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FPGA A\ [THRIE 3-73 958

B Hes

> 8 p AR,
151 B N~ 50Mhz 7 25 B A (R0 FL T 35 482 ) ] 1 ER AR ) 509 A IR K L 8 4347 i i o
S 50Mhz8 438 A 50/8=6.25Mhz JE A 20ns*8=160ns, = L F-RFEE a] &
80ns, I HL T-HF 4L} A] 2 80ns, PRI LAFH 50Mhz 7E At Badsffim & i dh, 24 0 1H 53
3, PREEEHFRD 20ns*4=80ns, T1EUM 4 F| 7 B 2% BRI AT SEEL 8 7940
TR R T R T B LA, WK R e AR AT RIS RS, IR AR U 1)
Pl &

MBI IR 1

piclk —/ ./ N/ \N_/ \_/ N/ ./ ./ \
div_cnt 0 1 X 2 X 3 4 5 6 X 1T >
clk ¢ /-

Kl 1 o Pdsion vt
LI IR B B2 H R 5, 2 AN e KK B 370 St ds D SL I 4 1R fif 52

T, AFRESLHL—A divider counter 1 — MR divider counter THEER EUE AR FI R
PAEF R,

> Verilog UG5z
/156 EE AR
//frequence_divider_8.v

module frequence_divider_ §(

input wire pi_clk,
input wire rst_n,
output wire po_clk_r,
output _wire po_clk_c

);

reg [2:0] div_cnt;

reg clk_r,clk_c;

always @(posedge pi_clk or negedge rst_n)
if(rst_n==1'b0)
div_cnt<='d0;
else
div_cnt <=div_cnt + 1'b1;

always@(div_cnt)
if(div_cnt<3'd4)

clk_c=1'bl;
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else
clk_c=1'b0;
always @(posedge pi_clk or negedge rst_n)
if(rst_n==1'b0)
clk_r<=1'b0;
else if(div_cnt<3'd4)
clk_r<=1'b1;
else
clk_r<=1'b0;
assign  po_clk_c=clk_c;
assign  po_clk_r=clk_r;

endmodule
FRAIRAY
module frequence_divider_8(
input wire pi_clk,
input wire rst_n,
output  wire po_clk_r,
output  wire po_clk_c
);
reg (2:0] div_cnt;// 73 BT 4
reg clk_rclk_c;//clk_r RetiE Mo 1728, ck_c G a N r TRHIZ registe

c 16 HJ/2 combination;

always @(posedge pi_clk or negedge rst_n)
if(rst_n==1'00)//X B m B EAL, HTHURIIEEA rst_n K TREESMMAE N, HE
Akt pi_clk AR,
div_cnt<="d0;//3X AL F'do o sEEUE HIAL B8 F 355 T div_ent FAL5E
else
div_cnt <= div_cnt + 1'b1;//IXBEARE 3 MLAHEE 7 FESIAZE, BN
3'b111+1'b1=4'b1000 A4 XK AFFAE# KA 3 Arfir LA bk % 75, R MK =478 3'b000;

[/ FHIZA always SeALE #)2 —NHGEH, & hBURFIR R div_cnt 8 & 4 -
ARARAIA R, FEP A A B3 A R B ST PAT Y o 3 B A PH ZE T B 455 (=), BELZE Y
T B RAR 2 fk A S BOINS Z20 5 5 T BN SR T B 58 B IR HE R, RAASK
A TRAE AR B0 o TSRS 30 F 8 ) B L 2 A5 S T R R R SR T IR T B, THERRI ISR T
NS LI ) o Tt (L PR O R AR IR A T2, A4 sl A U A A P 6 7 5 A 2
(B 22 210 TR ) 220 55 248 17 T14T2 3R A KIS ], 7 T1+T2 X BRI 8] ) AR TR R 2
PHEERAS . i Tk ik PH ZE T R AT 2 Y 2 A1 &2 AR i

always@(div_cnt)

if(div_cnt<3'd4)
clk_c=1'b1;
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else
clk_c=1'b0;
[/ NIARXAS always FUELE B — AN P, N pi_ck B R); X HEAK
Fe AR PHZEMA R (<=): AR P ZEMRAE T &V Ak A S B 255 i D AR A% (BEXF FPGA HIZR & T H), D
filk R an &l 2, R ATLAR LA, it Bk, CRARPZEE 7 5 AL A 55
FRAR S I 2 PEFT N BB A788 D Uiy, DU QSR AT ui A TS SE A SRR 2 N i
11,D & D Ml #R AN, Q dise D Ml as gt o I 52 4R B A AT H A FH ZE I
1B
always @(posedge pi_clk or negedge rst_n)
if(rst_n==1'b0)
clk_r<=1'b0;
else if(div_cnt<3'd4)
clk_r<=1'b1;
else
clk_r<=1'b0;
assign  po_clk_c=clk_c;
assign  po_clk_r=clk_r;
endmodule

pi data

pi clk

D register

Kl 2D ik &8s
DA P A1 EALE S 4
TR
//tb_frequence_divider_8.v
‘timescale 1ns/1ns
module tb._frequence_divider_8();
reg clk;
reg rst_n;
wire clk_rclk_c;
initial
begin

clk=0;

rst_n=0;

#100
rst_ n=1;
end
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always #10 clk <= ~clk;

frequence_divider_8 fd8_inst(
.pi_clk(clk),
.rst_n(rst_n),
.po_clk_r(clk_r),
.po_clk_c(clk_c)

);

endmodule

FRAITRE AREY
//tb_frequence_divider_8.v
‘timescale 1ns/1ns

module tb_frequence_divider_8();

reg clk;
reg rst_n;
wire clk_rclk_c;
initial
begin

clk=0;

rst_n=0;

#100 //7E begin end HR%E N RIMFFPATES), A T05 AR 254G, #RIEEE SRR
BRI IR R IR IR IS [E], A SR TE timescale HHAE Mo X BLFRAEIR 100ns fEfil A N —
%iE4]), RIZEIR 100ns J& rst_n 15 S 447 &

rst_ n=1;
end
always #10 clk <= ~clk;

/1R 5114k,
frequence_divider_8 fd8 inst(

.pi_clk(clk),

.rst_n(rst-n),

.po_clk_r(clk_r),

.po_clk.c(clk_c)

);

endmodule

»  Modelsim DjREf) H45 R K

FESE R e R VAR UF 1 i B A I I B Project SRATEDIREREHL . AT AU SCHLAE
AN —— B modelsim #/EREE, EAM AT LAE B3R A PRI R AR .
REAFHEWIY clk_r Al clk_c A2 A0 75— I Ja S 2

B gaclk_r AETTAEAE, AT AR, il N B R 2 B RBAEIT NEI D I, ot R 4 nT
Wi 25T JE A A7 4% D S 5N 1'b1, M %1 Q I A7 i E — R B 4T Hh i 1'bo
BT, 2T — e ETHEZPRE, Q imesit 101 3TH . B EiR 14 pi_clk A H]. X
& D iR AR

clk_c HITRAGEH, 2Rk, BEpUE R RS EIR MA S EBALBIEIR A K,
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M TR D RE 3, BoA IR IR S, Bt AL & 8 387 R 1 clk_c T A2 25 OIS 22 B AR AR
FE S L P R AR SE IR AL 5 W R AL B AE IR 1R KA.

T —
sm] Wave = | B i
File Edit View Add Format Tools Bookmarks Window Help
| | em| Wave - Default e x

|8- =20 S $RB0" 0-NE || SEIHD) ef tes F ool gnne AW At tan 29909

|JﬁgﬁgﬂggoJgeﬂsﬂk_lﬁjp«w@} Search: R RN I T T
T ‘

Kl 2 Modelsim ZhEg i FL
> MLA Quartus | BAFHEIT BLER SR BT JRAT G4 B B JEIR ST ) 1 B U
1. 1E design 1 sim HRHIR H F 85— N4 4 N Quartus_pro, 1 7 quartus
1R A SR A 3

r — .
@ Quartus 11 64-Bit [E=REEE

File Edit Wew Project Assignments Processing Tools Window Help 2

Project Navigator @A X

Compilation Hierarchy

iy Hierarchy | Files | & Design Units |

Tasks o8 x

Task
4 W Compile Design b
> W Analysis & Synthesis

> W Fitter (Place & Route) -

DEEH@ & bR o o Y s BRG D e G E

Flow: [Compiation - | [customize... | . UA RT U S@ - I

T Version 1’

< | m | » © Documentation

»

; Type Message

@

ﬂ 4

E\. System /% _Processing /% Extra Info /% _Info /% Warning /%_Critical Warning /\_Error /\_Suppressed /\ Flag /
i

2||Message: + ¥ | |Location:

0%
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B 3 Quartus Il FT -5
2. g quartus TfE
< %P FILE->New Project Wizard, 1% 4

@ Quartus II 64-Bit

Edit View Project Assignments Process

O Mew... Ctrl+n
& Open... ctl+0
Close Cirl+F4

@ Mew Project Wizard...
@3 Open Project... Cirl+1
Save Project

Close Project

Save cl+s
Save As...
G save al ciri+shift+s

a1l
< LRERBE AN IER NEXT BIR]

@ New Project Wizard ]
Introduction
The New Project Wizard helps you create & new project and preliminary project settings, induding the following:
. Froject name and directory
- Mame of the top-level design entity
. Project files and libraries
* Target device family and device
. EDA tool settings

You can change the settings for an existing project and specify additional project-wide settings with the Settings command (Assignments menu). You can use
the various pages of the Settings dialog box to add functionality to the project.

[] Don't show me this introduction again

Kl 5 THEEENHIT
> LREARR R TR N 3 E
TFEM AR RR 2 AT 22 quartus_pro SCFR
TREAFIAS frequence_divider_8
T JE NI frequence_divider_8
R WRTZ N H S TZ BRI A A — BN 16 25 I PRES %
R K 6
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@ New Project Wizard Iﬁ

Directory, Name, Top-Level Entity [page 1 of 5]

What is the working directory for this project?

C:MyDocumentsfwork_dir/DSP Tutorial Entry_levelfsection3/source_code/quartus_pro E]
What is the name of this project?

frequence_divider 8 E]
What is the name of the topevel design entity for this project? This name is case sensitive and must exactly match the entity name in the design file.
frequence_divider_8 [l

Use Existing Project Settings. ..

<Back | [ mext> |[ Ensh | [ cancel ][ keb

Kl 6 THEw &I
<> UNINARE At
1 design H = K frequence_divider_8.v
EPESE R R — R Bl i ADD AR SO N B LRE .
mnE 7

@ New Project Wizard [

Add Files [page 2 of 5]

Select the design files you want to include in the project. Click Add All to add all desian fles in the project directory to the project.
Note: you can ahways add desian files to the project later.

File name: E Add
File Name Type Library  Design Entry/Synthesis Tocl HDL Version Add Al

../designffrequence _dvider_8.v Veriog HDL File Default

Remove
U
Down

Properties

Specfy the path names of any non-default braries.

[ <geck |[ met» |[ @msh || cancd || meb

K 7 12 R SCa
<& IEFEAHR FPGA EHT
FUBHHE S — OB ZOT KB, IR AR # B AR (100 T 7247 ) il =2 i 2
WIS 2 R &K, T AR E AT . X BRI R H bRt
cyclone IV EPACE6E22C8
BRI QFP
Pinout & 144
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Speed grade i%£#f 8
niE 8

@ New Project Wizard

Select the family and device you want to target

Device family

Family & Device Settings [page 3 of 5]

for compilation.

Eamily: |Cydone IVE

Devices: | Al

Target device

@ Auto device selected by the Fitter

Show in ‘Available devices' list

Package: [.ﬂny QFF

Pin count: [144

Speed grade: [8

Name filter:

Show advanced devices HardCopy compatible only

() Spedfic device selected in 'Available devices' list

QOther: nfa
| I
Ayailable devices:

Name Core Yoltage LEs User Ij0s Memory Bits Embedded multiplier 3-bit elements FLL bal Clo
EP4CESE22C8 1.2V 6272 92 276480 30 2 10
EP4CE10E22CS 1.2V 10320 92 423936 46 2 10
EP4CE15E22C8 1.2V 15408 82 516096 112 4 20
EP4CE22E22C8 1.2V 22320 80 608256 132 4 20

Companion device
HardCopy:
Limit DSP & RAM to HardCopy device resources
< Back I [ Next > ] [ Einish ] [ Cancel ] [ Help

K 8 B fF i
S RBRRHTARE, HWPEREEBINESE Finish BIFT 41Kl 9

&4 New Project Wizard

(B

EDA Tool Settings [page 4 of 5]

Spedfy the other EDA tools used with the Quartus II software to develop your project.

EDA tools:
Tool Type Tool Name Format(s) Run Tool Automatically
tDesign Entry/Synthesis || <None> > || <None > Run this tool automatically to synthesize the current design
Simulztion <Mone> - E Run gate-evel simulation auto y after compilation
Timing Analysis <Mone> > || <None > Run this tool automatically after compilation
Formal Verification <Mone>
Board-Level Timing <None >
Symbol <None >

Signal Integrity <None >

Boundary Scan <None >

< Back H Next > H Finish H Cancel H Help

Kl 9 THWE
TR E I, AMAE AT 5 H—A & project Navigator Al task, F:r
project navigator £ TAEN PTG PRSIk, AR RA —/ k.
Task % 15 Compile Design JE T, ik T2 g1k L FEIE TN,

B LI Analysis & Synthesis ZE& FEL T, AT 1B 2828
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JEEEA AL RTL HLES
W Fitter (Place & Route) /& Afi e ffiZk, M RTL FELEK AT o 21 SERR A 1] FEL SR
ZAAEAe, SEIL FPGA 4 () it
B Assembler (Generate programming files)iX ANk I A L= 4454 altera
PRHERI AR foga dmFEFEFT o
B TimeQuest Timing Analysis X NZEI 2 A2 A 7 20 AH B2 R
B EDA Netlist Writer iz T ] DA il X & S0
VERS W R A BN T R BL S view->utility windows->8A8 J5 £ FE project
Navigator £ task B o] i H I .

k9

@ Quanue B 33:bie- C k_dir /DB Tutorial Iocel fumct _cocl i . dhrcicer_i - frequence_dider_& [ESRr=g = |
Ge L4t Vew Browct Monmens Facssseg Lok Wndew e T

DEHG S L R@ o o [reoemedos HY @RS TP O U &8 L 0¥

Freject Navgalor. Ld-2.]

Loty |

| | cyoon e aumo |
[ Trequmce_shvces 3 30 |

| N\ = J;;\\

| @ [ERET TS o]

.!.ﬂ'l i LI kS -]

Fiw: [Complason v | [ Consomene...| l I S I I
Version 11.1

Tak
| # I Comple Desgn

b Analyus & Syt
| P Ficter (Place &Aoute] IF |
| 3 B pssesbher (Gearate programeng St
| 0 Edtserngs

B iew Report

| B Timeuest Timing Anslyss

B EDA Hetist viriter
| i,

| 85 Fresseng /\ b info '\ infe [\ Wameg /' Crscel waming '\ erer
| £ [Message: 4 | 9| Locaton:

Kl o LHES IH
< B E A A modelsim 517 BT MR SCE
1. 57 assignments S F->setting->simulation
2. Tool name %+ modelsim
3. Format for output netlist i%£¥% Verilog HDL Time scale #%F¢ 1ps
4. HAMERINILHE OK
WK 10 BE T BRI
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—
_# Settings - frequence_divider_8

= [ B i |

[] Run gate-evel simulation automatically after compilation

N

Compilation Process Settings

Early Timing Estimate
Incremental Compilation EDA Netlist Writer settings

Physical Synthesis Optimizations Format for output netlist: |Verilog HDL -

EDA Tool Settings
Design Entry/Synthesis Output directory: - simulation/modelsim
Simulation )
Formal Verification [C] Map ilegal HDL characters

Board-Level Options for Power Estimation

N

TimeQuest Timing Analyzer

Assembler More EDA Netlist Writer Settings...

Design Assistant

SignalTap II Logic Analyzer Bl
Logic Analyzer Interface @ None

PowerPlay Power Analyzer Settings -

SSM Analyzer () Compile test bench:

Use script to set up simulation:

() Script to compile test bench:

More Nativelink Settings...

Category:
General
Files
Libraries Spedify options for generating output files for use with other EDA tools.
4 Qperating Settings and Conditions
Voltage Tool name: [Mcdelswm
Temperature

4 pAnalysis & Synthesis Settings
VHDL Input [7] Generate Value Change Dump (¥CD) file script  |Script Settings. ..
Verilog HOL Input
Default Parameters Design instance name:
Fitter Settings

Test Benches...

(o]

K 10 BB 7 H MR
> AERMEE

M AF S5 K211 EDA Netlist Writer, RS IX B 4 5 7R 4 i3k 5

Tasks @A x

Flow: [Compilation "l [Custornize... ]

Task

4 W Compile Design
> Analysis & Synthesis
Fitter (Place & Route)

Assembler (Generate programming files)

>
>
+ TimeQuest Timing Analysis

EDA Metlist Writer

YYYYY

>

@ Program Device (Open Programmer)

4| 1 | 2

K11 R shg il e
I 1 S IR AR SRR I ] 12

(Tasks LT-E3
Flow: [Compilaﬁon '] [Cushomize...]
Task
4 P Compile Design
v > M Analysis & Synthesis
W > = Fitter (Place & Route) 0
> W Assembler (Generate programming files)
. TimeQuest Timing Analysis
v > W EDA Netiist Writer i
@ Program Device {Open Programmer)
£l i | +

ERHINEIE www.fpgaw.com



g =it 4
O ZHI XIN TECHNOLOGY T@gﬂ %ﬂ"?% Www.zxopen.com

N

>

Bl 12 RS
> KGRSO RITRER S L) Sim H 3%
$TFF your path/quartus_pro/simulation/modelsim
2| frequence_divider_8.vo U, & A4
F frequence_divider_8_v.sdo T4, 4E T} 344
EHIX AR your path/sim/ H 3%
ML modelsim F1_E—B =4 R FZER ST R E
1. fE sim HRWESL—NEH S 400 altera_lib
2. #TJF quartus I Z3 T HM 23 H S, # AT H% your path\Quartus |
11.1\quartus\eda\sim_lib
FEIE H s P B a0 T = A0
altera_mf.v
altera_primitives.v
cycloneive_atoms.v
FHEARATT S HI BRI B ) altera_lib H .
3. 4TJF modelsim f£ sim HxEIE AT, r@ ANENZFIRDIRe R4 ER.
BV TRETNVALESS 2 YA vE g, XHEMAETR, AERES BN,
4. EWNSCAEMAR TARE S
Sim/Altera_lib H % FH:
altera_mf.v
altera_primitives.v
cycloneive_atoms.v
sim H3 T
frequence_divider_8.vo//It U 5t A2 X 2R SC A

tb_frequence_divider_8.v

Kl 13
#¥ Project - C:MyDocuments fwork_dir/[DSP TutorialEntry_level /section3/source_code /sim/ppp2 sty H M x|
"INarne |Stat|.|s \'|T\,r|:-e |Orde‘Modiﬁed |
|| cydoneive_atoms.v » verilog 2 11/01/201107:25:35 ...
|| altera_primitives.v > Verilog 1 11012011 02:28:36 ...
|| tb_frequence_divider 8... Verilog 4 03/23/201406:17:51 ...
|| altera_mf.v > Verilog 0 11/01/201102:30:19 ..,
] frequence _divider_8.vo ? Verilog 3 03/23/201407:52:54 ...
SREFINEIE @I ES
5. YmiELL LIRSt
ke & 14

%P compile->compile all
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|ﬂ| Project - C; MyDocuments fwork_dir f[DSP TutorialEntry_level{section 3/source_code fsimfppp2 N HdA X
"1Name |513h..|s '-_|Type |Drde‘Modiﬁed | |

|| cydoneive_atoms.v + Verlog 2 11/01/201107:25:35...

|| altera_primitives.v { Verlog 1 11/01/201102:28:36 ...

|| th_frequence_divider_8... " Verlog 4 03/23/201406:17:51...

|| altera_mf.v ( verlog 0 11/01/2011 02:30:19 ...

I frequence_divider_8.vo 4" Verilog 3 03/23/201407:52:54 ..,

K 14 w58 G
6. WEIERXH

® i At simulate->start simulation 1% 15

-
M ModelSim SE-64 10.2

File Edit View Compile Emulate] Add  Project T

Design Optimization. ..

Runtime Options...

Run L4
Step L =
‘TIName MR 0
|_. cycloneive_atoms.v Break g 2
altera_primitives.v 1
— ol End Simulation 3

-

th_frequence_divider_8...

altera_mf.v
] frequence_divider_8.vo f Verilog 3

Kl 15 FFaa 07 Hk Bk I

® B AfFEIEISIK, 1EFE SDF EI-RunA 16

Rty add, & frequence_divider 8 v.sdo//FER} S A

R [ Disable SDF WARNINGS FI Reduc SDF errors to warning, &Ik
SR JG V3] Design ETH-F

= ; n T —

M Start Simulation -.- - = - ﬂ
Design | VHOL | Veriog | Libraries  SDF | Others | 3]
~SDF Files

;H_ﬁI]_Begion t Add
C ocuments fwork_dir f[DSP Tutorial/Entry_level fsection3/source _code fzim/frequence _divider_8_v.sdo
MyD: fiwark_dir /D [Entry_level: /: _code/sim/freq _ 8 Modify

~SDF Options Multi-Source delay

|+ Disable SDF warnings 11

¥ Reduce SDF errors to warnings

OK Cancel

L _
K 16 SN RERT S
7t design LI R EFF work FE) H F3K 2 tb_frequence_divider_8 #HHk, ik
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tb_frequence_divider 8 , X KB {¥ £ design wunit Zw B T & W
work.tb_frequence_divider_8, < J& i OK jazn{i H k] 17

F ™
M Start Simultion B =
=
Design I WHDL ] Verilog ] Libraries ] SDF ] Others ] ﬂﬁ I
"IName |Type |Paﬁ1 j
T ST TIOETE Ty DOTOmETTS
i sti_scale_cntr Module C:MyDocuments
| ] tb_frequence_divider_8 Module C:MyDocuments
1] Hf Module C:MyDocuments
i tife Module C:MyDocuments
/] TRI Module C:MyDocuments
1] tn_m_cnir Module C:MyDocuments |
1] tn_n_entr Module C:MyDocuments
1] tin_scale_ontr Module C:MyDocuments | |
#Hl foatfixib Library ~ $MODEL_TECH/. Bl
dALn -~ PN va st — T
]
| RN
Design Unit(s) Resolution
]
work.tb_frequence divider 8 default !’ I
]
Optimization (1
I Enable optimization Optimization Options... H
]
| Cancel

Kl 17 B8l 5 At

7. EUREBEEHEH
EEE O HFT I sim &I, &+ th_frequence_divider_8 FE4E AT A W I 2 wave
W, AR AL 4RIk T Add to->wave->all items in region
B AT DR T O 2B W N K 18, S RIERF T EL 7 E8E T, X
MG EENAT, AEAFOeyiii T, BEEEET .
fERTERE S ST wave & )5, A LLFF Transcript & LA R 674, run
500ns LT ULEE wave E 2 AR CEFHREHEN T .
BT B R] LLE I po_clk_c 5 pi_clk EFHEH T 6.426ns(F AN 55 (i hx 2 7] 4E
IB)LEIR, XA FERLE D REDT B /& 0. Po_clk_r 5 pi_clk [ - FHEH 6.559ns )
FEIR (LT AN FR 2 R REIR ), IXAMERAE DI REf 5 0. HE7E 501 B kit o
SR AR PR A 2 S AR R N B 7 LA I S A

1w Wave - T — e
File Edit View Add Format Tools Bookmarks Window Help

58] Wave - Defait i 2
B-osE 8 i W80 [0 -8 | SHRAD | Bl@ - e [F o o-HATRNs DU t>tIias]
A-A-GE- B[N U B[ L L% D [[2eg B e Apgrllaqasin

230855 ps to 335007 ps sim:fth_frequence_divider_8/fds_inst/div_cnt

18 &1 B
XIRPRFERIX AR T, KA M4 RS 2 2 ORBHS IR A M) /8, Wik B
SHLTHZINS KK B A . www.fpgaw.com
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