) L

LED_BIT1 RE5 A AL fi = HL CEQ
LED_BITZ REG pnAL M g CFO
LED_BIT3 RBY @© GO
LED_BIT4 RER W g P i}

F]2481B5-1
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D Roxth 0~9, RIGWT, @il ABE B RNBEL R key I, TR
ANKT U, sel RN LB, Wi 4 DN RE RN FRE R, TR
dig 1) 4 2 ¥E 1 (HTHIE LSS5 2N5401 BE)#ER:, 2N5401 f A%
HLSPI, S i, R PN, AR S A0 7 EE S N g

BRI L5, Jodk A — A E) R AN B, Bl AT Llod i T
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N a W e 5 ol 1 T A7 N [ W V= N 73

NHEXS T I TRD 303 (g ) 2 AL — AN B 2% fE—IRE N3O, X 15~20Hz
S REUK, BIRMRINERE(lick), KT 75Hz RN 0, NARETE K. NIEE A
FERIBCTH 2 BT I I SR R 0% (CFF) o FERIS FOBRE T, SARIESE, H CFF

SR, XN SHz 5 5 B BUK, KT 25Hz INBRIEAH K. BB SIRE,
TECEATL IR 7 25 24Hz WAV B N KR X Pl 14 19 R DA 10 o0 B R 1
B SR R AR, KIS BAN LR 2%, T DR B — AN I )

TER B & TN BRI R, X T N BRI K e, A s ikay, 52 50hs
B LED T Bk moxd T BoF (ORI G BER ()D& ZER I, BMofiA 2
R, B —ANE M RGEAREE R AT, S0 R R ATTHURET % 10KHz.

ES IR

1. BN R SRR S5

2. HEEHE: SRR KT S5

3. HHHE R B

Seg top
DIV_CLK | —
CLK — ‘ ﬁ DIG[4:0]
ﬁ SMG[7:0]
KEY[4 —_—

5.4LIYRAD (SERYFSEE demo JEXXH)
5.4.1THER R

‘timescale /

‘define UD #

module top seq

(
input clk,//SOMHZ 20ns
input [3:0]button,
output reg [3:0]dig,
output reg [7:0]smg

)
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/*

TR
*/
wire [3:0]key;
btn_deb
#(
BT WIDTH(#'d4)
)
u_btn_deb
(
.clk(clk),
.btn_in(button),
.btn_out(key)
)
/*
4 MEBERTHE
*/

wire [3:0] keyO_cnt;
key cnt keyl

(
.clk(clk),
Kkey(key[0]),
key times(keyO cnt)
);

wire [3:0] keyl cnt;
key cnt key2

(
.clk(clk),
Kkey(key[1]),
key times(keyl cnt)
);

wire [3:0] key2 cnt;
key cnt key3

(
.clk(clk),
Kkey(key[2]),
key times(key2 cnt)
);

wire [3:0] key3 cnt;

key cnt key4
40/77
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clk(clk),

Kkey(key[3]),
key times(key3 cnt)

)5
/ k
IR
*/
wire clk 10khz;
div_clk div_clk
(
.clk (clk),
«clk_10khz (clk_10khz) /5244 0.01M
)5
/ k
L E BN
*/

reg [l:0]sel=0;
wire [3:0]dig0;
wire [7:0]smg0;

always @(posedge clk 10khz)
begin

sel <="UD sel+1'b1;
end

seq_control seq_control 0

(
sel(2'd3),
key(keyO cnt),
.dig(dig0),
.smg(smg0)

);

wire [3:0]digl;
wire [7:0]smgl;

seq_control seq_control 1

(
sel(2'd2),
key(keyl cnt),
.dig(digl),
.smg(smgl)

);

41/77
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wire [3:0]dig2;
wire [7:0]smg2;

seq_control seq control 2

(
sel(2'dl),
key(key2 cnt),
.dig(dig2),
.smg(smg2)

);

wire [3:0]dig3;
wire [7:0]smg3;

seq_control seq_control 3

(
sel(2'd0),
key(key3 cnt),
dig(dig3),
.smg(smg3)

);

always @(posedge clk 10khz)
begin
if(sel== )
dig <= "UD ~dig0;
else if(sel== )
dig <="UD ~digl;
else if(sel== )
dig <= "UD ~dig2;
else if(sel== )
dig <= "UD ~dig3;
end

always @(posedge clk 10khz)
begin
if(sel== )
smg <= "UD smg0;
else if(sel== )
smg <= "UD smgl;
else if(sel== )
42/77
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smg <= "UD smg2;
else if(sel== )
smg <= "UD smg3;
end

endmodule
5421 BH PR

‘timescale /
‘define UD #
module btn_deb #(

parameter BT WIDTH =

)
(

input
input

output reg [BT WIDTH-1:0]
);
reg [19:0] time cnt=

always @(posedge clk)
begin

time cnt <= "UD time cnt +

N 21ms
end

always @(posedge clk)
begin
if(time_cnt ==

end

endmodule

5.4. 31 8 THEURER

‘timescale /
‘define UD #
module key cnt

(
input clk,//50M,20ns

[BT WIDTH-1:

clk,//50M.20ns
] btn_in,

btn_out

3//20ms THI U3 A7 78 5

s /B F) 20'he £ A HA L

//4E R 20ms B — IR IZ BN ASH
btn_out <= "UD btn_in;

43 /77
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input rstn_key,
input key,
output reg [3:0]key times

);
reg key reg;
always @(posedge clk)
begin
key reg <="UD key;
end
always @(posedge clk )
begin
if(key reg&&~key&&key times==4'd9)

key times <="UD ;
else if(key reg&&~key)
key times <="UD key times + ;
end

endmodule

5.4.48F Bh o3 AR R

““timescale /
‘define UD #
module div_clk
(
input clk,//50M
output clk 10khz//0.01M
)5

reg [19:0]cnt;

always @(posedge clk)
begin
if(cnt == )
cnt<="UD H
else
cnt <= "UD cnt + Q
end

reg flag=1'b0;
always @(posedge clk)
begin

if(cnt == )
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IRDIT /N R B IR A A PR A 7] WWwWw.meyesemi.com WS AAS: MINIEYEFPGA



http://www.myminieye.com

flag<="UD I'bl;
else if(cnt == 20'd499 9)
flag <="UD 1'b03
end
assign clk 10khz = flag;

endmodule
5.4.5800 % B R

“timescale Ins / Ips

“define UD #1

module seq_control

(
input [1:0]sel,
input [3:0]key,
output reg [3:0]dig,
output reg [7:0]smg

);

J*
(BEESY TN

*/

always @(*)
begin
case(sel)
2'd0:dig =4'b0001;
2'd1:dig =4'b0010;
2'd2:dig =4'b0100;
2'd3:dig =4'b1000;
default:dig = 4'b0000;
endcase
end
IFERARESE, N0 AR, Bl s
always @(*)
begin
case(key)
4'd0:smg = 8'b
4'd1:smg = 8'b
4'd2:smg = 8'b
4'd3:smg = 8'b
4'd4:smg = 8'b
4'd5:smg = 8'b
4'd6:smg = 8'b
4'd7:smg = 8'b

00 00013//"0"
00 11113/"1"
01_0010;//"2"
00 01103//"3"
0_11003//"4"
0 01003//"5"
0_0000;//"6"
00 11113/"7"

= e o = @ @ = @
—_ = O
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:smg = ;//ugu

smg = /"9
default:smg = ;
endcase
end
endmodule
5.5 IMER

4 ANHRSE BoR A E T, kg KO e MR S — B0, % — T
L A0 E9; % K1 AEHI A MRS A ERSE, % ey 1, M
0 2 9; #fE K2 =l A MES =EE, % F85m 1, o 2] 9; %
B K3 A MDA, % ey 1, Ao # 9,
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6./7 5 I 4%

6.15L5 H i
EESAE 5, e S E SR E A, Bkl “ 110172 S 5e01”
6.25C I ER

1. $RASFHFE SW3-SWO {EAFFIE SN ;

2. KEYI1-KEYO 1EN%HER ST, KBY # FJEx M) LED 4T 25%
A2, FoRXRALN 1, FHE—FRK, FoRMRALA 0

3. K3 HF BRI U6 R SIAG I 25 A s, 1% T KEY3, FRaaAil,
UEI) LED3 Mol rist, Rom4uPiREs, FH%— FEml, LED3 K 4
J5 58 o R R P 9 I B AR AR RO L
6.35L46 )R 3

SW3~SWO PR Al 541 ;

LED1~LEDO JH5E 7515

Kt BN 45 8 LED[1:017F SW[3:0]17 H B 5L

6.4SCIYRAL (SERIFILEE demo JEXXH)

6.4.1 5 RiFkit

MG H )0 b S 6 ) SE L R B = Th e f k.
1. %5 LED i
AR E A, i KEY[ 1012645 € 7 5UME ; KEY3 $Hl2 Skl 4
i LED SR E7R K ARAHREFP A1, (Rl s 58 Fe 91 5 R s e 15 5 1% i an o
DR
2. JPHIRT OB
ARSI SR FR AEAF A P 1], e etz B 42 il A e 32 5K )y 7 e 1) 5 e
FEREAS 54 SRR 7 71 AT P A PRI 4 S % Hh 45 B80S A B R BB kAT 2
zZN
3. HrhdE s AR
B B ) B AR 2R et 45 R B ok, TS EIE By 75 500
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Xt AR 8] (RE 2 N R AE A -

CLK Seq_det_top
Key_in_led[1:0].
Key[1:0] key_det_led
Key_det -
smg[7:0]
bm [30] _*
ﬁ dig[3:0]
-

6.42TNEER (FHEEBREE) it

“timescale 1ns/ 1ps

“define UD #]
module top_seq det
(
input clk, // input clock 50M
input key det, // KEY 3input control detected enable

input [1:0] key in,

input [3:0] bm,

output key det led, //display the detecte status

output [1:0]

output reg [3:0] dig,

output reg [7:0] smg
);

// KEY[1:0] input control detected sequence
// DIP Switch[3:0] input used to detecting

key in_led, // display the detected sequence
// output Digital tube Bit selection
// output Digital tube segment selection

/*
B SRS R ID
*/
wire [1:0]seq_data;
key control key control
(
.clk ( clk ),
key det ( key det )
key in ( key in )
key det led ( key det led )
key in led ( key in led[!:0] ),
.seq_data ( seq data )
)
48177
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/*

Rl
*/
wire [3:0]data;
seq_det seq_det (
.clk ( clk )7
key det led  ( key det led),/f PR SARE
key in led ( seq data )/ e Ran il 7 %)
bm ( bm WL WG]
.data ( data )
);
/*
I A
*/
wire clk 1khz;
div_clk div_clk(
.clk ( clk )
.clk_1khz ( clk _lkhz )
);
/*
B B
*/

reg [l:0]sel=0;
wire [3:0]dig0;
wire [7:0]smg0;

always @(posedge clk 1khz)
begin
sel <="UD sel+1'b1;
end
// Digital Tube 0 output
seq_control seq_control 0(
.sel(sel),
key(data),
.dig(dig0),
.smg(smg0)
)
// Digital Tube 1 output
wire [3:0]digl;
wire [7:0]smgl;
seq_control seq_control 1

(
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GRIITE /NI B IR B A PR A F

.sel(sel),

key(4'd0),
.dig(digl),
.smg(smgl)

);

// Digital Tube 2 output

wire [3:0]dig2;
wire [7:0]smg2;
seq_control seq control 2

(
.sel(sel),
Kkey(4'd0),
dig(dig2),
.smg(smg2)
);

wire [3:0]dig3;
wire [7:0]smg3; // Digital Tube 3 output
seq_control seq_control 3

(
.sel(sel),
Kkey(4'd0),
dig(dig3),
.smg(smg3)
);

// display by Digital Tube
always @(posedge clk 1khz)
begin
if(sel== )
dig <= "UD ~dig0;
else if(sel== )
dig <="UD ~digl;
else if(sel== )
dig <= "UD ~dig2;
else if(sel== )
dig <= "UD ~dig3;
end

always @(posedge clk 1khz)
begin
if(sel== )
smg <= "UD smg0;
else if(sel== )
smg <= "UD smgl;
else if(sel== )
50/77
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smg <= "UD smg2;
else if(sel== )
smg <= "UD smg3;
end

endmodule

6.4.31%48 LED %41k

“timescale /
“define UD #
module key control
(
input clk, // input clock
input key det, // KEY 4 input
input [1:0] key in, // KEY[2:0] input
output reg key det led, //LED3 control sigal
output reg [1:0] key in led,// LED[1:0] control signal
output reg [1:0] seq_data  // Sequence to be detected

);

N/==15 B =}

wire [1:0] key_out;

wire key det out;
btn_deb#(
BTN WIDTH ( ) , //parameter
BTN _WIDTH = 4'd8
MS 20 ( )
) btn_deb_key
(
.clk ( clk ),//input
clk,
.btn_in ( key in ),//input [BTN_ WIDTH-1:0]
btn_in,
.btn_deb (  key out ) //output reg
[BTN_WIDTH-1:0]btn_deb
);
btn_deb#(
BTN WIDTH ( ) , //parameter

BTN WIDTH = 4'd8
51/77
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clk,

MS 20 (
) btn_deb_det

(
.clk ( clk

.btn_in (  key det

[BTN WIDTH-1:0] btn_in,

.btn_deb (  key det out

[BTN_WIDTH-1:0]btn_deb

);

reg [1:0]key out reg;
reg key det out reg;

always @(posedge clk)

begin
key out reg <="UD key out;
key det out reg<="UD key det out;
key det led <="UD key 8 flag;

end

reg key 8 flag= ;
always @(posedge clk)
begin

if(lkey det out && key det out reg)
key 8 flag<="UD ~key 8 flag;
else
key 8 flag<="UD key 8 flag;
end

reg [1:0]key flag= ;
always @(posedge clk)
begin

if(~(~key_det_led || key_8_flag)) /Kl 45

key flag|0] <="UD ;
else if('key out[0] && key out reg[0])
key flag[0] <= "UD ~key flag[0];
else
key flag[0] <="UD key_flag[0];
end

always @(posedge clk)
begin
52177
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if(~(~key det led || key 8 flag))/fillZ5 o, F¢41 4 fr

key flag[!] <="UD ;

else if('key out|!] && key out reg[!])

key flag[!] <= "UD ~key flag|[!];
else
key flag[!] <="UD key flag[!];
end

always @(posedge clk)
begin

key in led <="UD key flag;
end

//seq_data
always @(posedge clk)
begin
if(key 8 flag)
seq_data <="UD key in led;

end

endmodule

HRHEE

“timescale /

“define UD #

module btn_deb#(
parameter BTN WIDTH = 5
parameter MS 20=

)

(
input clk,
input [BTN_WIDTH-1:0] btn_in,
output reg [BTN_ WIDTH-1:0] btn_deb

);

/1

reg [19:0] time_cnt= ;
always@(posedge clk)
begin
if(time_cnt==MS 20 - )
time cnt <= ;
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else

time_cnt <= time_cnt + ;
end
always @(posedge clk)
begin

if(time_cnt ==MS 20 - )
btn_deb <= btn_in;

end
endmodule
6.4.4/F FI Ry I ¥ 1

‘timescale /
‘define UD #
module seq_det

(

);

input clk,

input key_det led,/f PR b5id
input [1:0] key in_led,/fsfa il 771
input [3:0] bm,//#i N\ JF 5]

output reg [3:0] data

// 4bit data detecte 2 bit sequence, we need compare three numbers
reg [2:0]flag=0;
reg det_en=0;

reg key det led 1d=0;
always @(posedge clk)
begin
key det led 1d <="UD key det led;
end

always @(posedge clk)
begin
if(~key det led 1d && key det led) /42 8 b & 5 A4 3E N
det en <="UD H
end

always @(posedge clk)
54/77
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begin
if(key det led && det _en)
begin
flag[0] <= "UD (bm[3:2]==key_in_led);
flag[1] <="UD (bm|[2:1]==key_in_led);
flag[”] <= "UD (bm[!:0]==key_in_led);
end
end

always @(posedge clk)
begin
if(~key det led && key det led 1dy/f& 45 o 45 1145 5
data <= "UD flag[?] + flag[ ] + flag[0];
end

endmodule
6.5LRIMAR
A D YR
1. 3% NEfhies KEY3, SEARMPRA;
2. VHEEENTA, HEERIES ORI AE (SW[3: 0] ;
3. UREEHE T, @ Rl 0O LED k& (LED[1:0]) ;
4. Rl KEY3, BN, EEHRLE DRGSR, Bk
FTRTTH = AP I8
S I R 25«
24 SW[3:0]=4’b1010;LED[1:0]=2"b01 i}, % F Key3 & #hd & B 1,
2 SW[3:0]=4’b1010;LED[1:0]=2"b10 i}, %~ Key3 J& &% E SR ¥ 2;
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7. B
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KEY1-KEYO fERNZMAmA, @t — T 85m 1, HrifidE SBor,
FAE 0, 1, 2, 3 HPIEIR,

KEY2 TENMIAIEE, % T KEY2, MRS E R L, i
W E7R 8888, HAENIEN 7777. #% F KEY3 &%, & FE L &or 0000,
AJ DL T D
7.35R 5 R

JEHE b SR —ANE AR AR IR AL, EHT— A SER B AT L
S A

JEHURE L RAL B8 AR 08, BRSO o 2bit, — N N B A
B 2bit BIR] s XFEE S5 AR S SEI H AN LB S, — MR LG, —A
B
7.45LIRAS (SERYRFSEE demo JEXXH)

AR 7 SR BATHTR Z4 T =AF .

OB Hil R

1. X 4 AN NG 5 B0 Bk 2R

2. KEY3 fil KEY2 HUF B354

3. KEY[1: OJLL FREMRARTE % H N EDD, BB 1 (0~3 fEH,
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2bit B A])
@D BoRE;
BRRESE PR
H A NIRES

I FHEBACRE: 2. KEY3 FRRERARSEA TR 3. %nf

IR 2 RN E
IR IR
1. KEY2 FEEH

i AN 5

2. WoNEMIGUESE R, AN TN 8888, HRNIEIR 7777;
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KEY2 i il A A
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7.4.1THEEH
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TR iR =AM 2 (8] 5 22 0

A\ 5] m"ﬁéﬁﬁm
NS S N
5 | N5 | #R
clk 1 N | AN B, S NB BN SOMHZ
key 2 WA | BAERAGS, KO~KI1 A
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SW 4 AN | BEEERMAGS, SWO0-3HA
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Module & iHu1 T :

‘timescale /
“define UD #
module lock top(
input
input [1:0]
input
input
input [3:0]

output [7:0]
output [3:0]
);

wire
wire
wire [3:0]
wire

key ctl key ctl(
.clk
key
.enter
.nit

.enter_trig
Jnit_trig
.ctrl

);

compare compare(

.clk

SW

.ctrl
.enter_trig
.com_result

);

clk,
key,
enter,
1nit,
SW,

smg,
dig

enter_trig;
init_trig;
ctrl;
com_result;

( clk ),//input
( key ),//input
( enter ),//input
( 1init ),//input

( enter trig ),//output

( init_trig ),//output
( ctrl ) //output
( clk ),//input
( sw ),//input [3:0]
( ctrl ),//input [3:0]

( enter trig ),//input
( com _result ) //output

seq_display seq_display(

.clk

clk,
.enter_trig
Jnit_trig

RN NIRBE IRBHA R A 7]

( clk

( enter trig ),//input
( init_trig ),//input

58777
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clk,
[1:0] key,
enter,
init,
enter trig,

init_trig,
[3:0] ctrl

clk,

SW,
ctrl,
enter trig,
com_result

),//input

enter trig,
init_trig,
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.com_result

com_result,
.ctrl
ctrl,
.smg
dig
)
endmodule
742 R
‘timescale /
“define UD #
module key ctl(
input
input [1:
input
input
output
output
output [3:
)

wire [3:0] btn_deb;

/] FEERE
btn_deb#(

BTN WIDTH (

BTN WIDTH = 4'd8

MS 20
) btn_deb_key
(
.clk
clk,
.btn_in
btn_in,
.btn_deb

( com_result ),//input
( ctrl ),//input [3:0]
( smg ),//outputreg [7:0] smg,
( dig ) /loutput reg  [3:0] dig
clk,
1 key,
enter,
1nit,
enter_trig,
init_trig,
] ctrl
) , //parameter
( )
( clk ),//input

( {enter,init,key}

(  btn_deb

[BTN_ WIDTH-1:0]btn_deb

);

RN NIRBE IRBHA R A 7]

597177
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reg [1:0] keyl push cnt=2'd0;
reg [1:0] key2 push cnt=2'd0;

reg btnl _deb 1d,btn2 deb 1d;
reg enter_deb 1d,init deb 1d;

assign enter_trig = ~btn_deb[3] & enter deb 1d;
assign init_trig = ~btn_deb[?] & init_deb 1d;

always @(posedge clk)

begin
btnl deb 1d <='UD btn deb|[0];
btn2 deb 1d <='UD btn deb[!];
init deb 1d <="UD btn_deb[?];
enter_deb 1d <="UD btn_deb[3];

end

always @(posedge clk)
begin
if(~btn_deb[?] & init_deb 1d)
keyl push cnt <="UD ;
else if(~btn_deb[0] & btnl deb 1d)
begin
keyl push cnt <="UD keyl push cnt+ ;
end
end

always @(posedge clk)
begin
if(~btn_deb[?] & init_deb 1d)
key2 push_cnt <="UD ;
else if(~btn_deb[!] & btn2 deb 1d)
begin
key2 push _cnt <="UD key2 push cnt + ;
end
end

assign ctrl = {key2 push cnt,keyl push cnt};

endmodule
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7.4. 31 HE PR

‘timescale /

“define UD #
module btn_deb#(
parameter BTN WIDTH = 5
parameter MS 20=
)
(
input clk,//S0MHz
input [BTN_WIDTH-1:0] btn_in,

);

output reg [BTN_ WIDTH-1:0] btn_deb

/1

reg [19:0] time_cnt= ;
always@(posedge clk)
begin
if(time_cnt==MS 20 - )
time cnt <= ;
else
time cnt <= time _cnt + ;
end

always @(posedge clk)
begin
if(time_cnt==MS 20 - )
btn_deb <= btn_in;
end

endmodule

7.4.4%F ELARER BT

‘timescale /
‘define UD #
module compare(

input clk,
input [3:0] sw,

input [3:0] ctrl,

input enter_trig,
output com_result

61/77
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)5

/1
/VBAF 4 IR B N S R 5
reg [3:0] ctrl_1d;
always @(posedge clk)
begin
if(enter_trig)
ctrl_1d <="UD ctrl;
end
assign com_result = (ctrl_1d == sw);
endmodule
7.4.5 8RR

SRR T 5 B S A s PR e A A AR U X b 2R
B AR VI enter_trig 5 init_trig AAEN
XA P s 5 | R R Ll A R A T

7.5EKIR
BAIF 5 B
1. RENT S, B SER IS (SW[3: 0] ;
2. AEEMEE A, WAl S KEY1~KEYO V4 N 200, Hhg e seat
BRI
3. W NRfildZEE KEY2, flREATEM L, B AR B Ho g R
4. IR KEY3, #EANERRATIDRE, ST =A%,
UG IR
24 SW[3:0]1=8’b1010; L4 N D IR I Eo 0022 B, 4 F Key2 JGHULE &
NET 8888 A B RLIRA I R AR 0022 B, 2T Key2 G4 & R4
T 7777; ¥R Key3 JG EHTAEEERD, 3 N N ERRE
2 SW[3:0]=8"b1100; 4 N Z AR B 27~ 0030 B, 3%~ Key2 Ja % &
T 8888 M AT DRI HRAZ 0030 I, %7K Key2 Ja#hs & B %
F7777; 1% F Key3 JG EHT R, 3 NN EIRE
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8.2 74t

8.13L%: H iy
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B o /NI S35, B8R LED NARFRIR.
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K2 F T frye
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N R B S0 SR 437 T 45 8 5 B R A TS e e B 2 A DR A
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)5 2 O o S I
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PR T RS T 3 — 8, TR A T E W 1S BIET; @b i R ek
RrEls PRI HIA PUAL T B,

LED 4725 K — 80N 1, 22K — A 1 18,24
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N N SEARIECE] O B, BB 4 B VGH R, T T —
g o N
! AL BT 05
o 1 NEF=60 43kl 4RIy 59, 3 ELAD B4 MV
g
Rrif, R PRI 1 A OB B 0
- SR 24 NI, 4R T 2 B, i
e i REABHSCE] 9 B, 43 B BV, RO 14
. SRR T 2 i, RN R 3 B
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2+ UFISARHEDAE: I XS A2 B ] A A S B I SRR, R
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(LD NRVACE JINPUY
IR P R i QYRR BT, B E ST NSR: QAR
AL
BT RS T IRAT TR T H 3 N 4
1. A A
2. B E WoREER]

I b U I 5 B g SR

8.4SLIYRAL (SERYFHSEE demo JEXXH)

8.4.1THZ &1t
WMANRHE SRR
(=857 fr%E | F7lA] ik
ARERE NI A, #EH PGX-MINI 4K AR %1 A\
clk 1 AN
%~ 50MHz
key 3 LTI IR HES TN (R fild s
led 1 fi IR AP Bk sh s (LED AT INKR—, N 1S)
smg 8 g HA i Bk i
dig 4 fir O o 1
“timescale 1ns/ 1ps
‘define UD #1
module top_watch
(
input clk,
input [2:0]key,
64 /77
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output led,
output reg [3:0]dig,
output reg [7:0]smg

);
parameter CLK FRE =26'd50 000 000;
/ %
BS54
*/
reg [4:0] rstn_cnt=0;
always @(posedge clk)
begin
if(rstn_cnt==5'h11)
rstn_cnt <= "UD rstn_cnt;
else
rstn_cnt <= "UD rstn_cnt+ ['b1;
end
wire rstn;
assign rstn = rstn_cnt[4];
/ %
K I B 7 A AT A
*/
wire [3:0] hour h o,hour 1 o,minutes h o,minutes 1 o;
wire [2:0] state flag;
watch _data gen #(
.CLK FRE (CLK_FRE )
)u watch data gen
(
.clk (clk ), //input clk,
Istn (rstn ), //input rstn,
key (key ), //input [2:0]key,
hour h o (hour h o ), //output reg [3:0]hour h o,
hour 1 o (hour 1 o ), //output reg [3:0]hour 1 o,
.minutes_h o(minutes h o), //output reg [3:0]minutes h o,
.minutes 1 o(minutes 1 o), //output reg [3:0]minutes | o,
.second_led (led ), //output reg second _led,
.state flag (state flag) //outputreg [2:0]state flag
);
/ %
I 7 J
*/
wire clk 10khz;
div_clk #(
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.CLK FRE (CLK FRE )

) div _clk
(
.clk (clk),
.clk_10khz (clk _10khz)
)
/*

Y& o

*/
reg [l:0]sel=0;

wire [3:0]dig0;

wire [7:0]smg0;

always @(posedge clk 10khz)
begin

sel <="UD sel+1'b1;
end

seq_control seq control 0

(
.clk(clk),
.sec_en(led),
.control dig(state flag),
sel(2'd0),
key(minutes_1 o),
.dig(dig0),
.smg(smg0)

);

wire [3:0]digl;
wire [7:0]smgl;

seq_control seq_control 1

(
clk(clk),

.sec_en(led),
.control dig(state flag),

sel(2'dl),
key(minutes_h o),

.dig(digl),
.smg(smgl)

);

wire [3:0]dig2;
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wire [7:0]smg2;

seq_control seq control 2

(
.clk(clk),
.sec_en(led),
.control dig(state flag),
sel(2'd2),
key(hour 1 o),
.dig(dig2),
.smg(smg2)

);

wire [3:0]dig3;
wire [7:0]smg3;

seq_control seq_control 3

(
.clk(clk),
.sec_en(led),
.control dig(state flag),
sel(2'd3),
key(hour h o),
dig(dig3),
.smg(smg3)

);

always @(posedge clk 10khz)

begin
if(sel== )
dig <= "UD ~dig0;
else if(sel== )
dig <= "UD ~digl;
else if(sel== )
dig <= "UD ~dig2;
else if(sel== )
dig <= "UD ~dig3;
end

always @(posedge clk 10khz)
begin
if(sel== )
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8.4.2

smg <= "UD smg0;
else if(sel== )

smg <= "UD smgl;
else if(sel== )

smg <= "UD smg2;
else if(sel== )

smg <= "UD smg3;

end

endmodule
Bt = A S h SRR T

FESEAEH R A RSB AT T R A EZE TR AL T S
CIPAC TR ERER IS

B55 (DA A ik

" 1 HA AhEls NI Ad, 45 PGX-MINI 4K #7 K #i A\
i 8P4 50MHz

rstn 1 PN ST BG5S,

key 3 N IR HE S A Rz s

hour h o |4 fi IR AT

hour 1 o 4 fi HH, I BRI AT T4k

minutes h o | 4 it PaRci =Y A A

minutes 1 o | 4 fi AN (S A

second led |1 fiiy I R e kSN Eox (LED 4T IR —K, N 1S)

state_flag 3 fi b8 Bk th

Module it IS ST (582 module & F IR L) -

“timescale /

“define UD #

module watch data gen #(
parameter CLK FRE =

)
(
input clk,
input rstn,
input [2:0]key,
output reg [3:0]lhour h o,
68/77
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output reg [3:0]hour 1 o,
output reg [3:0]minutes_h o,
output reg [3:0]minutes 1 o,
output reg second led,
output reg [2:0]state flag

);
/*
TR AR
*/
// 1s=20ns * 50_000_000;
reg [25:0]second_cnt;
always @(posedge clk)
begin
if(second cnt==CLK_ FRE-1'b1)
second cnt <="UD ;
else
second cnt <= "UD second cnt + H
end
AN 1s INBR—IK
always @(posedge clk)
begin
if(!rstn)
second led <="UD ;
if(second cnt==(CLK FRE>>1)-1'b1)
second led <="UD ;
else if(second cnt==CLK FRE-1'b1)
second led <="UD ;
end
reg [3:0]minutes h;
reg [3:0]minutes_l;
reg [3:0]hour h;
reg [2:0]hour I;
reg [3:0]minutes 1 fix=0;
reg [3:0]minutes h fix=0;
reg [3:0]hour 1 fix=0;
reg [3:0]hour_h_fix=0;
/*
AL B A
*/
wire [2:0]key out;
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btn_deb #(
BT WIDTH(4'd3),
.CLK_FRE (CLK_FRE)

)

u_btn_deb

(
.clk (clk),
.btn_in (key),
.btn_out(key out)

);

/ %

//key[0] -> k1 ;TR HEFRIC

key cnt=3'd0 AT 1EH BoR;

key cnt=3'dl AT/ 8RR HE;
key_cnt=3'd2 F T4 A s
key cnt=3'd3 A T I e R AL HE
key_cnt = 3'd4 F T I B s A RS

*/
reg [2:0]key out reg=3'd0;
always @(posedge clk)
begin
key out reg <="UD key out;
end
reg [2:0]key cnt=3'd0;
always @(posedge clk)
begin
if(key cnt==3'd4 && (lkey out[(] && key out reg[0]))
key cnt <="UD 3'd0;
else if('key out[0] && key out reg[0])
key cnt <="UD key cnt+ 1'b1;
end
/*
key[1] FT"+"; key[2] FH"-"
*/
always @(posedge clk)
begin

if(key_cnt==3'd0)//FHE T 73 B AR A 4 HAE TR 37— 2L
minutes | fix <= "UD minutes_l;
else if(key out]!] && key out reg[]l] && key cnt==3'dl &&
minutes_1_fix == 4'd9)//24 4L T 73 PR ADIRAS I, #2 "+ e, H IR E 04
NI, PR RIREE, NMIRAEERER 0
minutes_| fix <="UD 4'd0;/"+"
else if(key out]?] && key out reg[?] && key cnt==3'dl &&
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TRYIT /NIREG AR R BR A = WWWw.meyesemi.com WS A M5 : MINIEYEFPGA



http://www.myminieye.com

minutes_1_fix == 4'd0)// 4t T/ B HERAS IS, 12 T "1zt B R E O &
OB, PR TR, MIRHEEAN 9

minutes | fix <="UD /M-

else if('key out[!] && key out reg[l] && key cnt==3'd1)// 24 4T 4 B
IR HEIRZS I, 42 T+ 4 B BB 15
minutes_| fix <= "UD minutes 1 fix + /1" "
else if('key out[?] && key out reg[?] && key cnt==3'd1)// 24 4k F 4 B
IR HEIRZS IS, 4% -4 B A HE BB IR 1+
minutes | fix <= "UD minutes 1 fix - s /M
end
always @(posedge clk)
begin

if(key_cnt!=3'd2)/F i AT Ecdf A A5 O/ Fr— 2
minutes_h_fix <= "UD minutes_h;
else if(key out[!] && key out reg[l] && key cnt== &&
minutes_h_fix == 4'd5)// 44 TR HERASEE, 3% 7"+ e, Hb REE TSN 5
I, R T e, WRHEEAE N 0

minutes_h_fix <="UD /1M

else if(key out[?] && key out reg[?] && key cnt== &&
minutes_h_fix == 4'd0)//Z4 4L T 7 oA HIRGS I, #% T -, Hb i i 24

0By, FiE TR, WREEAE RS
minutes_h_fix <="UD /M-
else if('key out[!] && key out reg|[!] && key cnt==3'd2)// 24 kb T % ifE
RAES, #F "+ R 1 T+ R R HEEUE N 1

minutes_h_fix <= "UD minutes_h_fix + /1"

else if('key out[2] && key out reg[?] && key cnt==3'd2)// 24 kb T 1% ifE
RIS, $% - " KA 1
minutes_h_fix <= "UD minutes_h_fix - s//"-"
end
always @(posedge clk)
begin

if(key_cnt!=3'd3 )//BHEFTEAERAE N 0
hour 1 fix <="UD H
else if('key out[]!] && key out reg[l] && key cnt== &&
hour h o != && hour 1 fix==4'd9)//2 At TRAEIRASIF, 4% T+ "4, H ki
NEFRITEALA RN 2 HGHEE CEN 9 I, FRIE gt NIRHEEER 0
hour 1 fix <="UD H/AR
else if('key out[!] && key out reg[!] && key cnt== && hour h o
==4'd2 && hour__fix==4'd3)// 41 TRUEIRASHT, 3% "+ Fee, H UL /N (1) 5
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fiy2 BEHEE A8 3 0, FRg s, NMIRHEEZY 0
hour 1 fix <= "UD 4'd03//"+"
else if(key out]?] && key out reg[?] && key cnt==3'd3 &&
hour h o !=4'd2 && hour_1_fix==4'd0)// 244t TR AEIRASH, 2 - ke, H bR
/NEFRIEALAN G 2 B, BEHEAION 0, FidR Rk, NIRHE(E AR 4,9
hour 1 fix <="UD 4'd9;//"-"
else if('key out[?] && key out reg[?] && key cnt==3'd3 && hour h o
==4'd2 && hour 1 fix==4'd0)// 44 FRUEIRASES, 3% F - b, H LIS /N () s
Ry 2 i, KBSHERZIN 0, PR s, NIRHE(EAZ Y 3
hour 1 fix <="UD 4'd33//"-"
else if('key out[!] && key out reg|[!] && key cnt==3'd3)// 24 kb T % ifE
RS, 2+ 1 T e R HERUE N 1
hour 1 fix <="UD hour 1 fix+ I'bl;/"+"
else if('key out[2] && key out reg[?] && key cnt==3'd3)// 24 kb T 1% ifE
RIS, %"= " RHEHUE R 1
hour 1 fix <="UD hour 1 fix- 1'bl;
end

always @(posedge clk)
begin
if(key_cnt!=3'd4)/H 18 AT 4 A0 H B PR ¥F —EX
hour h_fix <="UD hour _h;
else if('key out[!] && key out reg|[!] && key cnt==3'd4 && hour h fix
== 4'd2)// 4L TRAEIRSET, 2 T "+, HUu /N s A0y 2, TR,
MR HEE ALY 0
hour h_fix <="UD 4'd0;//"+"
else if('key out[?] && key out reg|?] && key cnt==3'd4 && hour h fix
== 4'd0)//H b T RARA S, 2 T "-"1 e, HAL /NSRS A 0, 4% T 174,
MR HE(E ARy 2
hour_h_fix <="UD 4'd23//"-"
else if(!key out[!] && key out reg[!] && key cnt==3'd4 )//24 kb fE
RS, $2 R+ 1 T e R HERUE N 1
hour h_fix <="UD hour h fix+ I'b1;//"+"
else if('key out[2] && key out reg[?] && key cnt==3'd4)// 24 kb T 1% ifE
RIS, 3R KA 1
hour h fix <="UD hour h fix- I'bls/"-"
end
/*

Fhop g A [AME

*/

I8N 60 X (0~59) A 1 73%h
reg [5:0]second flag=0;

always @(posedge clk)
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begin
if(second cnt==CLK_ FRE- && second flag== )
second flag <="UD ;
else if(second cnt==CLK FRE-1'b1)
second flag <="UD second flag + H
end
/*

Zas = hags R Sl CTE =1

*/

//minutes_| gen
always @(posedge clk)
begin
if(trstn)//HIEE1E N O
minutes_| <="UD H
else if(key cnt==3'd1)/fHERT, - BMAL N ESHEE
minutes_| <= "UD minutes_| fix;
else if(second cnt==CLK FRE- && second flag== &&
minutes 1==4'd9)//9 73 59 #pr=AE#AL, MRALIRAE A 0
minutes_| <="UD H
else if(second cnt==CLK_FRE- && second flag== )//60 Fb ;= A
o3 AR AL BEAL
minutes_| <="UD minutes |1 +1'b1;
end
//minutes_h gen
always @(posedge clk)
begin
if(!rstn)
minutes_h <="UD H
else if(key cnt==3'd2)
minutes_h <= "UD minutes h_fix;
else if(second cnt==CLK FRE- && second flag== &&
minutes_h== && minutes 1==4'd9)//24°~ 59 43 59 ¥ HIE; = A gz, 4%l
i LR AE Y 0
minutes_h <="UD H
else if(second cnt==CLK FRE- && second flag== &&
minutes_1==4'd9 )//9 43 59 FP I 7= AL B4 5
minutes_h <= "UD minutes h+1'b1;
end
/*

/NI R A R TR

*/
always @(posedge clk)
begin
if(!rstn)
73177
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hour 1<="UD H

else if(key cnt==3'd3)
hour 1<="UD hour 1 fix;
else if(hour h!= && hour |== && second cnt==CLK FRE-
&& second flag== && minutes_h==4'd5 && minutes 1==4'd9 )//9:59:59 ol &

19:59:59, ~—# hour 14 0;
hour 1<="UD H

else if(hour h== && hour == & & second cnt==CLK FRE-
&& second flag== && minutes h== &&
minutes_1==4'd9 )//23:59:59;hour 14 0;
hour 1<="UD H
else if(second cnt==CLK FRE- &&  minutes h== &&
minutes == & & second flag== )//XX:59:59;hour 111 1;
hour 1<="UD hour 1+1'bl;
end
always @(posedge clk)
begin
if(!rstn)
hour h <="UD ;
else if(key cnt==3'd4)
hour h <="UD hour h_fix;
else if(hour h== && hour == & & second cnt==CLK FRE-
&& minutes h==4'd5 && minutes 1==4'd9 && second flag== )/ 24 B 6] 2]

N: 23:59:59 hour h N0
hour_h <="UD ;

else if(hour 1== && second cnt==CLK FRE- &&
minutes h==4'd5 && minutes 1==4'd9 && second flag== )/ 4 T8) ZI 5N

09:59:59 or 19:59:59,hour h il 1
hour h <="UD hour h+ .
end

/*

output

*/

/*

//key[0] -> k1 ;TR UHEFRIC

key cnt=3'd0 AT 1EH BoR;

key cnt=3'dl F T BRI HE;
key_cnt=3'd2 F T4 A s
key cnt=3'd3 A T I e IR AL HE
key_cnt = 3'd4 F T I B s AR o

*/

always @(posedge clk)
74777
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begin
minutes | o <="UD minutes_I;

end
always @(posedge clk)
begin
minutes_h o <="UD minutes_h;
end
always @(posedge clk)
begin
hour 1 o <="UD hour I;
end
always @(posedge clk)
begin
hour h o <="UD hour_h;
end
always @(posedge clk)
begin
state_flag <= "UD key_cnt;
end
endmodule
8.4.30F B o3 SR

“timescale /
“define UD #
module div_clk #(
parameter CLK FRE =

)
(

input clk,

output clk 10khz
);

//times =20ns*5000=100us=10khz;
parameter CLK DIV 100US = CLK_FRE/ 5
reg [15:0]cnt;

always @(posedge clk)
begin
if(cnt == CLK_DIV_100US - )
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cnt<="UD H
else
cnt <= "UD cnt + Q

end
reg flag=1'b0;
always @(posedge clk)
begin
if(cnt == (CLK_DIV_100US>>1) - )
flag <="UD ;
else if(cnt == CLK_DIV_100US - )
flag <="UD ;
end
assign clk 10khz = flag;
endmodule
8.4.4%F0 & BN T

B SR AR A R — AN S0 75 E I — A ThAE: A AR 2U 4D
RS 7R B AT ISR, S gl N —> 1S IEIME 5, ££ 1S AN 0.5s 1E
TR, 0.5s AN RS EUD A MR TAR A 75 2 51 N 42 5 42 Wl A H 1
dig_ctl {55 (AT AL ;

DR A ] R RS T G

always @(*)
begin
case(control_dig)

/IR BN

case(sel)
dig = ;
dig = ;
dig = ;
dig = ;

default:dig = s

endcase

o/ b R DR T

case(sel)
:begin if(sec_en) dig = selse dig = ; end
dig = ;
dig = ;
dig = ;

default:dig = s

endcase

o/ /S PR AL AR T
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case(sel)

dig = ;
:begin if(sec_en) dig = selse dig = ; end
dig = ;
dig = ;

default:dig = ;

endcase

2 /1o B AL AR

case(sel)
dig = ;
dig = ;
:begin if(sec_en) dig = selse dig = ; end
dig = ;

default:dig = ;

endcase

2 /153 B AR 1

case(sel)
dig = ;
dig = ;
dig = ;
:begin if(sec_en) dig = selse dig = ; end

default:dig = ;

endcase

default:dig = ;
endcase
end
8.5LIIAR

e ERE RN i SR 00: 00 FF4E, LED1 INKR (1K/s) ;

R il s KEYO, #EARERI, 2B—00% T~ KEY1, #EADBMRALTHEL
FHET, ZJE AL N KEYO, BB SRS 1 60, BRI A B
VAL, %N KEYO Kt RCHERL L, BEA IEH THEUE

FERSERE 2 P 1 N R il bt KEY 1 —3K, X RRSEERLIN 1, T i3 ek
{219 0;

FERERE i 1 N R fildd B KEY2 — 3K, ST RCRSHERIIR 1, 7EIRE] 0 B &5
A AT T B KA
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