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Verilog fXAYSZHL

//5E BRI LR A7 2] design/shift_led.v
//shift_led.v

module shift_led(

input wire pi_clk,
input wire rst_n;
output wire [3:0]led
);
parameter div_end=25'd25000000-1;
reg [24:0] div_cnt;
reg div_end_flag;
reg [3:0] shift_led=4'b1110;
wire shift_flag;

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

always @(posedge pi_clk or negedge rst_n)
if(rst_n == 1'b0)
div_end_flag <="'d0;
else if(div_cnt == (div_end-1))
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div_end_flag<='d1;
else

div_end_flag<='d0;

assign  shift_flag=div_end_flag;
always @(posedge pi_clk or negedge rst_n)
if(rst_n == 1'b0)
shift_led<=4'b1110;
else if(shift_flag == 1'd1)
shift_led<={shift_led[2:0],shift_led[3]};
assign  led=shift_led;
endmodule
A TR REACHY
[/ AR A
//shift_led.v
/] FRA—MERFRAAG T, 5525 NBZF A7 88 ) o5 A7 4% 10 2 AL

module shift_led(

input wire pi_clk,
input wire rst_n,
output wire [3:0]led

);
/2 E0075 B, 3X B A R B pi_clk A& 50Mb Ji B 52 20ns A4 B kT AT D146 5 B3R 500ms
7% 500_000_000ns/20ns=25_000_000 1™ pi_clk A, AT PAR B — DS HORAE it Hids
ZIEEIIbRE

[V, KEET parameter HIRAEMSHT R, SHTE RERBEIANARL, EXET
parameter Z SR FESE LR, SEAHEH T HE LRI AHSIF] div_end g S5
%, WAE DT S PHZEMAE : AEREH AR T DLd i OCHE 7 defparam JCHE 25 B 2 H bRk
MZHA R, EUERNETESHE], X BRI ER XA KA.

parameter div_end=25'd25000000-1;

[/ EAFERERMI A, Horh shift_led e 5 AR & i A B ZE B D4R E 4'b1110;
reg [24:0] div_cnt;

reg div_end_flag;

reg [3:0] shift_led=4'b1110;

wire shift_flag;

/153 Bt B s A

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

[y B B de R bR 3 AR
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2.

3.

always @(posedge pi_clk or negedge rst_n)
if(rst_n == 1'b0)
div_end_flag <="'d0;
else if(div_cnt == (div_end-1))
div_end_flag<='d1;
else
div_end_flag<='d0;
/155 flR B SL 25 A7 2+
/IE B rst_n FOB R AR FAFERIAL, 4 shift_flag Ar K IGI fil & ZF A7 s o A —
O EHCRH— MU PHER RIS — ML A7 a8, (PRALPHERT, kR {ZE ARE
BAZE QUL RBHAESIRIT, &5 IMEEEATELS, XL E ANLEB
AR & C PR, PHE S AL 568 A B, C AL 8 45 &, Horf 48 & A,B,C #B 2 MSB to LSB,
PHEZ 5 1AL B2 MSB to LSB.
/BB, DR ar A7 d o) DUEIS 208 — AN R, IS4 4R Ak S48 Sokimit, 4aiAE
HITF A7 AR 05 3bit HMEUE 45 25 50 27 47 23 H 28 Obit, 55 Obit {E 45 26 1bit, 28 1bit IX{E
2555 2bit, # 2 EURFIRMEZE 28 3bite A A A7 S E B R R AEAR EA5 5 AR —
A pi_clk AW KREATLAGE & Kl 2 RELfRIL S5
assign  shift_flag=div_end_flag;
always @(posedge pi_clk or negedge rst_n)
if(rst_n ==1'b0)
shift_led<=4'b1110;
else if(shift_flag == 1'd1)
shift_led<={shift_led[2:0],shift_led[3]};
assign  led=shift_led;

endmodule

Quartus Il RE-EHRERARS

[/ SCHARAEAE quartus_pro/pin/shift_led.txt

//to FEMIRZREEL A H NS A B, location T 12 FPGA 140 N i &7 D
to,location

pi_clk,pin_23

rst_n,pin_69

led[0],pin_136

led[1],pin_135

led[2],pin_133

led[3],pin_132

3T Quartus L&

7 quartus TAEMIFEANIE FRAE 28 = UF VRN IR 1, W SR AN 28 ey 8 3 AR ) 0%
e CI T N 5 2 T 2 I S T

> SRR 3, TREAMTZA LA HAGE shift_led
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F < ] Bl
@, Mew Project Wizard . . . . » ’ . . A » M
Directory, Name, Top-Level Entity [page 1 of 5] |
1
What is the working directory for this project? I
E:fwork_dir/[DSP Tutorial Entry_level/section4/source_codefquartus_pro E]
What is the name of this project?
shift_led (]
What is the name of the topJevel design entity for this project? This name is case sensitive and must exactly match the entity name in the design file.
shift_led )
Use Existing Project Settings...
|
i
< Back ] [ Mext = ] [ Finishi ] [ Cancel ] [ Help
. — s e— —r e — _— A

K3 THERE
> A LZREFT 5 RS SCA

F o - . Bl
@ New Project Wizard LA . . - " " H L » ﬂ
Add Files [page 2 of 5] i
i
Select the design files you want to indude in the project. Click Add All to add all design files in the project directory to the project. I
Mote: you can always add design files to the project later.
Ele name: .. /design/shift_led.v E]
File Mame Type Library Design Entry/Synthesis Tool HDL Version Add Al
Remove
Up
1 Down
i Properties
Specify the path names of any non-default libraries.
[ < Back ] [ Mext = J [ Finish ] [ Cancel ] [ Help
—— - — |
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> IEPEZHY cyclone IV E ep4ce6e22c8

‘@

Device

Select the family and device you want to target for compilation.

Device family

Eamily: |Cyclone IV E

Devices: |All

Target device

() Auto device selected by the Fitter

@ Specific device selected in 'Available devices' list

QOther: nfa

Available devices:

Show in 'Available devices' list

Package: [Any QFP

Pin count: ’144

Speed grade: [8

Mame filter:

Show advanced devices

Device and Fin Options. ..

HardCopy compatible only

Name Core Voltage LEs User I/0s Memory Bits Embedded multiplier 9-bit elements P|
EP4CEGE22CE 1.2V 8272 92 275430 30 2
EP4CE10E22CE 1.2V 10320 92 423936 46 2
EP4CE15E22CE 1.2V 15408 82 516096 112 4
EP4CE22E22CE 1.2V 22320 80 608256 132 4
1 | 1 3

Migration compatibility Companion device
Migration Devices. .. HardCopy: -
0 migration devices selected Limit DSP & R.AM to HardCopy device resources
QK ] [ Cancel ] ’ Help

Kl 5
> SERCLRREEN ), SANEHIEMA, assignments->import assignments

Jject

Assignments | Processing Tools Window Help

=

9 Device...

& Settings... Cirl+5hift+£

TimeQuest Timing Analyzer Wizard...

(& Assignment Editor Ctrl+Shift+A
€2 Pin Planner Ctrl+Shift+

Remowve Assignments...

ri Back-Annotate Assignments...

Import Assignments...
Export Assignments...
Assignment Groups...
i @ LogicLock Regions Window Alt+H
,55‘@ Design Partitions Window Alt+D

Kl 6
> ik quartus/pin/shift_led.txt Jf & OK
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e

Specify the source and categories of assignments to import.

File name: |evel/section4/source_code/quartus_pro/pinfshift_led. txt D Categories...

Copy existing assignments into shift_led.qsf.bak before imparting

[ QK ][ Cancel H Help ]

K7

AT

R OHE FAE—A task W H, WK 8, WHREA MG view A HEIAT . 48
Ja X analysis & synthesis 31T 4 & 27

|Tasks ﬁ‘ﬁlx|

Flow: [Cﬂmpﬂaﬁﬂﬂ V] [Customize... ]

Task [

4 P Compile Design

Analysis & Synthesis

Fitter (Place & Route)

Assembler (Generate programming files)
> TimeQuest Timing Analysis
EDA Metlist Writer

@' Program Device (Open Programmer)

YyY¥Y¥yY¥YY

]

1 | (1] 3

K 8 task 7
W& 40 e 4 A5 IEAf, midi assignments->assignment editor, R )45 FATE 10 —F(
BN R4 e IEA

e At ean s e AR e g e n e s e

| [#ssignments] Processing Tools  Window Help (S
b 2? Device. ..
| #  settings... Ctrl+5hift+E

T

T

TimeQuest Timing Analyzer Wizard. ..

&  Assignment Editor Cirl+3hift+A
€2 Pin Planner Crl+5hift-+
Remove Assignments...

i‘i Back-Annotate Assignments...

_] Import Assignments... '
B Export Assignments... ;

Assignment Groups... in
] S LogicLock Regions Window At ;,
3ig E@ Design Partitions Window Alt+D t
= T T TEtarTie

K9
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@ Compilation Report B | @ Assignment Editar m

<<news> ¥ Filter on node names: =

tatu From To Assignment Name Value Enabled Entity Comment

2 |+ I & =] Location PIN_135 Yes
+ [ & led[2] Location PIN_133 Yes
+ [ & -d[3) Location PIN_132 Yes
+ [ = ik Location PIN_23 Yes
+ [ - st n Location PIN_69 Yes
+ [ & led[n] Location PIN_136 Yes

< NEW > < ENEW == <2 NEW > >

Kl 10

> ARSI
1F task 7 1 XUl Assembler (Generate programming files)i£ T, ZmiF4Ew i 11 45
TP R IR g e )

T R W

Tasks g8 x|
Flow: [Compilah'on '] ’Customize... ]
Task
4 W Compile Design
W [ M analysis & Synthesis 0
o | Fitter (Place & Route) 0
o I M Assembler (Generate programming files) 0

[ TimeQuest Timing Analysis
& W EDA Metlist Writer
@J Program Device {Open Programmer)

4 m 3

K11

> JEI JTAG F#T T #L sof U, sof U R 2 RS 2| FPGA WY sram Hdsi FL 5 204 %
&y R KAREE B flash HIHERES JIC 83 POF 3.
SR tools->programmer #H programmer & 1 12 fizs, BEE 24 ERIN T sof

- _ — N
@ Programmer - E:fwork_dir/DSP Tutorial/Entry_level/section4/source_code/quartus_pro/shift_led - shift_led - [shift_led.cdf] =5 g

Eile Edit Vew Processing Tools Window Help &)

éa Hardware Setup...| No Hardware Mode: Progress: l

[] Enable real-time 15P to allow background programming (for MAX II and MAX V devices)

A File Device Checksum Usercode Program/ Verify Blank- Examine Security Erase ISP
WUl Start Configure Check Bit CLAMP

alin Stop shift_led.sof EP4CEGE22 00096D43 FFFFFFFF
m Auto Detect
¥ Delete
5 Add File....
[ s Change File...
b
| & save File
(2 Add Device...
uuuuuuuuu
8 i EPRTTERAY
H o
H o
$ooown b > A
H o =
H o

m._|»

L

K 12 programmer % [
WREABINT sof MTLLEATIESRE, X file FI3R N AALRI A IERE (A2 2 AT
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file M%), Wk 13 Fizs, ININ5ERK sof J&— & BikH program/configure FIIEFRHE .

@ Select Programming File

)

Loak in: [ ; Ex'work_dir\DSP Tutorial\Entry_level\section4\source_code'\quartus_pro v] v 0 E]
yAy My Computer . db
. incremental_db
ﬁ?, laokai pin
|| shift_led.sof
File name: |shif-t_led.sc-f | [ Bpen ]
v] [ Cancel ]

Files of type: [Programming Files {*.sof *.pof *.jam *.jbc =.ekp *.jic)

Kl 13 7N sof & I
> 1l altera USB blaster N#(Zddi ATHEAHL USB 45 I Hh, Jf222%% altera T 2k IKk3))
AR AT ENL, EFENE, e O s R R E A, IR
W IWE 14 fis, fAE—AN A U5 1 usb_blaster 1% 4%
A T e R B RN T, SRR VT AL DL A R IR S R T an i 15 o
FIHF 18455 quartus HIES4E, #R % Quartus11.1\quartus\drivers\usb-blaster iX /™ 1%

<>

<>
<>

(EPEIX BRI L, AN FIESE x64 FI x32, R4 HANER) WK 16,

iy NPT e WA IR A IR B AR A A IR AR T i 1] 17
AL ISR 18 fian, #RJE A2 _E—B ) program & 1

— s

e

£ REEAERRER
[y EftizE
¢ io[Jy USB-Blaster

> U ARFEAEE

b BE. T
- Py IS

> § BT

K 14
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- BEEDRAEG - USE-Blavier

=y
SRR A AR
& EVIEERIISEARARRITS)

Windews SR D lbernet b SN T M1 SRR AR
. RS ST.

& DS AL AR AaReR)
ERM TR SRR,

K 15

3 1 EsEEamRTae - USs-Blaster
RSB EHBREE
T rEEEEIERRE
EDA_TOOLS\altera\Quartus11.1\quartus\drivers\usb-blaster &g (R
I
| [V EEFE=D
[
i
i
I 2 MITBNERERIEFFIFEFEEL)
[ hFEERTSHEEEENCS R | LR SiEaEitTH—228 T
g =E e e
i
H
[ F—mn | [ =

K 16

@ Windows 2%

@ ) Windows FoxMiF RS R RS

> TEEHIRIFERFARIE(N)
: AEEREENML | RERENERERERR .

> DAL EHAREIE AR
SRS S SEmEE.

(v) EEHHEED)

st = e e v i O e e R S s nE S L

.

K17

g e e
4§ EESTRERHS

L i Altera USB-Blaster

i Generic USB Hub

: i Generic USE Hub

i@ Intel(R) 7 Series/C216 Chipse

ot
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N

fE programmer & H 1 /c b4 F] hardware setup ?ﬁ?%ﬂﬁu‘

TR Nl 19 Fros (BEi — % ZEHAF usb blaster N #Zk),

1%+% currently selecte hardware X HAH — N TFHikal, EHAE PR usb-blaster BIH],
LU )5 close RIT] . LI programmer % (%) hardware setup = HLt A usb-blaster &

. ;:; Hardware Setup... | USB-Blaster [USE-0]

7No

Wiy Hardware Setup Ié]
Hardware Settings JTAG Settings

Select a programming hardware setup to use when programming devices. This programming
hardware setup applies only to the current programmer window.

Currently selected hardware: lUSB—BIasber [USB-0] vJ

Available hardware items

Hardware Server Port Add Hardware. ..

USB-Blaster Local UsB-0

Close

K] 19 usb blaster %+
R L EE R 7X-2 R jtag dRfE
72 20 HHERFR SN 10 BIALE 2 ITAG ZWfe
Ah'-"‘--..____ /"13 5‘»..__

8
r 1 ” 1 \12
] 20 ZX-2 T &R
T sof X
EET
il Stop

St DY start 261
E R IXNI® www.fpgaw.com
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Progress: [ 100%6 (Successful) ]

7

BRI E A R Sk R

LIS AL led AT /2 A2 MR T .

T EE A e e

7] 3] quartus Il £ 3 & 0 255 FILE->convert programming file, 1 77 J& 1K 21 A7~

- _ o
W Convert Pragramming File - Ework_dir/DSP Tutorial/Entry.level/sectiond/source code/quartus. pro/shift led - hif... (5= e

File Tools Window

Spedfy the input files to convert and the type of programming file to generate. it
You can also import input file information from other files and save the conversion setup information created here for
future use.

Conversion setup files

Open Conversion Setup Data... ] { Save Conversion Setup... ]

Output programming file

Programming file type: [Programmer ObjectFile (.pof) - ]
Configuration device: [CFL_123Mb =] Mode:
File pame: pinfoutput_file. pof E]
Remate/Local update difference file: NONE

Create Memory Map File (Auto generate output_file.map)

(]

Create CvP files (Auto generate output_file. periph.pof and output_file.core.rbf)

Input files to convert

File /Data area Properties Start Address Add Hex Data
Options 000000000 (i)
SOF Data Page_0 <auto > Add Saf Page

Add File...

Remove
Up

Down

Properties

[ Generate | [ close |[ rep | <

Kl 21
< & H programming file type: JTAG Indirect Configuration File (.jic)
< kP flash %5 & configuration device:EPCS16
<> Mode: Active Serial
<> File_name: shift_led.jic
< & flash loader, sidi A lfY) add device
< JEF¥ cyclone IVE F1 EP4CE6 WIK 22 Frir, &£+ OK [F1 ] convert & [
&M sof data siii AUl add file AN SOF SCff:
)
< EHRZJEWE 23 B, XEEREAS T A Generate %4
> RIS A RN E DK 24
<> P13 programmer &, IEZHTH sof XFiEd, AHEERE delete MG . 25

£ flie 7 R 2 H 4 B 3 N W 4 A2 S shift_led.jic SCAF . JE &k
program/configure HIEINE A GESEAT T Ean & 25 Fiw
<> Rl start FEHEAT R ic B flash 1, FEGERUGIEIE KR WS B EEEE 2
ANE led ATIEAERS, ULWIRER & RELE] flash o T .
BRES R USHE IICc TERFE, 1 pof £k, HET AS OTR, #RE
programmer B FEE R AS R . ZX-2 KR As O£ JTAG DU HA .
XRHIRFERIX AR T, KA 4 10 G 2 R ORI IR IR i, W f %
THIZ N2 R Bl ). www.fpga.com

E R IXNI® www.fpgaw.com
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F Al
> Select Devices ﬁ

Device family Device name
[ cydone - [ eracem New...
[ cydone 1 O epace11s
1 cyclone 1 [ epacess LT E
[ cydone T L5 1 [ epace22 T
Cydone IVE O eracesn
[ cydone 1v Gx O epace4o Edit...
[ Hardcopy 11 O epacess
Remove
[J HardCopy 11T EP4CES
[ Hardcopy Iv O epacers
[ max
[ maxv E
[ stratix
[ stratix Gx
[ stratix 11
] stratic 11 GX
[ stratix 111
[ stratix v
[ stratix v m
L
K 22
r@ Convert Programming File - E:fwork_dir/D‘SP Tulorﬁa\,’E-n‘tryilevzb‘sftionll,’saurce_code/quartus_pro/shiﬂ_\ed - shif... @M‘
| File | Tools Window ~ n
LTy UTE NPT TIES 10 COMTVEr T & UTe Ty e U Prograimiming e (0 gererae: "
g;s::elso impart input file information from other files and save the conversion setup information created here for

Conversion setup files

Open Conversion Setup Data... ] l Save Conversion Setup... ]

Output programming file

Programming file type: | JTAG Indirect Configuration File (.jic) X2 ]
Options... Configuration device: [EPCSIG b ] Mode: Active Serial -
File name: shift_led.jic l:]

Remote/Local update difference file: NONE
Create Memory Map File (Auto generate shift_led.map)

Create CvP files (Auto generate shift_led.periph.jic and shift_led.core.rbf)

Input files to convert

File/Data area Properties Start Address Add Hex Data
4 Flash Loader
EPaCEs Add Soffiace

4 SOF Data Page_0 <auto > Add File.
shift_led.sof EP4CEGE22 -

Remove
Up

Daown

Properties

Generate ] [ Close I [ Help L.

K 23
r@ Quartus II ﬂ-‘

Generated shift_led.jic successfully

E R IXNI® www.fpgaw.com
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[ *

8> Programmer - Exjwork_dir/DSP Tutorial/Entry_level/sectiond/source_code/quartus_pro/shift_led - shift_led - [shift_led.cdf]* = | B
Eile Edit Vew Processing Tools Window Help &)
éHardwareSEmDm USB-Blaster [USE-0] Mode: Progress: 100% (Successful) .

[] Enable real-time 15P to allow background programming (for MAX II and MAX V devices)

File Device Checksum Usercode Program/ Verify Blank- Examine Security Erase ISP

Configure Check Bit CLAMP
abse Factory default enhanced... EP4CES 000CF915 FFFFFFFF
= shift_led.jic EPCS16 1ASES7A9 a ]

i Auto Detect
W Delete

2 Add File...

W& change File...
& save File

[ Add Device...

m.

fioe ’EPCSIS
$ooown STFFRREEEE
+

»
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