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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

PGX-Lite 7K ) LED f1 CLK 5 FPGA 1 10 ZE#:E 4 R~ (T
FEH I 29 R 75 B4 5 I PR K 1 FPGA & I/ B #E4T 29 700
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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 =)
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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 light
Project Location : D:/admin/desktop/MESTED/demo/l_led light f;@‘

| | Create project subdirectory

Project will be created at : D:/admin/desktop/MES7ED/demo/l_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)
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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
14/100
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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 T *

Part

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

Device family Show in "Available devices' list
Family: Compact ,ﬁ §|] W Package: MBG256 f‘t% W
Device: pecED RIS v Speed Grade: TES

Filter: L4

Available devices:

Distributed RAM

Part I0 FF LoT

Select Synthesis Tool

Synthesis Tool: ZDS Z24THR !

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

|<Back||Next>||Canoel|

A

Step9: .7 Finish, 7€ il LR A1) 4

15/ 100
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[th New Project Wizard ? X

Summary

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

Broject Name 1 led light
Project Location D: fadmin/desktop/MESTED/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 PGCTHED-6MBG256
Synthesize Tool ADS

| < Back || Finish || Cancel |

L5280t SCAF
PDS A F i an T 1

@ pango z e ight e - 8 x
fie mat view moec rocess Tools o elp
Dw R glru|aEE® ] B2 a RN

tavigazor o ] B project Directory S

e

Searcn Case Sensicive | | Whole ords
Project Mame:  1_led_light

Project Version: 1.0.8

Barc: 2GCTHD-EMB6256
Top Module:

normal

Design Targer:

Project Lot

D:/admin/deskton MESTED demo/)_Jed Jiaht

Compile Console 2
semise
beicn ey

Welcone to PANGO Tcl Console.

Place ¢ Route
B Repore Timig
B nepors zover
B cenexace neciise
B cenerace sicstresn

Messages Log

Wifi Designs, K H T 5 11 ¥ module #7 & B0, BG4 11 17 S 5 17 1)
verilog U N 2] TAE
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g . T s o DESKTOP NTRMANG) T
o brocess Tools Windw Help

G/ # | CERNOCCGEESE0OCHEHIA|'RMN

5 EE 0 srcsece ousecrory oex

Ja ana: Seazen [ case sensszive [ ] mmote woras

& §) PecTKD-6uBG256
= Deaigns

Project Name:  1_led_light

“f Constratacs

Project Version: 1.0
= Stmulation Lo

rarc:
Top Module:
Design Targes:  no

Project Location: Dif zces for your project

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

) i
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
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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 |I

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;

18/100
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r—
E] Add Sources

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
| #dd Files List
| [t} Create Design Source File ? e
itories
—Create a new design file and add it to your project. IFile
File Type: '3‘Rferilcg Design File (.w) L'
L e
File Name: || module H &
.Up
File Location: /desktop/MESTED/demo/1_led light/source %
MWL
OK Cancel
Top
I | Hosre to Bottom
|_:| Copy deaign files into project
Scan and copy include files
|__! 2dd source from subdirectories
i
< Back L9 Cancel

3) s OK;

19/100
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f E] Add Sources

T >
i 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

led.wv D:/admin/desktop/MESTED/demo/1_led light/aource

i__l Copy deaign files into project
Scan and copy include files

!_! 4dd source from subdirectories

Bdd Files List

Add Directories

Create File

Move to

Remove

Move Up

Move Down

L

op

Move to Bottom

< Back 0K Cancel
3) i Cancel;
20/100
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| [th Define Module T P4

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

MSE and L5B wvalues will be ignored unless its Bus column is checked.

Ports with blank names will not be written.
—Module Definition

led.v —I/0 Port Definitions

Module Name led

d Port Name Direction Bus MSB LSB
e | INPUT
%

| OK || Cancel |

4) BOASTIFHT SCfF, R i 3Lt A module R it 25,

e gt Sght s on DESKTOP-NTRMANG”
fie mav view e rocess Tools o elp

O L3 | a|n % |2 B53n

H®ae Ll O g &
evigacor & X < Reporc sumary [ Beoject Direccory. 08 x

1

¥ K

o mw

w0

Li:c1

has been added to project successfully.
_led_light/vem. \_Flow/Main_Flow.pds' (ADS Parser)

5) mialrRAF, BT SCFSE R
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E Pango Design Suite 2022.1 - Difadmin/desktop/MESTKD/demo/1_led_light/1_led_light.pds (on DESKTOP-NTRMANG)*

File Edit View Project

D[RR W

Navigator (=]

Sources Files

LB E R A
=+ fl] PGCTKD-6MBG256

= Designs{l)

“#7 led light (led.v)

Constraints

= Simulation

1.5.3%% 1%

Process

®C B <A |

Xt Compile B4 7L #E Run, ZWiF5eRUE 0T ;

1.54TREAE

ol | ]
== I~ |

Synthesize

Device Map

Place & Route

: Report Timing
Report Power
Generate Netlist

Generate Bitstream

Tools Window Help
FQ | & BEXBRESCEED
|Z Report Summary ™7 Project Directory Ted.vh X
g “timescale 1ns / 1ps
“define UD #1
E 3 |E module led light(
input clk,
% input rstn,
output [7:0] led
= 7 )i
24
: f/{reg and wire
ig reg [25:0] led_light_cnt;
@ L2 rea [ 7:01 led status:

#ii5 Tools 1% 4% User Constraint Editor(Timing and Logic)al# s o T B A~ K bn

User Constraint Editor(Timing and Logic) i%#% Pre Synthesize UCE, #1 FE s

TR /IR A FR A PR 2 =)
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E Pango Design Suite 2022.1 - Dy/admin/desktop/MESTKD/demo/1_led_light/1_led_light pds (on DESKTOP-NTRMANG)

File Edit View Project Process - Window Help

ﬂ ] *

Navigator =)
Sources Files

S < T~

Et f]] PeCTRD-6MBG2S6
L:J = Designs(l)
. #2 led light (led.v)

onstraints

Simulation

[

b

AV 1

it §

=

dil

j Fhysical Constraint Editor (Post-Map)
[] Route Constraint Editor
gf, Design Editor

[%] Power Calculator

) Power Planner
) 55N Estimator
; 55N Analyzer

E Inserter

¢ Debugger

) Configuration

(=) (=) &5

. 1P Compiler

. Synplify Pro

@ Compile Simulation Libraries
Schematic Viewer

Timing Rnalyzer

¥ Language Templates

=1
2
it
i+
B

Pre Synthesize UCE
Post Synthesize UCE

4_955_559%)

ight_cnt + 26'dl;

// led status change
always @ (posedge clk)

elm CE e

Tools 1 User Constraint Editor(Timing and Logic)

P P varm

0O = + |

Navigator

0y (]

| PGCTKD-6MBG256

Desgigns (1)

Zf constraints

Simulation

PRSP

~#7 led light (led.v)

nEH®G

Lrarelaa dunera maoaom anoape
a | o |&|E
l§ Report Summary m

1 *timescale

Pre Synthesize UCE
Poat Synthesize UCE

2 “define UD #1

L

aiu E module led light(
4 input
g = input
7 output [7:0]
= 7 ):
/f

I}
.
.

12 £

C //reg and wire

10 reg [25:0] led_light_cnt;
reg [ 7:0] led_status;
time counter

13 always @ (posedge clk)

T HA#*% User Constraint Editor(Timing and Logic) &A%

1.5.4.1

iaEA AP

F17F UCE J&, %% Timing Constraints J&5 % Create Clock ¥ il i e 4,
FEUERTBh— R BT SN port Fi N K AR R A

TR /IR A FR A PR 2 =)
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Current device : PGCTHD-6MBG256

Attributes Device

bk E - f | Create Clock - (Double Click Blank Area To Create a Create Clock Constraint)

. Enable Clock name Source cbjects Period Waveform
?
Create Generated Clock E Create ik = x
mSeritlock: Tarency. (D) Creates a clock object
~Set Clock Uncertainty (0) The created clock is applied to the specified source cbjects. If you do
-Set Clock Groups not specify source objects, but give a clock name, a virtual clock is
‘-Set External Delay ( created.
= m Inputs
‘.Set Input Delay {(0) Clock name: clk
Qutput:
: Rk Source objects: [get_ports {clk}] l:l
“~Set Qutput Delay
= m Assertions Waveform

‘Set Max Skew (0) -
Period: 20000 L |ns

=+ [ Exceptions
% Set Max Delay (0)

! Rise at: 0.000 T ns
i~5et Min Delay (0)
~Set Multicycle Path (7) Fall at: 10.000 = ns
~Set False Path ()
=] m COthers 0 20
-Set Disable Timing (0) | Add this clock to the existing clock (no overwriting)
i Surmary

Command: ¥ {clk] [get_ports {clk]}] -period {20.000} -waveform {0.000 10.000}

FESRE PO I el 44, QBRI I, AN Bh 28, fih OK &I —5%
I BRZ 5, Reset EEZ UM B SEKATT BIFR:

1< Report Summary m Project Directory led.v

(2 | corrent device : PGCTHD-6MBG2S6

Attributes Device

4 - rf | Create Clock - ({Double Click Blank Area To Create a Create Clock Constraint)

e Enable Clock name Source objects Period Waveform

: 1 M ‘elk | [get_ports {clk}] 20.000 '0.000 10.000
Create Generated Clock (0) R 3 5 ; i

>SE t Clock Latency

:~8et Clock Uncertainty (0)
‘5et Clock Groups (0)

1542 PEAKR
FTJF UCE J&, i%&#% Device Jaik# VO, #R¥E R EYw4E 10 K0 HC .
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. Report Summary E:] Project Directory led.v | Pre Synthesize UCE* X

|M | & | B & | corren: device : PGCTKD-6MBG256

Timing Constraints Attributes

(2

[T

ﬂm@l‘aﬁ:‘-:vi&h package view
°  Tool Tabs

1/0 NEME' 1/0 DIRECTION 10C BANK VeCcIo I0STANDARD DRIVE BUS_KEEPER
1 1ed[7] | OUTPUT

2 led[6] : QUTPUT

I/0 NAME' I/0 DIRECTION Loc BANK veeIo IOSTANDARD
1 led[7] QUTEUT B1L BANK2 3.3 - LVCMOS33

2 led[#] - OUTEUT iT12 {BANK2 e | LVCMDS33

3 led[5] {QUTEUT ‘R12 {BANKZ f4.3 | LVCMDS33

4 led[4] QUTEUT T13 BANK2 ‘3.3

5 led[3] {OUTEUT ‘R13 'BENK2 ‘3.3

s 10 MLfE, R fRAE, SERRAIR.

1.64E AL ST I T 8
Wik Generate Bitstream 247 o845 Run, A2 p — BERI AL S
AR SAE S _(PDS Pud Al H T 2.8 SEAR S
1L.7ER IR
8 > LED AT [ SEANK, ST 22 T8 [R]BE I 18] 9 0.5s;
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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
27/ 100
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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 DIRECTICH LOC BANE VCCIO TOSTANDARD
1 1ed[7] CUTEUT ‘R11 |BANK2 3.3 LVCMOS33
2 led[#] oUTEUT T12 Bp.m 3.3 LveMoS33
3 led[5] OUTEUT R12 BANKZ 3.3 LVCMOS33
4 led[4] . OUTEUT T13 |BANK2 3.3 | LVCMOS33
5 led[3] | OUTEUT R13 |BANK2 3.3 {LVCMOS33
6 led[2] | QUTEUT iT14 'BANKZ (3.3 LVCMOS33
7 led[1] {QUTPUT R14 {BRNEZ2 3.3 {LVCMOS533
] 1.;edr6]  omreer mis mmwz a3 EL\;';CHO“SSS“
© cx  mweoT a8 Bmmk0 3.3 TvoM0s33

10 rstn : INFUT T7 : BRNKZ 33 : LNCMOS33

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 .
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3RIERAT
3.13k% H Y
1 ik 8 FORATRCR, il He i D) e
2 WE I AMEER AN, TR R AUR, TR 8 R
RAIE
3.25EIGE R
1. 52567 &: PGX-Lite 7K FF A ;
2. #EE%INEH KEYO i N\, LED fithy LED1~LED4.

335050 R
SEIAE LR
CL )
Control LEDI[3:0]
KEX O >

1. TZseBlE s Ul LED KRR

2. T BB AN AR AR K A A AR

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

P T AR .
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1 module name # (
2 PARAM ( PARAM SET) // PARAM NI A AR i) o B4 1

PARAM_SET A =R AE N 2

3 )unint_name( // module_name A4k module % ; unint_name A {L J5 #
TCAR
4 port ( signal ) [/ port NBIALEE Y HE I signal v
RIS 5
5 );
3.3 R R T e

B ANS T GUTHGEE N AL PRI GE 8 M, gt
2 0~7 3, FitHas RAtidhas LD ik,
WRIEEFTORMAGE A Wel, %8 WmbESa. BITERES
AR DI REAL 2 -
<1>PA B B AT 5 O P
<>t dds GHHEUE D SCR ki HBRAT RS

: KEY CTL
Keyl i
———» BTN DEB —P —t

3328 HE

3321 HEEK
WU 358, 732 T BUA TR A MRS, FEUER T B0 T i Fe
HPIRASATEE , FEPCR AR, LEAT b i A5 5 I G SRR 2 T B RS
S FECLFHEAT A T $E HARAE, SOTFRATT 75 N X BU AR R30S 5 48 D8RR
P, WO SEIGRR 2 A B
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3322 SRR

: < BT >|

i
I

i
I
1
I 1 ez )1

i
i -

L_
J
o
i
o
v
-
¥

TG R EhI 28 5~10ms, 15 FH8h3E7E 20ms, DL K 20ms fdit, ff
FHTHECE] N VA ZR T 208 SR AR TR) 220 B A5 DL 20ms (149 18] 8RO 2 B A\ A5 5 33t

S— =7

1TREE, NIRRT Fc88 1 3 ah SR IR A5 5 PLl AR 1L ;

wpans W —UM
e—— |
DT . |

n>=1 n>=1

19.:¥2 i l

it 1 4> 20bit B)HEes, Hit 8 KME: N =20"hF4240 = 20°d1000000

R BUERS, THESA: = N*T = N/f = 1000000/50M = 20ms;

VE: W T B sE AT ThRELE LED AT #5oh OB VEARVEAR, 780k
BN DL R B AR TR I, TS 21T H s 1 T B0

3323 LIRS

“timescale 1ns/ 1ps

“define UD #1
module btn_deb#(
parameter BTN WIDTH = 4'd&,
parameter MS 20=20'dl_000 000
)
(

31/100
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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= 3
always@(posedge clk)
begin
if(time_cnt==MS 20 - )
time cnt <= "UD 3
else
time_cnt <= "UD time cnt + ;
end
always @(posedge clk)
begin
if(time_cnt ==MS 20 - )
btn_deb <="UD btn_in;
end
endmodule

BER TR — s R BRI, KSR E BRI Bk 7E 583 s MR
(I JESED:

s

=20ms

KEY_DE ’

XA~ module B THH I —MiEiLk: parameter 5 {E verilog H' parameter
X BT E X, ¥ parameter & X HAE module (1452 17 2 n] BEAT R AL,
36 77 G F o AL AL
3.3.3LED iR IRk

8 AL AKAT AU P A% 3 I R I THBAZ I e, &> LED [ 27k
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SeH RN T —BURHIIA L . U R T E A F (5
MG WEh, BATHAIHIE S, B35 12bit B9 1 LED #l (5
b3

DR BE R FHI: ARSI A, A RS DR Tyl ia it ;

3ALKIRIG IR T (ERIFISEE demo JFEIH)

341TRE ARG

“timescale /
“define UD #
module key led rgb top(
input clk/* synthesis PAP. MARK DEBUG="true"

*/,//SOMHz
input key,

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

);
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 )//input [1:0] ctrl,
Jed rgb  ( led rgb ) //output[11:0] led
);
endmodule
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TRYITH /IR B HE AR R 2 & www.meyesemi.com M{EA S : MINIEYEFPGA



http://www.myminieye.com

3.4. 245 SR B

‘timescale /

“define UD #
module key ctl(
input clk,
input key,
output [3:0] ctrl
);
wire btn_deb;
IS 21EE S
btn_deb#(
BTN WIDTH ( ), //parameter
BTN _WIDTH = 4'd§
MS 20 ( )
) U btn_deb
(
.clk ( clk ),//input
clk,
.btn_in ( key ),//input [BTN WIDTH-1:0]
btn_in,
.btn_deb (  btn_deb ) //output reg [BTN_WIDTH-1:0]
btn deb
);
reg btn_deb 1d;
always @(posedge clk)
begin
btn_deb 1d <="UD btn_deb;
end

reg [2:0]key push cnt[0:7];

generate
genvari ;
for (i=0;i<!;i=i+1) begin : key ctrl
always @(posedge clk)
begin
if(~btn_deb[i] & btn_deb 1d]i])
begin
key push ecnt[i] <= H
34/ 100
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if(key push_cnt[i] ==
key push_cnt[i] <=
else
key push_cnt[i] <=
end
end
end
endgenerate

assign ctrl = key push cnt[0] ;

endmodule

“timescale /

“define UD #

module btn_deb#(
parameter
parameter

input

input [BTN_ WIDTH-

)
‘UD ;

"UD key push_cnt[i] + ;

BTN_WIDTH = 4'd8,
MS_20 =

clk,//50MHz
:0] btn_in,

output reg [BTN_ WIDTH-1:0] btn_deb

GRIITE /NI B IR B A PR A F

);
/1
reg [19:0] time cnt= ;
always@(posedge clk)
begin
if(time_cnt==MS 20 - )
time cnt <= "UD 5
else
time_cnt <= "UD time cnt + ;
end
always @(posedge clk)
begin

if(time_cnt ==MS 20 - )
btn_deb <= "UD btn_in;
end
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endmodule

3.4.3LED &R

‘timescale /

‘define UD #

module led rgb(
input clk,//5S0MHz
input [2:0] ctrl,

output reg|[!1:0] led rgb
);

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

/G

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

3.5 MAR
FHE NS, BN LDI~LD4 /K, % F—Ik KEY0, BITIREY]
Po—k, JBIE 8 FRIRAS T HLIEIA V)
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4B E SRR

41525 H Y
SNASTEHIEAS 4 A7 B s A 5] BB
4.25LIE R

J\NANEGSE SR AR ST, b Ko A Mk s — AN g, %1
Hovn 1, o 209, ¥ KI fEfilAa s — A 8eE, % T8 1,
M0 B9, HH K2 FEHIAMGES =MEBE . KRS,

4354 R

W R — Bl P RO A, HEARRITR IO “E . BER 4 MAUS
I DU K o B B U - B B A\ B, B b
B E Z — AN RE ot (2 AR EIR); 11006 TIRE ITIER

J7 207 B AS E AN I B B o S R B 8 2 Fihs i A A0k — AR (1R
% ) — TV i 22 3L FH AR (COM) B H it 87 o 38 BH H A8 78 I FH IR R 28 L)
COM #2I+5V, 7Bt “HE ARSI, AN 7 Bt 52
AR BB AR O BT, AR BURAA . JEBIES E S Fe R P o
PR IR I 4 3 — S T e FE B R (COM) IR A o LI 50 A8 76 R FH I JREHe 2
A COM 2Lk GND |, 55— BUKOE “ARE IR Ry B PN, AH R
TRBUR AT, ST BB R T, AR Bost A5

M) wwm

4 AL ICRH RS AR BNE B
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Liz L % DIg2 % DIG3 15) DIGA
5{.*##;*.?&.*c*.![*ﬁﬁ.*d’."’?.*:’";*?#.fﬁETT

LR

looooooo
742110853

Bride: Bk 8 AR led T4, 41l a, b, ¢, d, e, f, g, dp;
H B {5 = 12 ) S BOEOR S A s
firigk: frikrh 4 40 8 ANBLE LED 40, 433N segl, seg2, seg3, segds
H G845 5 P ) B8 T LU B o A5
Bl WRIAT R S5 A0 A FRER 11 RS B AR, HAh Bk (1-5,
7, 10, 1D BCE®HE: ¥ 12 Wi E S B, HMAEMieE 6, 8, 9 1K
HP
R B
By NP L [ EL P 255 — AR AR /N K S a-b-c-d-e-frg-dp. AR EID R /& 2L P AR,
Yy 1 BRI R f, AN FERAR, 4T 0 BI AT AR R
PGX-Lite 7K HU% e JEEAR £ 8 0 I 3L I £ 4 . 24 LED_BIT1 JY{i -
i, A4 NEHT, XRAERYE R, 24 LED BIT2 AMKHSPE, A3 A& HET,
XA E 5, 4 LED BIT3 NSRS, A2 N, %R Eh & 5,
4 LED BIT4 MKHESFR, Al RE S, S NALBILE R,

HERELE

CA CAQ

Al @ CEO

e o &

—— | A3 i} g

LED_BIT1 R85 6], = L CEO

LEI_BITZ RBE m' A g CFO

LEI_BITA RB7 A% L o

LED_BIT4 RER P i}
5-1

AL SR 0~9, MRS, @i A BRI BUES T key L, AIE
TRXT N EE, sel NN BALE, T 4 MR EBORFERER TR, (FEE
dig ) 4 R 4#F B 1 (ALikfs 540t PMOS & M2 50D, KK B A %L
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FtUA dig 15 S E TR Iy, BEFEAT — KU ERAE), 7 BT B g 5

TR R b TEVA R — AN ) R SR HE AR TR RO 500 BRATT v LA S Rl 2 7 1)
T G e LR R TR FRBUE, RAE TR
NHRSE FBf TR] AT 26 (g ) LA AL — AN R I, 7E— MR N SROG R, XF 15~20Hz
HREUR, AIRRINERERElick), KT 75Hz NN 0, ARRERTE . RIFA R

f5
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BB 2R (R A% I R I SRl 5 931% (CFF) o AEAUIEIOAER T, BAICERE, H. CFF
KPR, XX SHz /5 5 REUK, KT 25Hz INERIEARIE K . RSB A AR I
JERAL BT 0y 24Hz WANEBI N KR SRR ] DA 0L 5 2 B Rk
BRI R AR, KRR BAN R LZE R, TR PR — R I ]

FEVTHERSE R R BT, 0T NIRRT e, A ek bR e, {HL 2 4k
B LED AT Bk st T P GREEAO G RI [a)D J2A ZORE, Ham A
R, B NE 2 ARG R B AT, S 3RATTHURI BT % 0y 10KHz.,

WS> an

I HZEHE: S5 AR S

2. fEREUI L S TBRKAT S

3. BE R I o

Seg top
DIV_CLK e
CLK — } ﬁ DIG[7:0]
ﬁ SMG[7:0]
KEY[7:0] el

4.4LYRTS (GERIRISEE demo JFEICH)

4.41THEHEHR

‘timescale /

“define UD #

module top_seq

(
input clk/* synthesis PAP. MARK DEBUG="true" */,//SOMHZ 20ns
input [7:0]button,
output [3:0]dig_1/* synthesis PAP. MARK DEBUG="true" */,
output [3:0]dig_2/* synthesis PAP. MARK DEBUG="true" */,
output [7:0]smg_1/* synthesis PAP. MARK DEBUG="true" */,
output [7:0]smg_2/* synthesis PAP. MARK DEBUG="true" */

);
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reg [3:0]dig /* synthesis PAP. MARK DEBUG="true" */;
reg [7:0]smg /* synthesis PAP. MARK DEBUG="true" */;

/lassign dig 1 =4'b0111 ;
//assign dig 2 =4'b1110 ;

assign dig 1 = (sel reg <= )? dig : ;
assign dig 2 = (sel _reg > )? dig : ;
assign smg_1 = (sel reg <= )? smg : 2
assign smg_2 = (sel_reg > )? smg : S
/*
et TR
*/
wire [7:0]key;
btn_deb
#(
BT WIDTH(#'d®)

)
u_btn_deb
(

.clk(clk),

.btn_in(button),

.btn_out(key)
);
/*

4 M T
*/

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[!]),
key times(keyl cnt)
);
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wire [3:0] key2 cnt;
key cnt key3

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

wire [3:0] key3 cnt;
key cnt key4

(
.clk(clk),
Kkey(key[3]),
key times(key3 cnt)
);

wire [3:0] key4 cnt;
key cnt key5

(
.clk(clk),
Kkey(key[]),
key times(key4 cnt)
);

wire [3:0] key5 cnt;
key cnt key6

(
.clk(clk),
Kkey(key[5]),
key times(keyS cnt)
);

wire [3:0] key6_cnt;
key cnt key7

(
.clk(clk),
Kkey(key[0]),
key times(key6 cnt)
);

wire [3:0] key7 cnt;
key cnt key8
(

427100
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clk(clk),

Kkey(key[7]),
key times(key7 cnt)

)5
/ *
IR
*/
wire clk 10khz;
div_clk div_clk
(
.clk (clk),
«clk_10khz (clk 10khz) /54 0.01M
)5
/ *
L E BN
*/

reg [2:0]sel=0;
wire [3:0]dig0/* synthesis PAP. MARK DEBUG="true" */;
wire [7:0]smg0/* synthesis PAP. MARK DEBUG="true" */;

always @(posedge clk 10khz)
begin

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

seq_control seq control 0

(
sel(3'd0),
key(key4 cnt),
.dig(dig0),
.smg(smg0)

);

wire [3:0]digl/* synthesis PAP. MARK DEBUG="true" */;
wire [7:0]smgl/* synthesis PAP. MARK DEBUG="true" */;

seq_control seq_control 1

(
sel(3'dl),
key(key5 cnt),
.dig(digl),
.smg(smgl)

);
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wire [3:0]dig2/* synthesis PAP. MARK DEBUG="true" */;
wire [7:0]smg2/* synthesis PAP. MARK DEBUG="true" */;

seq_control seq_control 2

(
sel(3'd2),
key(key6 cnt),
.dig(dig2),
.smg(smg2)

);

wire [3:0]dig3/* synthesis PAP. MARK DEBUG="true" */;
wire [7:0]smg3/* synthesis PAP. MARK DEBUG="true" */;

seq_control seq_control 3

(
sel(3'd3),
key(key7 cnt),
dig(dig3),
.smg(smg3)

);

wire [3:0]dig4/* synthesis PAP. MARK DEBUG="true" */;
wire [7:0]smg4/* synthesis PAP. MARK DEBUG="true" */;

seq_control seq_control 4

(
sel(3'd4),
key(keyO cnt),
dig(dig4),
.smg(smg4)

);

wire [3:0]dig5/* synthesis PAP. MARK DEBUG="true" */;
wire [7:0]smg5/* synthesis PAP. MARK DEBUG="true" */;

seq_control seq_control 5

(
sel(3'd5),
key(keyl cnt),
dig(dig5),
.smg(smg5)

);
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wire [3:0]dig6/* synthesis PAP. MARK DEBUG="true" */;
wire [7:0]smg6/* synthesis PAP. MARK DEBUG="true" */;

seq_control seq control 6

(
sel(3'do),
key(key2 cnt),
.dig(digo),
.smg(smgo6)

);

wire [3:0]dig7/* synthesis PAP. MARK DEBUG="true" */;
wire [7:0]smg7/* synthesis PAP. MARK DEBUG="true" */;

seq_control seq control 7

(
sel(3'd7),
key(key3 cnt),
dig(dig7),
.smg(smg7)

);

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;
else if(sel== )
dig <= "UD ~dig4;
else if(sel== )
dig <= "UD ~dig5;
else if(sel== )
dig <= "UD ~dig6;
else if(sel== )
dig <= "UD ~dig7;
end

always @(posedge clk 10khz)

begin

RN NIRBE IRBHA R A 7]
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if(sel== )
smg <= "UD smg0;

else if(sel== )
smg <= "UD smgl;
else if(sel== )
smg <= "UD smg2;
else if(sel== )
smg <= "UD smg3;
else if(sel== )
smg <= "UD smg4;
else if(sel== )
smg <= "UD smg5;
else if(sel== )
smg <= "UD smg6;
else if(sel== )
smg <= "UD smg7;
end
reg [2:0]sel reg= ;

always @(posedge clk 10khz)
begin

sel reg <=sel ;
end

endmodule

4421 PRI

“timescale /
‘define UD #
module btn deb #(

parameter BT WIDTH =

)

(
input clk,//50M.20ns
input [BT WIDTH-1:0] btn_in,
output reg [BT WIDTH-1:0] btn out

)
reg [19:0] time cnt= ;//20ms THI BT A7 48 5

46/ 100
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always @ (posedge clk)
begin

time cnt <= 'UD time cnt + ;o /it HU s B

20'hf ffff BEHHZIN 21ms

end

always @ (posedge clk)
begin

if (time_cnt == 0) //FF 20ms B— AL R SE

btn out <= 'UD btn in;
end

endmodule

4.4 3F B BB

“timescale /
“define UD #
module key cnt
(
input clk,//50M,20ns
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 + H
end
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endmodule

4.4.41F B oy SRR
““timescale /
“define UD #
module div_clk
(
input clk,//50M
output clk 10khz//0.01M
);
reg [19:0]cnt;
always @(posedge clk)
begin
if(cnt == )
cnt<="UD H
else
cnt <="UD cnt + H
end
reg flag=1'b0;
always @(posedge clk)
begin
if(cnt == )
flag <="UD ;
else if(cnt == )
flag <="UD ;
end

assign clk 10khz = flag;

endmodule
4.4.55M0 % BB

“timescale /

“define UD #

module seq_control

(
input [!:0]sel,
input [3:0]key,
output reg [3:0]dig,
output reg [/:0]smg

)5

/>k
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TR AR I IR AR IR A A

WWWw.meyesemi.com

WMis A5 : MINIEYEFPGA


http://www.myminieye.com

LR

*/

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
/LA ESE, N0 ARL, B A
always @(*)
begin
case(key)

4'd0:smg = 8'b
4'd1l:smg = 8'b
4'd2:smg = 8'b
4'd3:smg = 8'b

1000_0001;//"0"

1

1

1
4'd4:smg = 8'bl

1

1

1

1

0

100 _11115//"1"

001_00103//"2"

000 _01105//"3"

100 _1100s//"4"
4'd5S:smg =8'b1010_01003//"5"
4'd6:smg = 8'b1010_0000;//"6"
4'd7:smg=8'b1000_11113//"7"
4'd8:smg = 8'b1000_0000;//"8"
4'd9:smg = 8'b1000_01003//"9"
default:smg=8b1111 11113

endcase
end
endmodule

45K

KEYO0~7 73 4% i s 8 A B e AR o, 4Bt KO il e 28
—NESE, % NN 1L, A0 B9, ikl K2 AR AN,
BT—TFHerm 1, Ao £ o, fkt K3 bl = NN, i K4 &
SN, AR HE.
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VB LED4 28 pi, SR HUEPIRES, % — ML, LED4 Sk 45K
J5 58 o R R P 9 I B AR AR RO L
5.35c06 )R

SW7~SW4 [RPIRZS A Fr 51
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MG H )0 b S 6 ) SE L R B = Th e f k.
1. %% LED i
AR E A, i KEY[7:6]#2 645 € FUME ; KEY4 $EH2 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
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Xt AR 8] (RE 2 N R AE A -

CLK Seq_det_top
Key[1:0]
LED[7:0]
Key_det e
ﬁ
smg[7:0]
meZO] _*
ﬁ dig[3:0]
-
SA2TREER (FTHEGE BAER Bt
“timescale 1ns/ 1ps
“define UD #]
module top_seq_det
(
input clk, // input clock 50M
input key det, // KEY 4 input control detected enable
input [1:0] key in, // KEY[7:6] input control detected sequence
input [3:0] bm, // DIP Switch[7:4] input used to detecting
output key det led, //display the detecte status
output [1:0] key in_led, // display the detected sequence
output reg [3:0] dig, // output Digital tube Bit selection
output reg [7:0] smg // output Digital tube segment selection
);

/*
LB SRS HRIC

*/
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 )
)
51/100
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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== )
53/100
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smg <= "UD smg2;
else if(sel== )
smg <= "UD smg3;
end

endmodule

5.4.33%48 LED 4|1k

“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
54/100
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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
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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
5.4.4FF 5 R S T

‘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)
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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
5.5 IMER
A D YR
1. % FEfle s KEY4, SEARIPRE,
2. WHESINT Y, RIS S IAE (SW[T: 4]);
3. R E P, I R ke LED IRAS (LED[7:6]);
4, % T RfiigE KEY4, BN, SEHIDE SRR ER, EHIT
RO =MD I8
S I R 25«
24 SW[7:4]=4’b1010;LED[7:6]=2"b01 i}, % F Key4 & #hd & o 1,
4 SW[7:4]=4’b1010;LED[7:6]=3"b10 i}, 1%~ Key4 J& %% SR ¥ 2;
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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

61/100
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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
6.4. 235 524% 1 ¥ it
‘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]
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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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6.4.31% 5 H B T

‘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

6.4.4%+ ELARER BT

‘timescale /
‘define UD #
module compare(

input clk,
input [3:0] sw,

input [3:0] ctrl,

input enter_trig,
output com_result
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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
6.4.5 8RR T

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

6.5ERIR
BAIF 5 B
1. ERENTA, B SER TSNS (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%,
Sl
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
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7.5
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WAt — AN A T DhREFNRL IS Tl g () H i
7.25EHE R
B o /NI S35, B8R LED NARFRIR.
AN T B

KO FHF- UG IEH T, /N R

K1 - Frshi «+

K2 F T frye

BRI RS, 5D AR
7.3 5 R

N R B S0 SR 437 T 45 8 5 B R A TS e e B 2 A DR A

1 I ERIIAE: LED IR SR B A0, SO 4 0 5 5 o5 43 Bt

)5 2 O o S I

IETHREMSE L A A ThAESE . OIS TN, 1501 (5256 p i B
PR T RS T 3 — 8, TR A T E W 1S BIET; @b i R ek
RrEls PRI HIA PUAL T B,

LED 4T 25 K — U H0N 1, 2K — A 18,2
B 9 4
LED 522K 60 (RIS 4380 -5 Nnim 1;
N N SEARIECE] O B, BB 4 B VGH R, T T —
g o N
! AL BT 05
o 1 /NF=60 43l 440 B Ty 59, 3 LA FI4 vk
g
Rrif, R PRI 1 A OB B 0
- SR 24 NI, U RN T 2 B, i
e i REABHSCE] 9 B, 43 B BV, RO 14
. SRR T 2 i, RN R 3 B
24 /NI ) . S
A BIN YGRS, B, 4%, B3 HiaE,

2. UVFISRSHETRE: I X N 2 B o) R b I S IR, 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

74LEYRAD (SERYESEE demo JEXXH)

7.41THE B
NG S SRR
(ER5 Ar%E | J71Al Efiiba
AR5 N 4f, PGX-Lite 7K A % A B 484
clk 1 (I
50MHz
key 3 TN IR SN CRR Al )
led 1 fi AP Bk S Bk (LED 4T INER—IK, 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,
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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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7.4.2

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

B5 (A iR

" 1 . SR NI B, PGX-Lite 7K AR H A 8y
50MHz

rstn 1 PN ST BG5S,

key 3 PN IR HEAS SN CRfidd 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 INER—k, N 1S)

state_flag 3 fi b8 Bk th

Module it o S a1 R (52 module & &R SCAF):

“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,
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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 &&
73 /100
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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)
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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)
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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
7.4.305 B o3 SRR

“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 ;
else
cnt <="UD cnt + H

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
7.4. 480058 BN

)

)

B8 SRS LU AT — SR8 7R ZE N — DR HEE ARCHERL U £hY
B HORSHENL 7 EHEATINGR, U sl —A> IS K IE S, £ IS W 0.5s IE
HRSE, 0.5 AR RS E AR R N A 7 2 51 N 158 4% 1 4 1

dig_ctl {55 (AT A b );
DN RAZE ] RS R T G T

selse dig = ; end

always @(¥)
begin
case(control_dig)
/IR BN
case(sel)
dig = ;
dig = ;
dig = ;
dig = ;
default:dig = ;
endcase
o/ b R DR T
case(sel)
:begin if(sec_en) dig =
dig = ;
dig = ;
dig = ;
default:dig = ;
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
7.5EKIR

INEUG I RRgE R BHSE SR 00: 00 JF4E, LEDIL WKk (1 1U/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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8.5 OIUk SEE

8L H I

#1 PGX-Lite 7K AR T — % USB #H #E, @i f#H—+R USB
Type C £kiE#: % PC ¥ USB 2 47 8 HiE(E .

825G ELR

Fr B S M RE R B 115200bps, #dEHS A 1 AkRaah. 8 A7
B TABAL 1 AEERAL. BRFEERG 1s [l E FTBh R 0% — Uk ASCIT A 27 1
“www.meyesemi.com” , L & T AT BAH S HERIE R 15 05 (00~FF),
LED DL g0 N AUE B R e

8.3 LRI

83.1F OFH

MR BEATTAT LUE B bRiE s 2 9 RE,  HARE k-

Witk
TXD
RXD
1#F
RTS
CTS
DSR
DCD
DTR

(pin

(pin

(pin
(pin
(pin
(pin

(pin

3):
2):

7):
8):
6):
1):
4):

GRIITE /NI B IR B A PR A F

& O EdEH Y (Transmit Data)
g O H %I\ (Receive Data)

KIEHPETE R (Request to Send)

15 kR &% (Clear to Send)

e Kk ikmi 45 (Data Send Ready)
BRI (Data Carrier Detect)
¥ & 44 (Data Terminal Ready)
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ek
GND (pin 5): Hbzk
He
RT (pin 9): BFEHR
I AT RS232 H AU 2 1 9 RABHZEH A =#: TXD, RXD, GND. {H
TR TR AR i, XU Wb Z5UN B A% A FH A FH AR TR) R B R 232, 2405 RIS 190 A
B (RN, RBTFRME) . REXMINEN T RZHNHCE 2%, A2
TR T o A ) 15 190 T A A 32 S BR A o
RS232 () Hf HIERTT 5

DATA BUS UART 1 UART 2 DATA BUS
bit 0 ———p ———> bit 0
bit 1 m—— — bit 1
bit 2 ———p —> bit 2
bit 3 ——— Tx — > bit 3
bit 4 —— \ —> bit 4
bit 5 ———— Rx —»bit5
bit 6 =———— —> bit &
Bit 7 m—— —_—bit 7

A Yy
B AR S LN
Packet
.
la N
0to 1
1 S 5 to 9 data bits parity [
bit : stop bits
bits
. )
. il
Data Frame
'4—— B YR —-—-—»l
o DXDXIXDXIXIXDXDXIK] [
£ 1,SB| |MSB i |
] W]

[ T B, ———— 1
0

B 1 UART #3544 X,
RIAAL: SR —ANE]” 07 (55, BB,
HelEhi: ATRAR 578 A5 07 L7 17, Wi ASCIT % (7 f7), ¥ BCD fi%
(84,
KT s Bl AN EiX 75, {45 17 A BN B A (B 56 Bl AT 5 (A7

82/100
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LA

fEibfr: R -AFRHBIENESRRE. TR 1A, L5 A0, 2 frim
o

TIRAL: AETEAE “17 RS, RoRARTLE LA REMEIL.

BRFE: vart BRI AT LA R R, BRI AL 8 (bit)
— RS W R T H AT 9600, 19200, 115200 28615 . sz & ok R R IMERIX 4 %
AR (bit)

EIPN SRS FRIECE AR 2 S I

baud_tx_rateJ_J_J_J__l__I_J_J_J_J_J_J_

TXD DO D1 D2 D3 D4 D5 D6 D7 PA S
START STOP

848 NP I,
8.4.15 ARERE

TRANSMITTING
DATA BUS UART

00— .
1 n_, TRANSMITTING UART
D—
0—
{—T

RECEIVING

18181100100

01001101,
DATA FRAME \

{—

0_
4—"

+0
TART Bi

8.4.2 5 NEW TR

RECEIVING RECEIVING UART RECEIVING
urRT

UART DATA BUS

=0

01001101
Y DATA FRAME N

8.4.35H AREFR

MAHI T & T AT BL T @ 2 5 R AL g mT AL 5~8bit B, fE1T5HE
ML FF 85 ) ASCIT A% (7Tbit) FRox, FrLAFRFHIRIER] LA ASCIT 5 A 3%
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BF ) ASCTT iR AT /53] “www. meyesemi. com” FH 2 fF 774%™ ASCT T

i
8'hl : write data <= "UD 8'h77;// ASCII code is w
8'h2 : write data <= ‘UD 8'h77;// ASCII code is w
8*h3 3 write data <= "UD SYhl ;L) ASCIL wede is 'w
8'h4 : write data <= ‘UD 8'h2E;// ASCII code is .
8'hS : write data <= "UD 8'h6D;// ASCII code is m
8'hé = write data <= "UD 8"h65;// ASCI1 code is e
8'h7 : write data <= "UD 8'h79;// ASCII code is y
8'h8 : write data <= "UD 8'h65;// ASCII code is e
8'h9 : write data <= "UD 8'h73;// ASCII code is s
8'ha : write data <= “UD 8'h65;// ASCII code is e
8'hb : write data <= ‘UD 8'h6D;// ASCII code is m
8'hc : write data <= 'UD 8'h69;// ASCII code is i
8'hd : write data <= ‘UD 8'h2E;// ASCII code is .
8'he : write data <= "UD 8'h63;// ASCII code is ¢
8'hf : write data <= "UD 8'h6F;// ASCII code is o

8'h10 : write data <= "UD 8'h6D;// ASCII code is m
8.5 LIRS T
MEZES H B0 B g SEES Acan T il 29

0P

MIEER BT R R TSR — MG, R RO T R, RATIHE Rt
I ORHE TX, BURX IS, WOk Ry i A T 38 S RE % 1 B Py

R HAAN S 2 4F MESSOHP 115 PC A5 FIMFEE UART, &40 i Hicdhs %
AR, WM R IR SRR, SRR R

uart
X
CL Uart_data_gen Uart_tx (e —-
o LED[7:0]
ﬁ Uart_rx H
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8.5.18 A ARSI

Ag5: Bdu s — A RE D4 ES M, 4§ dae7:0] > K K&

{start,data[0:7],stop} 3k 10bit Hdls CERIRAL, 1 1E47 1bit);

RIS
always @ (posedge clk)
begin
if(tx_en)
begin
case(tx_state)
IDLE : uart tx <='UD ;
/172 PRR S S o LT
SEND START: wart tx <='UD ;
Istart R AL — B A 3 B -

SEND DATA :
[ IR ABAR S BRI ) #A A 3% — A bit;
begin

case(tx_bit_cnt)
: uart tx <='UD tx_data[0];
uvart tx <='UD tx_data[l];
uvart tx <='UD tx_data[];
uvart tx <='UD tx_data[3];
uvart tx <='UD tx_data[4];
uvart tx <='UD tx_data[5];
uvart tx <='UD tx_data[6];
uvart tx <='UD tx_data[7];
default uart tx <='UD ;
endcase
end
SEND STOP : wuart tx <='UD ;
IIFGEATIIRES HrH 1 AN B e P

default : uart tx <='UD
/1 FABRESERIN S TIRIRES —EL %ﬁﬁ%?%ﬁ
endcase
end
else
uart_tx <="UD ;
end
endmodule
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Module it ST (524 module B F YR CH):

“timescale 1ns/ 1ps
“define UD #1

module uart tx #(
parameter BPS NUM = 16'd434

/] BB IR 4800 I, bit A7 58 I8 E HAAN$:50MHz set 10417 40MHz
set 8333

/1 BB RN 9600 I, bit A7 8 I8 E AN $:50MHz set 5208 40MHz
set 4167

/1 B ERY 115200 I, bit 47 %5 A E 1% 50MHz set 434 40MHz
set 347 12M set 104

)

(
input clk,

// clock I B {5 5
input [7:0] tx_data,

//nart tx data signal byte; S RIE W T EE
input tx_pluse,

/[ nart tx enable signal,rising is active; RABAEER ik fd A5

output reg uart_tx,
// uart tx transmit data line RIREHRE HRIAE 545
output tx_busy
// uart tx module work states,high is busy; & IEFHT IR TR R
);
//
/Iwire and reg in the module
//
reg tx_pluse reg =0;
reg [2:0] tx_bit cnt=0;  //the bits number has transmited.
reg [2:0] tx_state=0; //current state of tx state machine.
reg [2:0] tx_state n=0; //next state of tx state machine.
reg [3:0] pluse delay cnt=0;
reg tx_en=0;
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//nart tx state machine's state
localparam IDLE =4'h0;  //tx state machine's state. s AR A
localparam SEND START = 4'hl; //tx state machine's state. & i% start

localparam SEND DATA =4'h2; //tx state machine's state. 1% £ ##
localparam SEND STOP =4'h3; //tx state machine's state. < 1% stop
localparam SEND END  =4'h4; //tx state machine's state. % 25 R
/lnart bps set  the clk's frequency is S0MHz
reg [15:0] clk div_cnt=0; //count for division the clock.

/
/Nogic

/

assign tx_busy = (tx_state != IDLE);
//lsome control single.

always @(posedge clk)
begin

tx_pluse reg <="UD tx pluse;
end

// vart BEHURIE TAR R 155
always @(posedge clk)
begin
if(~tx_pluse reg & tx_pluse)
tx en<=1bl;
else if(tx_state == SEND END)
tx_en <= 1'b0;
end

//division the clock to satisfy baud rate.J 435 i 114 2%
always @ (posedge clk)
begin
if(clk_div_cnt ==BPS NUM || (~tx_pluse reg & tx pluse))

clk div ent  <="UD 16'h0;
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else
clk div ent <="UD clk div_cnt + H
end

//count the number has transmited. & IEEHIRAEH, KIE bit 2114, B
ESIEE SV
always @ (posedge clk)
begin
if(!tx_en)
tx_bit cnt <="UD H
else if((tx_bit cnt == ) && (clk_div_cnt == BPS NUM))
tx_bit cnt <="UD H
else if((tx_state == SEND DATA) && (clk div_cnt == BPS NUM))
tx_bit cnt <="UD tx_bit cnt + H
else
tx_bit cnt <="UD tx_bit_cnt;
end

/1

//transmitter state machine

/1

/[ state change JRASBEFE
always @(posedge clk)
begin

tx_state <= tx_state n;
end

/[ state change condition IR Bk4E 21 S
always @ (*)
begin
case(tx_state)
IDLE
begin
if(~tx_pluse reg & tx_pluse)
IR RN 16 AN e BAE I JE Bk 21, KX start IRES
tx_state n=SEND START;
else
tx_state n = tx state;

end
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SEND START
begin
if(clk_div_cnt == BPS NUM)
IRIE— PR IR R P R E N, KRB EHRES
tx_state n=SEND DATA;
else
tx_state n = tx state;
end
SEND DATA
begin
if(tx_bit_cnt == && clk div_cnt ==BPS NUM)
B 8 NI EANE (ki T 8bit £ud), Bk Kkik stop IRZS
tx_state n=SEND_STOP;
else
tx_state n = tx state;
end
SEND STOP
begin
if(clk_div_cnt == BPS NUM)
IR BAFIERLTE 0 1 AR A, THECRE — B AR s T, 2 Ja Bk
7 BRI AOIRES
tx_state n=SEND END;
else
tx_state n = tx state;

end
SEND END : tx _state n=IDLE;
default : tx state n=IDLE;
endcase
end

/[ logical ouput IRZSHLEH
always @ (posedge clk)
begin
if(tx_en)
begin
case(tx_state)
IDLE : uart tx <='UD ;
11725 RIR S B e HET
SEND START: uart tx <='UD H
J/start RA K IE AN A A R IG L

SEND DATA :
IRIENGS T PR I R IE —A> bits
begin

case(tx_bit cnt)
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uart tx <='UD tx_ data[0];
uvart tx <='UD tx data[l];
uart tx <='UD tx_ data[”];
uart tx <='UD tx_ data[3];
uart tx <='UD tx_ data[4];
uart tx <='UD tx_ data[5];
uart tx <='UD tx_data[6];
uart tx <='UD tx_ data[7];
default uvart tx <='UD H
endcase
end
SEND STOP : wuart tx <='UD H
IREAFIIRES S 1 AN pr A ey v

default : uart tx <='UD ;
/| HARES NS TS HIRE—F, R Pt
endcase
end
else
uart_tx <="UD H
end
endmodule
8.5.28 OB i Tt

RO B R AR 3 I 7, BT E R X RN R, ER A R L
BERE:

LEVOTIRE S, 24 x T REIE RS TR LA B R AR H S, RBHHEA
PR start;

2 PSR BRI B, I T R R S P T 8 A2 T JB R B T 2 P o7 28 72 o 4
i, BRSCECHE PRI 5 AT rx R I 2R, 2 IR R 1 e ) o7 B U

A ARSI, TERJG 1bit fENFFAER G i ZA R 87, JRAE
ZJE B MEER RS 5, R B ARG

Module 11401

‘timescale /
‘define UD #

module uvart rx # (

parameter BPS NUM =
90/ 100
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I W E RN 4800 B, bt A7 58 B B B3 AN 20:50MHz set 10417
40MHz set 8333

I & B PRE N 9600 B, bit fo7 %5 B 8 JE HH S £ :50MHz set 5208
40MHz set 4167

[ WEE PERE R N 115200 B, bit A7 55 B &0 E B A %0:50MHz set 434
40MHz set 347

)
(
//input ports
input clk,
input uart rX,
//output ports
output reg [7:0] rx_data,
output reg rx_en,
output rx_finish
)

// vart rx state machine's state
localparam IDLE = 4'h0;
1RGSR THIRME 5 2K
localparam RECEIV_START =4'hl;
/RN Uart FHGME 5, AR D BCR .
localparam RECEIV_DATA =4'h2;
/RN Uart M (5 5, BULRERE A%% 8bit, BT A 11 1] A7 B HL
1B, 8 A MHE Bk 2 stop IRE.
localparam RECEIV_STOP =4'h3;
MFIPRESHIR LR F T, 52 RS — B IR 7 25547 —
A AL A B EHCIR S B L.
localparam RECEIV_END  =4'h4;
A KRR

1

//wire and reg in the module

1

reg [2:0] rx_state=0; //current state of tx state
machine. ZHPIRE

reg [2:0] rx_state n=0; //next state of tx state machine.
T PRE

reg [7:0] rx_data reg; //
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PR 52 ol T A7 A

reg uart rx_1d;
//save uart_rx one cycle. PRAF uart_rx — N8P 3
reg uart rx_2d;
//save uart_rx one cycle. fRAF uart rx HJ P9I 2 R HH
wire start;
//active when start a byte receive. il F] start {5 5 Fr&
reg [15:0] clk div_cnt;
//count for division the clock. W R AT A
//
/Nogic
//

//lsome control single.
always @ (posedge clk)
begin
uart rx_1d <="UD uart _rx;
vart rx 2d <="UD uart rx 1d;
end

assign start = (luart_rx) && (vart rx_1d || vart rx_2d);
assign rx_finish = (rx_state == RECEIV_END);

//division the clock to satisfy baud rate.J 45 i HH 114 2%
always @ (posedge clk)
begin
if(rx_state == IDLE || clk div_cnt == BPS NUM)
clk div ent  <="UD 16'h0;
else
clk div.cnt <='UDclk div_cnt+ 16'h1;
end

// receive bit data numbers

IAEFENCEHRARS T, 2RI bit A2, & — SRS A o 1

reg [2:0] rx_bit_cnt=0; //the bits number has transmited.
always @ (posedge clk)
begin

if(rx_state == IDLE)
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rx_bit_cnt <="UD H

else if((rx_bit_cnt == ) && (clk_div_cnt == BPS NUM))
rx_bit cnt <= "UD H

else if((rx state == RECEIV_DATA) && (clk div. ent ==

BPS NUM))

rx_bit_cnt <="UD rx_bit cnt + ;

else
rx_bit_cnt <="UD rx_bit _cnt;

end
/1

//receive state machine
//

IMRSHURZE B %
always @(posedge clk)
begin

rx_state <=rx_state n;
end

IMRZSHURZS B #E 26 S B e e
always @ (*)
begin
case(rx_state)
IDLE
begin
if(start) /18 0 2|
start {5 52K, T —REBEFE 2 start IR
rx_state n=RECEIV_START;
else
rx_state n =rx_state;
end
RECEIV_START
begin
if(clk_div_cnt == BPS_ NUM) /1B 58
FRAZN start &5 S
rx_state n=RECEIV_DATA;
else
rx_state n =rx_state;
end
RECEIV_DATA
begin
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if(rx_bit cnt == && clk_div_cnt == BPS NUM) // £ 5¢
Jik 8bit HE B A
rx_state n=RECEIV_STOP;
else
rx_state n =rx_state;
end
RECEIV_STOP
begin
if(clk_div_cnt == BPS_NUM) e
TERAEIN stop ARG T
rx_state n=RECEIV_END;
else
rx_state n =rx_state;
end
RECEIV_END
begin
if(tuart_rx_1d) e €
LLHEPHAC, RRHEARLR ORI start brBif55, T BBk H| start IR
rx_state n=RECEIV_START;
else //
B HAIRDL B, B2 RARTS, 5547 start (55 B RK
rx_state n=IDLE;
end
default : rx_state n=IDLE;
endcase
end

/1 IRZSH U
always @ (posedge clk)
begin
case(rx_state)
IDLE ,
RECEIV_START : IHEZS
PRI start PRA IR P2 SO 4 2 1 2 A s AN B30 466 1 LA
begin
rx_en<='UD 5
rx_data reg <="UD ;
end
RECEIV_DATA
begin
if(clk_div_cnt == BPS_NUM[15:1]) IIHE— AN
Jei ST e T 7 8 B A% ) 90
rx_data reg <='UD {uart rx , rx data reg[/:!]}; //
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LAEA A #2115 20RE vart_rx BRI G2 v 27 A7 2 B e = (82 (Uart A5 RAL AL T
e Ja — A bit NI 2 AL

end
RECEIV_STOP
begin
rx_ en <='UD ; /% fE RE
55, Rasmos BEEE A &
rx_data <="UD rx_data reg; /¥ I w AT
v HOAEL TR 45 fm L 2 A 4
end
RECEIV_END
begin
rx_data reg <="UD ;
end
default: rx_en <="UD H
endcase
end
endmodule
8.5.38 R SpHEH I

Hbs: 7225 1S 1Al fa AR A5 5 HF 4 o — ARG F 5, busy B F FFHTRT

Bt R AT

Module W1 F:
“timescale /
“define UD #
module vart data gen(
input clk,
input [7:0] read_data,
input tx_busy,
input [7:0] write_max_num,
output reg [7:0] write data,
output reg write_en
);
// set every second send a string,"====HELLO WORLD=—=="

I BB LAY RIE TR R
reg [25:0] time_cnt=0;
reg [ 7:0] data num;

always @(posedge clk)
begin
time cnt <= "UD time cnt + 2
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end

/1 VB H TR AR X TA]
reg work en=0;
reg work en_1d=0;
always @(posedge clk)
begin
if(time_cnt == )
work en <="UD H
else if(data_num == write_ max_num-1'b1)
work en <="UD H
end

always @(posedge clk)
begin

work en 1d <="UD work en;
end

// get the tx_busy*s falling edge  3KHX tx_busy 1T FE#T
reg tx_busy reg=0;

wire tx_busy f;

always @ (posedge clk) tx_busy reg <= "UD tx_busy;

assign tx_busy f= (!tx_busy) && (tx_busy reg);

/] ER R S R A5 5
reg write pluse;
always @ (posedge clk)
begin
if(work en)
begin
if(~work en 1d || tx busy f)
write pluse <= "UD H
else
write pluse <= "UD H

end
else
write pluse <= "UD H
end
always @ (posedge clk)
begin
if(~work en & tx_busy f)
data num <= ;
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else if(write_pluse)
data num <=data num + ;
end

always @(posedge clk)
begin

write_en <= "UD write pluse;
end

I FFRFHIXS R ASCII B
always @ (posedge clk)
begin

case(data_num)

9

: write_data <= "UD 3// ASCII code is w
: write_data <= "UD 3// ASCII code is w
: write_data <= "UD 3// ASCII code is w
: write_data <= "UD 3// ASCII code is .

: write_data <= "UD 3// ASCII code is m
: write_data <= "UD 3// ASCII code is e

: write_data <= "UD 3// ASCII code is y
: write_data <="UD 3// ASCII code is e

: write_data <= "UD 3// ASCII code is s

: write_data <= "UD 3// ASCII code is e

: write_data <= "UD 3// ASCII code is m
: write_data <= "UD 3// ASCII code is i
: write_data <= "UD 3// ASCII code is .

: write_data <= "UD 3// ASCII code is ¢
: write_data <= "UD 3// ASCII code is o

: write_data <= "UD 3// ASCII code is m
: write_data <= "UD ;
: write_data <= "UD ;
default :  write data <= "UD read data;
endcase
end
endmodule
8.5.48 [sLe TR R P it

HBAs: T 1s & DT Ak — k-] E 7R B “www.meyesemi.com”,
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A A B AT AN B R U EE L, LED B3t BoR =ik

Uart_data_gen B4 —ANE]FG 1S BHIOfL RS 5, [R5 H 28— AN Rk
A, SEAF uart_tx H A busy TR EIK, SRAD vart_tx FEASRPIRES WKL T —
A byte I, PR ZE HY H EURIE R A A Bk ol IR — A

Uart_rx BEHHRIEIHEE G HiH — 1 x_en 55 (RIEIR{ERES ). —4H
BB E 7 BB E 9 —8UFH), P EE RS LED AT,

HARE) module SZELLNR:

“timescale 1ns/ 1ps
“define UD #1

module uart top(

//input ports
input clk,
input uart_rx,
//output ports
output [7:0] led,
output uart_tx
);
parameter BPS NUM = 16'd434;

/] VB PR N 4800 I, bit A T I A B3 H:S0MHz set 10417
40MHz set 8333

/BB FFR N 9600 B, bit A7 5 B B & AN $:50MHz set 5208
40MHz set 4167

/) BB RER RN 115200 B, bit A7 56 B4 E 3 S #:50MHz set 434
40MHz set 347 12M set 104

/1

//wire and reg in the module
/1

wire tx_busy; //transmitter is free.
wire rx_finish; /Ireceiver is free.
wire [7:0] rx_data; //the data receive from uart rx.
wire [7:0] tx_ data;
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wire tx_en; //lenable transmit.

/1
/Nogic
/1
wire rx_en;
/1
//instance
/1
reg [7:0] receive data;
always @(posedge clk) receive data <= led;
uart_data_gen uart data gen(
.clk ( clk ),//input clk,
.read data ( receive data),//input [7:0] read data,
tx_busy ( tx_busy ),//input tx_busy,
write max num ( &'hl4 ),//input [7:0] write_ max_ num,
.write_data ( tx_data ),//output reg [7:0] write_data
-write_en ( tx en ) //output reg write_en
);
//uart transmit data module.
uart tx #(
.BPS NUM ( BPS NUM ) //parameter
BPS NUM = 16'd434
)
u_uart_tx(
.clk ( clk ),// input clk,
tx_data ( tx data ),// input [7:0]
tx_data,
Ax_pluse ( txen ),// input
tx_pluse,
Juart tx (  uart tx ),// output reg
vart tx,
tx_busy (  tx_busy ) // output
tx_busy
);
//Uart receive data module.
uart rx #(
.BPS NUM ( BPS NUM ) //parameter
BPS NUM = 16'd434
)
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u_uart rx (

.clk ( clk ),// input clk,
zuart rx ( uart rx ),// input uart_rx,
xx_data ( rx _data ),// output reg [7:0] rx_data,
JIX_en ( rx_en ),// output reg rX_en,
xx_finish ( rx_finish ) // output rx_finish

);
assign led = rx_data;

endmodule

8.6 LMK

H SSCOM LI T E,, BHric &Y 115200bps, H#ukgily 1 Ak
gahr . 8 ABUEAL . RGN, 1 AR, ) Type-C #4ZIF A S Wik G A
MRS

SCEOILR —: AR O T HAERERE 1S FHTEI—IK: “www.meyesemi.com”;

SKIIR

fE 0L HE BBl Hex # U k% 55 AT FH AR~ £ W
LEDI1,LED3,LED5,LED7 # 55, LED2,LED4,LED6,LED8 4R IR 2
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