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%1% DE2-70 FAMBIERFHZE

1.1 DE2-70 /48

Altera DE2-70 (LU R &% DE2-70) S5/ KW FHBSUE: 618 A db A 7 A = SR B 27 2k
22 >) FPGA ga e R 2 3T Nios HA% AL B4 N F I H g f i T R 15256 V-6 - DE2-70 £
BEARTF IV 5 2286 T — i 70,000 A& FR T Cyclone® 1T 541 2C70 % FPGA it 7,
ZS A Altera A7 H P20 B4 FRE: EP2C70F896C6.

DE2-70 5 Altera DE2-70 (UL FfRiFK DE2-70) #H3E7%, LA DE2-70 £ k1 & 3
B 2R A NS N T A 5. BUR J2& DE2-70 SEE6 T R MR Pl . &
FHE -1,

Ethernet 10/100M Port

US8 Device Port Micin  LineIn Line Out VGAOut RS-232 Port

USE Blaster Port I USB Host Port I TWW'"‘W:W"? T I

Aj

TV Decoder (NTSCIPAL) X2

12V DC Power Supply & PS2 Pont
Connector g
VGHA 10-bit DAC

Ethernet 10/100M Controller

Power ONIOFF Switch
USE HosvSlave R
Controller S

Augio CODEC —jd

Altera USB Blaster

Controller chipsat . "
Bl -4 Expansion Header 2

Altera EPCS16 |
Configuration Device & - : _— i - : r Expansion Header 1

RUNIPROG Switch for > L |t B T R T g
JTAGIAS Modes | £]= [ [ ——— = aﬂ s
. J 4 SO Card Siot [
1 . 3 » Cyclone I
16x2 LCD Module S ke e > i m‘:. 70K LEs
=

IrDA Transceiver

EMbyte Flash Memory

— e i)

l I I t ] 8 Green LEDs
i Y
= bl by

= B = et
(L L L& & 0 &0 0000 EEFFR AN §..
alsleeslelelslelslslsls b
. ] | | =
. . s-_-dl»-u-.d beed bl oo B d b bl e b hed =1 ik L 1E .

18 Red LEDs
18 Toggle Swilches

32Mbyte SDRAMx2  28Mhz Oscillator  2Mbyte SSRAM 4 Push-bution Switches

B 1-1 DE2-70 FFRAR/F e LK AR ML

Altera 23 7] W3t $24E T DE2-70 T AR/ #A SE AR I Ber B Rk R .

http://www.altera.com/education/univ/materials/unv-overview.html

2% W93 (1) B N A FRTR, 'EAT1E : Tutorials and Lab Exercises, Development and
Education Boards, Design Software, University Program Intellectual Property (IP) Cores,
Textbooks.

# 1-1 DE2-70 L7 & M REF

DE2-70 it T A% 7 OK HLI)fE /RN

DE2-70 %48 THRF? DA D9 28 35 4 A% 386 Dl i Jje /s
FLAL SD K & SR FR R 7 D Re R
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DE2-70 S 5 BATRURINZ BATIRE . Fnl2 € HA VGA FuthThag, T LEEA
Heyn i 2] VGA MILE 7ns Lo F 0] DUE 7S B e R AR S DE2-70 52561 6 2 B4R 1)
Ao & 1-1 45t T IREEEURTE PSR .

DE2-70 JF AR/ SRR ) B BRIk 1-2 Fror.

F 12 DE2-70 FFRAR/SERAR HI 2 BARKT

a1 i T Y
FPGA Cyclone II EP2C70F896C6 with EPCS16 16-Mbit serial
configuration device
1/0 Devices Built-in USB-Blaster cable for FPGA configuration
10/100 Ethernet
RS232

Video Out (VGA 10-bit DAC)

Video In (NTSC/PAL/Multi-format)

USB 2.0 (type A and type B)

PS/2 mouse or keyboard port

Line In/Out, Microphone In (24-bit Audio CODEC)

Expansion headers (76 signal pins)

Infrared port
Memory 8-MBytes SDRAM, 512K SRAM, 4-MBytes Flash
SD memory card slot
Displays 16 x 2 LCD display
Eight 7-segment displays
Switches and 18 toggle switches
LEDs 18 red LEDs
9 green LEDs
Four debounced pushbutton switches
Clocks 50 MHz crystal for FPGA clock input

27 MHz crystal for video applications
External SMA clock input

1.2 USB-Blaster [f1ZXz5h Z23%

BrT N2, A T ik DE2-70 JF ARSI ME 7 AT IF R TAE, 752 1AL
222 USB-Blaster 451 IK N FE 7 LLSCRE PC iR JF A8 4F, W1 Quartus 11, Nios 11 IDE

faray
=T o

RGBS A S «
TR A:: Quartus I1 7.2/8.0
H %4 : Windows XP SP3

PLF /& USB-Blaster JX )¢5 7E Windows XP ) 2235 0 1% .

1. DE2-70 551 3 1) Blaster $2 LT AchR b i e /230 e lif USB JEHE, ik 4
AN USB #4111, Windows XP RIUHTHE AT 525t — M RHEHE. ZFE 1-2.

o2 T4t 208 T
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EE: RFIHENIEEIRAE USB-Blaster A< HIE 12, MRRHBEEEMRE
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(I—f®|F-ftw [ ®E |

B 1-4 EEEERZEET
4,  IRPRAEfKAY

WrEHES

Eﬂ%g -

EE—PIE SRR, MR BRE YT 8" .

E TR (1)

DB <]
DE e

@ 5. TS

S SN EES -
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Bl FgEr [

<t—F@[FFw>] B |

B 1-5 EFEERE
FE: REMNEREERE T USB-Blaster A HINE 1-5, MR RHBEEFRE,
NS EHEEEIE 1-6.
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5. IEFEMNHLAT A
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FEEE ENME , MESE “F—5” . MEFLEASETEMIE
o EFATRE ., BEE RERET .

GoiEA e S BN SE=iE )

PEEEEw.

B

B 1-6A EBEEZEF GREID

HHERELE S
EEE B ERNE S WHER .

FEEE ENME , MESE “F—5” . MEFLEASETEMIE
o EFATRE ., BEE RERET .

B=
Altera USE-Blaster RF=: 2.0.0.0 [2008-5-19]
Altera USE-Blaster RE=: 2.2.4.0 [2007T-B-27]

g;a¢$mﬁ§&ﬁgwa$ga- (MEESZE W,

(I—f®|F-ftw [ ®E |

K 1-6B EFEWHERF (RI)
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6. EFEAELSCH, WK 1-7.
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8.0 BY x32 5 x64 FA—4 inf XHIFER!!
7. EFEEKS), il 1-8.
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fETRHE S HRT LR RS A EE.
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K19 WIEFRELERR
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HHERELE S
HSEESE%eE . S0, .

% Altera USE-Blaster
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BAERERRS
FERIBIFTHEF AF

5

iZEFEET T TAEERIN T3

; Altera USE-Flaster

BEXRREF, 1FRE “FH .

Bl 1-11  WREHFR PRI TE AL
11 AR R i, HEANJEYEDT, FREEANTEOERRE 0T, e v i B 1
HE, B ] Fp AT B AR s by, B RO, Wk 1-12 Pioss

T B BEW B
B &S @ =W a

-G HERE ~
g FCI $70
1 ECI ESRIEME IR . L .
o A BTN RS BEEEENS, Wahe® s

+- @), BE. AT R
+ dé RAFH B RE
- i BT S e T HIER

. Family USE Uniwersal Host Controller — 2034
Intel (R1 ICHS Family USE Uniwversal Host Controller - 2335
= Intel () ICHY Family USE Uniwerzal Host Controller - 2936
Intel (E) ICHI Family USE Uniwersal Host Controller - 2937
Intel (R) ICHY Family USE Uniwerszal Host Controller — 2938
Intel (B) ICHY Family USEZ Enhanced Host Controller — 2934
Intel (R) ICHY Family USEZ Enhanced Host Controller - 233C
= USE Eoot Hub

= USE Eoot Hub

= USE Eoot Hub

= USE Foot Hub

= USE Foot Hub

= USE Root Hub v

B 1-12 HHEFRERIEERE
DALl j& DE2-70 52561 & 1IR3l 2 35 7
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1.3 USB-Blaster Xz} 2 5t MR 2

1] 1: USB-Blaster 8.0 13X 5)7E Quartus 11 7.2 "~ TGy IEH TAE?
e JEM), WHRAR[E] I 222% Quartus 117.2 5 8.0, A2 7.2 1] Altera USB-Blaster 2K %))

i) 2: BXBhTCIEAE X64 PRI i 2
2 X SENA Altera A F) IR S A N T-45 44, 1T Windows Vista x64 AN FeVFINZ AR In £+
B2 IR A 1 SAE FH 12 Windows XP x64 M55, 1] LL22iR# ] USB-Blaster 7.2 [HIKZ]

5] 3: 13 Quartus A TGV %2 USB-Blaster Driver JRZ)), $s %R O FHAE RS 44 50K 45
WoR447?

% windows BEAE BLAE P IR Sh EIARARAE EIAS T 1%, T Bh e v MR TP IR R S5, 2
IEER

] 4: Bt Quartus WA Joi% %% USB-Blaster Driver W55, &4 ASF 142

P+ ARPTRE AL S5 AT B S SO BRI 2 v A5 ROR R IR « 571 copy IXE) LA 4
R, HR R REIKE) .

windows\system32\drivers\ftdibus.sys

windows\system32\ftbussui.dll

windows\system32\ftd2xx.dll

windows\system32\drivers\usbblstr.sys (8.0 L)

windows\system32\usbblstr32.d11(8.0 L)

windows\system32\usbblstrui.d11(8.0 &)

1.4 DE2-70 5|4 B — A 18 2

A =Fh DE2-70 SEER AR Mot o L k. EATRBAF Liee (ZFH 2 &
FIHEEAED IR 14), S\ DE2-70 Hl.csv XM (ZHH 4 DR 8) FES TR .qsf
XM (BEH 4 FERAEDER 1D AW, 1K =My CER G el vy > fgi >,
T2 I 45 R A3 AR AR

TR IR 7258 X DE2-70 ER)51EME 5, S50 v L2 Terasic Technologies
s w) R DE2-70 Development and Education Board User Manual & 32 SCRS A i) 5 IS A,
251 e SRR .

1.5 DE2-70 SIS R FEA S A s i 5| MG 5

1. LEDYJ: fA%4l, LEDR[17:0]81 LEDG][7:0]

X2 LED T FH T it o — MM Edgl Beam, an B2 se R m -k, K
F HEX 853# LCD #iiHi%:4f. oLEDR 5 oLEDG [ T #im 5HUta A AN, HEIEA—ZL
2. HEX JOGE HEX[7:0], HTHUEMHH

— TR TN A R, A ] R R ST
3. JFR SW[17:0]: FHT-faj sy o

AN IFELRFE R — B PE S e, — B THORE 5 8E DR dilE 5. AT
PR UL, nT DU ST TR 1 7 A5 5
4. ¥4 KEY[3:0]: F T .

09 11 208 1T
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PIPREAE ST, IR, 5IFRSANS, R T EALE S SRR
I (R B 5
5. AMEESD EXT_CLOCK (PIN _R29): AMiHf &b .

RLF IR S, HARK 8mm Zify, —AMlIRGUR AT . i TR
A AN B AAG 5 A AR, AT DU 514640523 DE2-70 _LHEAT I B4 . (1%
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$2% FB— 38EMELR

® SLKUH

Quartus 1T W 1F T HSCREZ R AR, ARSI Verilog M IAE 7570
DE2-70 JF k65 Fiseih— AN EARA A I8 i il —3-8 1R Es . X ANss, g vl LA
T Quartus T L BETHEAF I FEA T FE o

o KPR

2.1 #37. Quartus Lf&
1. FTJF Quartus IT TAEIEE, a1l 2-1 Pror.

File Edit View Project Aszigmnents Processing [oslz findor Help

D@Ed |5 = (R X REE | T ok el® e
Project Navigata - x
Entity [

iy Compilation Hierarehy

ByHierarchy | B Fiex | ¢ Desin Uni

Tasks — < x A B
Flov: [Full Desien

=

Tazk 7 ~

B ) Start Froject i . '

Bl

N

= i

]
< 5 ®  Documentation
*[ Zype [Message
S|\ System £ Flocesiing , Ewialo ], Ino ), Warring J, Cilical Waring _, Ewce , Suppeessed ), Fisg ]
= ] o

Bl 2-1 Quartus IT TYEFREE A
2. NS IR File->New Project Wizard 5 Bhrad TR, ZFH K 2-2.

& Quartus IT

File Project As=izmments P
[ Hew. .. Ctrl+H
& Open. .. Ctrl+0

@ Hew Froject Wizard ..
IE}' Open Froject. .. Ctrl+T
Conwert MAMHFLUS IT FProject. ..

K 2-2 #%# New Project Wizard
FIIF Wizard ZJ5, Sl 2-3 s, siddi Next,

11 5T 4t 208 1T
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New Project Wizard: Introduction

The Mew Project “Wizard helps pou create a new project and preliminary project settings, including the

fallowing:

* Project name and directary

* Mame of the top-level design entity
. Project files and libraries

: Target device family and device

ED tool zettings

You can chanae the settings for an existing project and specify additional project-wide settings with
the Setting: command [Azzignments menu). You can use the wanous pages of the Settings dialog box
to add functionality to the project.

[ Don't show me thiz intraduction agairé

[ Hext > ] | B |

& 2-3 New Project Wizard 5[
3. EINTRETAERSAR. TRESCARA DA TESEAR A
FE: XBEMANTNBEXGFZLAS5ZREITXHNMERFZEE, BANTESR
KEE5IEXHEERE, KREWFRAXMGATTE. B0 AR 7 25 A A T
ERG . NGNS, W 2-4 Pras. sl Nexto

New Project Wizard: Directory, Name, Top-Lewvel Entity [pag... §|

What is the working directory for this project?
|D MalerahB0WDEZ_70_TutoriahG_DECODE_38

What iz the name of this project?
|3_DECODE_34

YWwhat iz the name aof the top-level desian entity for thiz project? Thiz name iz case sensitive and must
exactly match the entity name in the design file.

|0_DECODE_38 [

Use Existing Project Settings ...

<Back [ Wemt > | Finish | BiE |
K 2-4 WARITILEGR

o012 5T 4t 208 1T
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4. IRIBEH IR S 2-5 Fro. WA 2R S Rtk SOrE CRetny SO
ISP AR NS S A RBEA S8 I Be v SO, riih Next 2 Ja i ot Hogw 48 e v S0Pt

New Project Wizard: Add Files [page 2 of 5]

Select the design files you want to include in the praject. Click Add Al ta add all design files in the
project directory bo the project. Mate: pou can always add design files to the project later.

File name: ||
File name |T5rpe Lib. .. [Desigzn entr. .. |HOL wersiam | Add Al

EZE
B
ST
o5

Specify the path names of any non-default libranes. |dzer Libraries. ..

< Back | Hext > | Finish

Bl 2-5  ainiit e
5. ERRVOEPTHAAT . T AR Altera A w4241 DE2-70 FFktl, HIJ™
WAk FE DE2-70 TFARMAHXT M) FPGA #sf R 5
7F Family 3% #.H11E$¢ Cyclone 11, Package i FBGA, Pin Count % 896, Speed grade
1 6, I\ Available devices 119 EP2C70F896C6, U1Kl 2-6 7.

wE |

New Project Wizard: Family & Device Settings [page 3 of 5l f‘5_<|
Select the family and device pou want bo target for compilation.
Device family Show in 'Available device' list
FEarnily: FPackage: FEGA -
J Fin count: 236 -
Target device Speed grade: |6 -
" Auto device selected by the Fitter W Show advanced devices
* Specific device selected in ‘Avallable devices' list r
Axailable devices:
M arme Corew.. | LEs Uzerld.. | Memar... | Embed... | PLL |
EP2CFOFA9ECE 1.2 EB41E g2z 1152000 300 4 |
< I
v
<Back [ Wext > | Finisn | i |

Kl 2-6 IEBEAN AR

013 U1 208 T
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6. BH EDA TH. it g2 EDA TRAZE TH. fF R TR
T TR e AR P AMEAIX ST R, K Rl Next BB BCE, Q118 2-7 Fios.

New Project Wizard: EDA Tool Settings [page 4 of 5]

Specify the other EDA tools - in addition to the Buartus |1 software -- used with the project,

Design Entry/Synthesis

Tool name:

<Maner

=

Simuilation

Tool narme: | <Monex

Lol L

=

Timing Analyzis

Tool name: | <hares

Ll L

=

<Back [ Wext > | Finish | miE |

K27 #%EEDA LA
7. OEHE TN, ARG, Quartus IT 2 H A AE K —AN B g5 ik F #
X2 HrIBerE, Wk 2-8 Frar, A it Finish 58 08T 2

Hew Project Wizard: Summary [page 5 of 5] &|

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

Praject directory:
[D:/altera/80/0E2_70_Tutorial/d_DECODE_38/

Praject name: Q_DECODE_38
Top-level design entity: Q_DECODE_38
Mumber of files added: 1]

Mumber of user libraies added: 0
Device assignments:

Family name: Cyclone Il

Device: EP2C7OFEIECE
EDA toals:

Design entre/synthesis: <Mones

Simulation: <Mone>

Timing analyzis: <Marer

Operating conditions:
Core voltage: 1.2
Junction temperature range;  0-85 8%

< Back |

K28 FERTELS
FESERUHTEE 5 » Quartus IT JHHT ' Project Navigator [1) Hierarchy #3284 F 25 I 7 1F

mE |

# 14 pT 4t 208 1T



SEZHY— 3-8 PRAiTge SL

FEBLVE I TREAL AR T IS S, ] 2-9 Pl

Project Mavigator - x

Entity |
Cyclone II: EPECTOFGIECHE
t. 3 [)_DECODE_35

Kl 2-9 MEZEIEAERIHTRE
8. EFERIUFMISCHAT)E . Quartus IT ERINIE A g Bf 45 FAE TR H 3%, W Tk
Quartus 1T f& Visual Studio 5 IDE —FE4E S 145 A 8E— AN Bk ) H sk, 75 248 08 S PR 45
T AT
R S PRI Assignments->Device, %" Compilation Process Settings &1, 2] AL
] Save Project output files in specified directory, ¥ A\E1E(— M4 debug 5 ¥ release), U1K
2-10 P

Settings — Q_DECODE_38

Categony:
General Compilation Process Settings
Files
Libraries Specify Compilation Process optiots.
Device —
—I- Dperating Settings and Conditions Farallel compilation
Woltage " Use all available processors

Teroerat
o - + Mawimum processars allowed: |1
+- Compilation Process Settings

—I- ED& Tool Settings
Design Entry /S prthesis
Simulation ¥ Preserve fewer node names to save disk space

[ Use smart compilation

Timning Analysis [~ Bun /0 azzignhment analyziz before compilation
Formal Verification
Phyzical Sonthesis
Board-Level

= Analysie & Synthesis Settings [ Save a node-level netlist of the entire design into & persistent source file
WYHOL Input

- [This option specifies WOk File name for full compilation and Start YO Yrhiter command)
Werilog HOL [nput

Default Parameters |

Sunthesiz Metlist Optimizations
—I- Fitter Settings

Phyzical Spnthesis Optimizations | J
=1 Timing Analysiz Settings ‘

v Run Aszembler during compilation

[ Run BTL Viewer preprocessing during compilation

[ Export version-compatible databaze

_ . v Save project output files in specified directary
TimeQuest Timing Analyzer
+|- Clagsic Timing Analyzer Settings

Directory name: |D HalterahBMDE2_F0_TutorishG_DECODE_38\release
Azzembler

Design Assistant More Settings...

SignalT ap Il Logic Analyzer
Logic Analyzer Interface
=1 Simulator Settings
Simulation Yerification
Simulation Output Files
FowerPlay Power sinalyzer Settings oK

Dezcription:

Specifies the directary in which to save all project output files such as the Text-Format Report A
Filez [.1pt] and Equation Files [.eqn). By defaul, all project output files are saved in the project

Cancel

B 2-10  $as M ERI G %45 SR S0 1 H %
2.2 ffF Verilog HDL 5 4511

9. WINPT . ARSI Verilog HDL KGR BT e foidier, b EER
BN Verilog % V1 SCAF 3 TRE SO 22 o

P I File->New. st ks L okt i F Mgt CrleN i — Aok, %

015 11 208 T
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S 3-8 PRAD A% S

$£ Verilog HDL File, Wil 2-11 fiizn, siili OKo

SOPC Builder System
Dezign Files
AHDL File
Block DiagramdSchematic File
EDIF File
State Machine File
Syztermty'erilog HOL File
Tl Script File
Yerilog HOL File
WHDL File
temorng Files
Hesxadecimal (Intel-Format] File
Memomy [nitiglization File
Werification/Debugging Files
In-Syztem Sources and Probes File
Logic Analyzer Interface File
SignalT ap Il Logic Analyzer File
Wector W avelorm File
Other Files
AHDL Inchude File
Black Symbol File
Chain Dezcription File
Synopsys Design Constraints File

Text File
ak. |
B 2-11 EFEWISCHRE

hd

Cancel ‘

10. AWK . /£ Quartus 1T IABEHEML K SCA G B A g AT 7 Bv T (RO RE 4 ik

3@3 Verilogl.¥*

BE, EAKER VR A 3-8 T, AR WA 2-12 s,

l

@ 1 Emodule Q_DECODE_38(data_in, data_out);
2 input [2:0] data_in;
i 3 output[7:0]  data_out;
ey 4 reg [7:0] data_out;
4 =
6 Ealways@({data_in) begin

_.= 7 = case({data_in)
== 8 3'b000: data_out = 8'b000D0_0D001;
£= 9 3'b001: data_out = 8'b000D0_0D010;
: 10 3'b010: data_out = 8'b000D0_0100;
A 11 3'b011: data_out = 8'b0000_1000;
% 12 3'b100: data_out = 8'b0001_0000;
o 13 3'b101: data_out = 8'b0010_0000;
P 14 3'b110: data_out = 8'b0100_000D0;
/ﬁ‘ 15 3'b111: data_out = 8'b1000_0000;

16 endcase
] 17 end

18
o 19 endmodule

20

B 2-12 AR

11 R4 B o ST File->Save. #it b B s (P Hedtife Curls (A7 8T

P

o 1t
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SEZHY— 3-8 PRAiTge SL

W 2-13 fis. 4t X fiv44 Q DECODE 38, 5 3-8 8% (AR A A0 R, iR 7

CE 2 X
fRFFTE () |5 o_pECoE 38 | e E2-
=) db
b Brele ase
HEIAANI
=
[
Hl
L=
FEOR
F_ESERE
T () i DECODE 5o | {#7F ) |
{RIFZER T |‘."erill:-g HOL File (*.v;*.vlg;*.verilogﬂ g
[v Add file to current project

Bl 2-13  fRFFwECHE
12. T 5%55 . s I Processing->start->Start Analysis & Synthesis. s b

W7 S B CorlbK 0T AT 545, BE T 2-14,

_T0_Tutorial/Q DECODE_38/Q DECODE_38 — Q_DECODE_38 — [Q_DECODE_38. vl

i BRI ES Tools Window Help

& P2 o B (@B A e
P Start Compilation Ctrl+L ﬁi{ﬁ—%‘{%ﬁ{ l

_ @ Analyze Current File

A P Start Anal\;zis & Elaboration

':7 Start Analysis & Synthesis Ctrl+E

Update Memory Initialization File
@ Compilation Beport Ctrl+R

Thy Start Partition Merze

K 2-14 AT start Analysis & Synthesis (FFiR T 5%56)

iEE: Start Analysis & Synthesis(43#7 545 &) = Start Analysis & Elaboration(9#1 5
fg4T)+ Mapping(BR5}) .

I SRAAN 75 BAS A vEv,  IBA4AT Analysis & Elaboration BIAJ, {H &0 A4 a1 41
P PEF A . FPGA 28 AF I BRE5 K, AR ) I e b 45 s I 2 FR AN 5 FPGA #5441 Cell
PRV T HIX - PR AR B A R B SR, 2 O AT Start Analysis &
Synthesis,

Start Analysis & Synthesis i, A2 2 L0 T FPGA S I FELE /G, it
S JE A R & T FPGA JiE)Z Cell AR BRI Cell A5 1 745 K.

17 v 3 208 1T



S — 3-8 PRAdge 5L

T EERE SRR, IRESE Dk 2-15 s,

Quartus I

K 2-15 AT start Analysis & Synthesis J&

13. A% SCfF. S I Processing->start compilation 7 ki ™ 84 T
CTRLAL $A7 2447, i 2-16.

_T0_Tutorial/Q_DECODE_38/Q_DECODE_38 — Q_DECODE_38

It AR Tools Windew Help

[h— Start Compilation Ctrl+L

11

Start 3
K 2-16 AT start compilation
kg W 2-17 Prow.

Quartus I

Bl 2-17 &wFLERER
EE: HTXREEFOUNRA T HIA Assignments->Pins RF T HESIM, 4SBT
BREFEBXEHE. WER osf XS FLRIF—XEIA.
14. h DE2-70 3247 3-8 PEASARECE DA BLESIHA 3 Mok, 2 alEF TE. 1l
H csv XS NS qsf 30, XEATHSE M, T WM 0ASE D SRR it
SEHLTI Assignments->Pins, 411 2-18.

erafB0/DE2 T0 Tutorial/§ DECODE

D RN Frocessing Tools Window

3 92 Device.
D=
<% Timing Analysis Settings. ..
P EDA Tool Settings. ..
=.? Settings. .. Ctrl+Shi £14E

Mlearrsa Timarmer drnaTrrrmr W xna-d

& 2-18 MCE DE2-70 (15| e
15. Pins ZHIPATZ JG, SHM— N5 EGH. SEHE 2-19. TATHHZE 1
F R PR BT B S 5 R 2, 2K 2-20.

18 v 3k 208 1T
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3-8 PRI AN S

% Quartus IT — D:/altera/80/DE2_70_Tutorial/Q DECODE_38/9_DECODE_38 — @ DECODE 38 — [Pi...

File Edit W¥iew Frocessing Tools Window
Groups x Top Vew - Wre Band
= Mamed: (B -
% @\ .'EC Node Name Direction :
I data_in[2..0] Input Group
P o
Aol s e el I'gp data_out[7..0] Output Group -
s E af = <<new node > =
a
fa vh
L %
<l ) >
* Mamed: [§ | @ Edit % | Filter: |F'ins: Al j
Mode Name Direction Location 10 Bank vVref Group 1/0 Standard
1 ¥+ data_in[Z] Input 3.3-V LVTTL (defat
2 ¥ data_in[1] Input 3.3-V LVTTL (defa
3 ¥ data_in[0] Input 3.3V LVTTL {(defa
4 ¢ data_out7] Qutput 3.3V LVTTL {defa
5 4F  data_out[d] Qutput 3.3V LVTTL (defal
3 L¥  data_out[5] OQutput 3.3-V LVTTL (defat
7 ¢ data_out[4] Qutput 3.3V LVTTL {defa
8 ¥  data_out[3] Qutput 3.3-V LVTTL (defal
g ¢  data_out[2] Qutput 3.3V LVTTL (defal
10 LF  data_out(1] Output 3,3V LVTTL (defau
11 L data_out(0] Qutput 3.3V LVTTL (defal
12 <<new node>>
£
= |% >
= = <
For Help, pre=s Fi HUM

Kl 2-19 5IHERERH
H T IS BCE] FPGA M 51 L, AZ00R 4 T FH ) FPGA B S5l B4 51 k. #R
TR DE2-70 H 45 S F M, ¥ 3-8 PRAD AR A% A S H 43 L & B DE2-70 JF A
[ 3 AMEFETFL (SW2, SWI, SW0) LLA 8 4~ LED (LEDR7-LEDRO) I,

* Named: [§ w | o Edit 3|2 | Filter: |F'ins: all

MNode Name Direction Location 1/ Bank Vref Group 1/0 5ta
1 = data_in[d] Input PIMN_AB25 [ B5_M2 3.3 VLVTTL
2 I data_in[1] Input PIN_AB26 3] B5_M2 3.3VLVTTL
3 B data_in[0] Input PIN_AA23 5 BG_N2 3.3V LVTTL
4 o data_out[7] Qutput PIMN_AJ2 8 E3_M3 3.3V LVTTL
5 F  data_out[g] Qutput PIN_AJ3 8 B3_M3 3.3V LVTTL
5 &  data_out[S5] Output PIN_AH4 8 BE_N3 3.3V LVTTL
7 &  data_out[4] Output PIN_AK3 8 BE_N3 3.3V LVTTL
8 o  data_out[d] Qutput PIN_AJ4 8 B3_M3 3.3V LVTTL
g &  data_out[2] Output PIN_AJS 8 BE_N3 3.3V LVTTL
10 &  data_out[1] Output PIN_AKS 8 B5_N3 3.3V LVTTL
11 ¥ data_out[0] Qutput PIN_AJS 8 ES_M2 3.3V LVTTL
12 <<new node >

B 2-20 BWAGIH%ES
16. 24aiF XA, SEECs )G, At 00 Processing->start compilation i 7 4]

b P sk Af ] CTRLAL AT 2240i%, 7E IR sof HFRSCLE.
$8 € 1) warning L4 Jefwl,

iRk 2-21 Pros, AT AGIEIR
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Tasks

- x @ Flow Log

Flow: |Full Design

Tack [ [ Time &
O] Create Design
hssign Constraints
Compile Design 0o0:00:23
; -~ W Bnalysisz & Synthesis o0 oo: oz

Fitter (Flace & Route) a0:00: 18

Classic Timing Analysis 0a:0o:01

>
P fszembler [(Generate programming files)|00:00:08
>
>

[ W EDA Hetlist Hriter
@ Program Dewice (Open BYLGESSiCRNNE
1 Verify Design

vl + @D Analysis & Synthesis

LEEFIREFLITRAETIE
THRHER!

2EERY, SHEIMEE!

D Export Database
D Archive Froject

= | >
x Type |Hessage j'
i Info: **kkkdkdkhddhkhddhhddhdhdhhhdbhhddhhddhhhdhhddhhddhhhdhdhdhhhdhhhdds
Info: Running Quartus IT Classic Timing Analyzer
Info: Command: gquartus_tan --read settings_files=pff --write_settings_files=off DECOLEF

Longest tpd from source pin "da

ta_in[3]" to destination pin "data
Info: Quartus ITI Classic Timing Analyzer was successful. 0 errcors, 0 wa

ocut[9]" i3 13.C
nings

L
L
Y]
i) Info:
Y]
v

Infc:(;ua:tus IT Full Compilation was successful. 0 errors, 2 warnings )

B 221 HFLEREN

17. 54 AL FPGA . #eti 3 .5 Tools->Programmer 5 415 el 2 47 F 2
JP R IAEE, WipE 2-22 fios.
rial/9 DECODE_38/Q DECODE_38 — Q DECODE_38 — [Compilation Report — F

Window Help
E Fun EDA Simulation Tool 4
Fun EDA Timing Analysiz Tool

rat E Launch Design Space Explorer
'E:} TimeQuest Timing Analyzer
advizors '

@' Chip Flanmer (Floorplan and Chip Editor]
@ Dezign Fartition Planmer
Hetlist Viewers L4

SignalTap IT Logic Analyzer

fm In—System Memory Content Editor

[E] Logic Analyzer Interface Editor

1) In-Sw=tem Sources and Frobes Editor
SignalFrobe Fins. ..

s

{ @ Programmer

]

\ Megalizard FluzIn Manager. ..
— £l SOPC Builder
#

Lal

Tel Seripts. ..
K 2-22
18. 2 Je Y% L e T 4T ] 2-23 o

#5020 BT 4t 208

4 2 3 B8 I 5 4 4

Flow Status
Quartus IT Ver=a
Revision Hame
Top—lewvel Entity
Family
Device
Timing Models
Met timing requi
Total logzic elem
Total combim
Dedicated 1o
Total registers

Tatal nin=

GR RS LTI G A2 45

I

~
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W Quartus IT — D:/altera/80/0813/DECODERA16/DECODER416 — DECODER416 — [release/DECODERA16. cdf]

File Edit Processing Tools Window

A, EHEEEHE
USB-Blaster [USEC] ’ Made: [ 7TAG = F’rngres

I Enable realtime ISP ta allow background programming [for kA [ devices|

(ﬂh Start N ile: Device Checksum Usercode Eroorﬁ:gam; erify EE::I:K Examine Segli:nty ﬁrase CIE\EIF"
relzase/DECODERME. .. EP2CTOFEI6 00604500 FFFFFFFF O O /D O

m Auto Detect ‘
e _ D, THIEL
c ﬁ%ﬂh? "B B, ##iAProgram/Configure

(s Add File BEZEi#%
=
Bseerie. |
[ 4dd Device..
g |
$oon |

For Help, press Fi

B 2-23 FEFTEAE
miili Hardware Setup $2H R4 A (0 REAE . Wil 2-24 Fow.

X

Hardware Setup
Hardware Settings ]_]'TAG Settingsl

Select a programming hardware setup to uze when programming devices. Thiz programming
hardware setup applies only to the curent programmer window.

Currently selected hardware: Mo Hardware j

Mo Hardware

Available hardware items:

Hardware

I1SE-Elaster Local se-0

Kl 2-24 Hardware Setup 1
Riili Close #IA B
19. F# FL ¥ . {f Programmer %1 ", ¥ Q DECODE 38.sof X ff %l % i
Program/Configure J& 1) I, &l 2-23 FIEl 2-25 s,

File Device ‘Ehecksum ‘Usercode E[;rﬁilgﬂ:; Werify E:,?ng Examine Segﬁrity ‘ Erase Cll_iidp ‘
release/(_DECODE_38.. EP2CYOFESE 00E07ECE FFFFFFFF O O

K 2-25 %&#E Program/Configure B
FRLEE] 2-23 fishi Start 4%, JFafR FERET .
GERUR, NEREFP R 100%, sl 2-26.

Progress: 100 %

K 2-26 FHIEER

21 v 3208 1T
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20. AR, 1F DE2-70 S8k b, #sh SW2, SW1 Ml SWO0 JF2¢, nfLAFEF|EFL2
J5 ¥ LEDR7-LEDRO 214 LED Kttt o

2.3 B

21 ARSI, BT, SE—AS 4-16 PEGEE (4 B 16 i

FERLER)
SEME

module DECODER416(data_in, data_out);

input[3:0] data_in;
output[15:0] data_out;
reg [15:0] data_out;

always@(data_in)begin
case(data_in)
4'b0000:data_out=16n0001;
4'b0001:data_out=16n0002;
4'b0010:data_out=16n0004;
4'0011:data_out=16'h0008;
4'b0100:data_out=16n0010;
4'0101:data_out=16"n0020;
4'b0110:data_out=16'h0040;
4'b0111:data_out=16'h0080;
4'b1000:data_out=16n0100;
4'1001:data_out=160200;
4'1010:data_out=16'nh0400;
4'b1011:data_out=16'h0800;
4'b1100:data_out=16'h1000;
4'b1101:data_out=16'h2000;
4'b1110:data_out=16'h4000;
4'b1111:data_out=16'"h8000;
endcase

end

endmodule

/* light LEDR[0] */
/* light LEDR[1] */
/* light LEDR[2] */
/* light LEDR[3] */
/* light LEDR[4] */
/* light LEDR[5] */
/* light LEDR[6] */
/* light LEDR[7] */
/* light LEDR[8] */
/* light LEDR[9] */
/* light LEDR[10] */
/* light LEDR[11] */
/* light LEDR[12] */
/* light LEDR[13] */
/* light LEDR[14] */
/* light LEDR[15] */

22, @ AN Q 74LS138 L
Fesctt, M AR K 7% (35
2-27) SEK TALS138 i3 (i ih 3-8 i
) s,

SOPC Builder System ~

—1- Design Files
AHDL File
‘_._E;'I-: Diagram5 chematic File
|- Other Files
AHNI Inchide File

-

o]

Cancel |

B 2-27 e — A7 HE R/ SR B S R TE A
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S HRERIH R

F3F ZR- THFTHEFZR

® SLKUH

1% SRR AE ] Verilog M58 V5 5 76 DE2-70 JF K V-6 L vl — N EA ] 2128 4 H
—— 1 RS o XA, B T LT AR ] Quartus TR TR I RE AR
FELL R AT ] Quartus TT P4 & 1 T H AT 07 FLAIEA T VAL H] SignalTap 11 SE Fr il 42 L % is
T L. SignalTap 11 /& Quartus T 2 —A4I, &—N ) L&, nrbll
I ITAG HLZ0H WIS AT I S Brdn A% ] Quartus HEAT WSS, AT 25 T AM & 4R 0 B X
I FRIAR 22 RS

o KPR

3.1 B TREHSE B R w vt
1. 4T7F Quartus IT TAEHEE, ik 3-1 iR,

Fle Blit Vi Lovjucl decguens Bocassion Tole foaba IRl

|\naua|@\;aﬁs|# o |
P

Hixr#es o wrxzalr &s|a w|

= = QUARTUS'II

Version 8.0

REERIE]
v e R

—=|i@

Tvpe |Hessecs

L syatem £ Fucozerg B, E4ma rlo A rlo & woneg §, Cioawanng A Emo ), Suppowcd B okg [

Elraceemm | #| [ T |

A 3-1 Quartus II T/EF A
2. i File->New Project Wizard B THE. ZEK 3-2,

& Quartus II

Project As=izmments P

[ Hew. .. Ctrl+H
& Open. .. Ctrl+0
Close Cirl+F4

Hew Froject Wizard ..
IE.?FN Open Froject. .. Ctrl+T
Conwert MAMHFLUS IT FProject. ..

Save Froject
K 3-2 #%E# New Project Wizard
F1JF Wizard 2 )5, FHiwn& 3-3 frzs. i Next, @16 3-3.

% 23 U0 4t 208 1T
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Hew Project Wizard: Introduction

The Mew Project ‘Wizard helps pou create a new project and preliminary project settings, including the

following:

* Froject name and directary

* Mame of the top-lewvel design entity
* Froject files and libraries

: Target device family and device

ED toal zettings

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

[ Don't show me this introduction agair

[ Hext > | | i

Al 3-3 New Project Wizard 51
3. EIANTRETAEERR . TRESCIEL LRI SR 4 .
XKL o B B T2 SR B A TR A G R, WdE H AR e TR 5T
SEAR A ERJE Counter10, FIASS G, Wl 3-4 Fizn. siili Next.

Hew Project Wizard: Directory, Name, Top-Lewvel Entity [pag... ['5_<|

YWhat iz the warking directary for thiz project’?

70T utoniaCounter] O J

YWhat iz the name aof thiz project?

|Counter'| 1} J

What is the name of the top-level design entity for this project? This name is case sensitive and must
exactly match the entity name in the design file.

|Eounter‘| i} J

Usze Existing Project Settings ...

CBack | Wext > | Finish | B |

B 3-4 AR IEGR
4. IV SCrR . B E 3-5 Fras. W ZET A ek SO CHetiny 30D

24 HU 4L 208 1T
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IS PRI AR N SCAE S A RBEAT S8 R Be v SO, riih Next 2 Ja i ot Hogw 48 e vk SCfF

New Project Wizard: Add Filezs [page 2 of 51

Select the design files you want to include in the project. Click Add All to add all design files in the
project directon to the project, Mote: you can always add design files to the project later.

File name: ||
File name |Ty‘pe Lib. .. |De=ign entr... |HIL wersion | Add Al

T
i
T
[z

Specily the path names of any non-default ibraries. Uzer Librarigs...

< Back I Hext > | Finish

&l 3-5 nisvh o
5. EREVOEPTHAAT . T AREKATH] Altera A w4241 DE2-70 FFktl, HIJ™
WAk FEL DE2-70 TFAMUAHXT M) FPGA #f R 5
7£ Family 3% #.H1 1 $¢ Cyclone 11, Package i%& FBGA, Pin Count % 896, Speed grade
1% 6, ffiIA Available devices H1ikH" EP2C70F896C6, Ul 3-6,

mE |

New Project Wizard: Family & Device Settings [pagze 3 of 5] r5_<|

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

Device family Show in ‘bwailable device' list
Earnily: Cyclone || Package: FBGA hd
J Fin count; 836 hd
Target device Speed grade: |6 :‘v
" Auta device selected by the Fitter v Show advanced devices
f* Specific device selected in ‘Gvailable devices' list r
Awailable devices:
M amne | Care w... | LEs | Usger 4. | Memar... | Embed... | PLL | |
EF2CYOFEIECE 1.2 BB41E 622 1152000 300 4 ]
£ | >

|

<Back [ et > | Fimisn | B |

K 3-6 EFAHN I
6. WHE EDA T.H. Wil HEK) EDA THA LS T H . i T H LY

5025 U1 208 T
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ST TR RSP AMEAIXSE TR, B il Next HHEBELBCE . W&l 3-7.

New Project Wizard: EDA Tool Settings [page 4 of 5]

Specify the other EDA tools - in addition to the Quartus || software - used with the project,

Design EntrpdSynthesiz

Tool narne:

<MNone

r

Simulation

Tool narne: | <Mone:

Ll e

r

Timing Analysis

Toal name: | <Mones

Ll L

-

CBack | Wext > | Finisn | B |

& 3-7 &XE EDA TR
7. OEHE TN, EHRAEFEHE, Quartus IT 2 H A AE KR —AN B g5 ik F #
X2 B BErE, Wk 3-8 Frr, A il Finish 58 0T 2

New Project Wizard: Summary [page 5 of 5]

Wwhen vou click Finish, the project will be created with the following settings:

Froject directory:
[:/altera/B0/DE2_F0 T utonial/Counter1 07

Froject narme: Counter10
Top-level design entity: Counter10
MHumber of files added: 1}

MHumber of uger libranes added: 0
Device assighments:

Family name: Cyclone ||

Device: EFZCTOFA9ECE
ED tools:

Design entrmd synthesis: <Monex

Simulation: <Mone:

Timing analysis: ¢<Mones

Operating conditions:
Core waltage: 1.2
Junction bemperature range; 0-85 88

<Back | B |

Kl 3-8 B LELS
LE5ERGHT 5, Quartus 1T F4 [ Project Navigator f¥) Hierarchy #n254~h 2 PR 77 IE

026 U1 208 T
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FEBLVE I TREAL USRI IS S, ] 3-9 Pl

Project Mavigator -

Entity

8.

3-10 fiRe
HER:

Cwclome IT: EF2CTOFSOECE
P Counterll

B 3-9 MEIEA R LIRE

R R SO R
R SEHLIN Assignments->Device, ' Compilation Process Settings L3l <, ) FAiik
[] Save Project output files in specified directory, HIAE/2(— A debug 5L # release), 1Kl

HEFIAR B Arelease, DAEH TRESCHEHE MZERFIMN PC AL LEAT

Settings — Hello¥World

Categony:

General
Files
Libraries
Device
—1- Operating Settings and Conditions
Woltage
Temperature
Compilation Process Settings )
Early Timing E stimate
Incremental Compilation
ED& Tool Settings
Analyzis & Synthezis Settings
Fitter Settings
Timing &nalysis Settings
Azzembler
Design Azsistant
SignalT ap |l Logic Analyzer
Logic &nalyzer Interface
=1 Simulator Settings:
Simulation Werification
Simulation Output Files
PowerPlay Power Analyzer Settings

T

[+~ [

Compilation Process Settings

Specify Compilation Process options.

Parallel compilation
i Uge all available processore

o aximum proceszors allowed: |1

it ISR EE TR
'E Use smart compilation RiE Aé:l:ll_ % B fl{ II Z
v : o P
v EEST;\; fev?ler node nan;e.s t; sfave disk. s.lpa.c:e & Eﬁ -f.—ﬁ Ej E% {_Z‘, .
un 140 azzignment analysis before compilation \
anmert Anabss REIGlE o \release
Iv Run Assembler during compilation

[ RunRTL Viewer preprocessing during compilation

[ Save a node-level netlist of the entire design into a persistent source file
[Thiz option specifies WM File name for full compilalion and Start WERM Wwiter commard)

| =l

[ Expaort wersion-compatible databaze

I¥ Save project gutput files in specified directory

Directory name: QU
HMore Settings...

Description:

Specifies the directorny in which to zave all project output files such as the Text-Format Report
Filez [.rpt] and Equation Files [.eqn]. By default, all project output files are saved in the project

[E9] 5

o1

Cancel

B 3-10  f8 PMEIGIFES R (X B

9. USINprRE B3It

S AL File->New sl Atk bn O /M50, 2%% Verilog HDL File,

WK 3-11 fizs, il OK. #57 Verilog VEACHS Ao
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Mew Quartus [l Project
SOPC Builder Systern
—- Dezign Filez
AHDL File

ECIF File

State Machine File
Swztemverilog HOL File
Tel Script File

WHDL File
=1 Memary Files

temary Initizlization File
=1 Werification/Debugging Files

Wector Waveform Fils
—|- Other Files

AHDL Inelude File

Block Symbal File

Chain Dezcription File

Block Diagram/S chematic File

Hexadecimal [Intel-Format) File

Synopsps Design Constraints File

In-Sypstem Sources and Probes File
Logic Analyzer Interface File
SignalTap |l Logic Analyzer File

W

o]

Cancel |

E3

B 3-11 EFEWRTH SRR

HINWIF Verilog HDL & 5 (¥ SRS«

module Counter
(
iclk,

rst n,

qs

overflow

)

input iclk;

input rst_n;
output reg [3:0] q;

output overflow;

always @(posedge iclk or negedge rst_n)

begin
if(~rst n) q <= 4'h0;
else
begin
if(4'h9 == q) q <= 4'h0;
else q <=q+4'hl;
end
end

assign overflow = 4'h9 ==q;

endmodule
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10, {REBE . A iE S I File->Save. o 47 B o 21 Mot CurleS 247 8541

i 3-12 Fione vt X4 Counter, SHERAZAAR, HEA L Counterl0, miiifs
e

B4 X
BEED): [ Countertd =l e E-
. o
Svalesse

FRITAII

LA
%E‘{S{*ﬁ
A R

e
LS8

A |Co\mter j &7 E)

BRI (M) [Verilog MIL File (k. vk vlg:# werilog ¥ | i

[V Add fil to current project

Bl 3-12 fREF®ECH
11. T 5%5 . i I Processing->start->Start Analysis & Synthesis. s b

W7 S B ColbK 0T AT 545, B 3-13,

_T0_Tutorial/Q DECODE_38/Q DECODE_38 — Q_DECODE_38 — [Q_DECODE_38. vl

i BRI ES Tools Window Help

& P2 o B (@B A e
P Start Compilation Ctrl+L ﬁi{ﬁ—%‘{%ﬁ{ l

_ @ Analyze Current File

A P Start Anal\;zis & Elaboration

Start Analysis & Synthesis CtrltE

Update Memory Initialization File
@ Compilation Beport Ctrl+R

K 3-13 AT start Analysis & Synthesis (FFiRM T 5556 )
ST HEEGERUE, A, AR WA 3-14 PR,

L Start Fartition Merze

* Type |Messaqe
y Iﬂ:_C: R R R R R R R s R R R R R R R s R
j‘.') Info: Running Quartus II Analysis & Synthesis
é') Info: Command: quartus map --read settings_files=on --write settings_files=off Counterl0 -c Counterl0
i Info: Found 1 design units, including 1 entities, in source file Counter.v
Error: Top-level design entity "Counterl(" iz undefined
Q Error: Quartus IT Analysis & Synthesis was unsuccessful. 1 error, 0 warnings

Kl 3-14 S 5&EaHERRE
T2 544K Counter10 ARAEYERGH & S, DA T = 54K R Counter, 3XAE 2 SCAF1) T
Firh g T E 3.
¥ oM Project Navigator VJF| Files #7%F, X35 Counterv U4, 1EFE Set as
Top-Level Entity, 41/ 3-15.

029 ur 3208 1T
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Project Mavigator - x

£ Files
L.Ebd [

Open

Remowve File from Froject

Set az Top~Lewel Entity

Create Symbol Files for Current File
Create AHDL Include Filesz for Current File

Properties

Open in Main Window
v Enable Docking
Cloze

I Hierarchy Files ] g Design Llnits]

B 3-15 EFrie Tz LE
12. FHHPAT N SLE, iRl 3-16, HILT 12 MEE, X ER gsf SOl
SRR SEARAEIX — 2D AT IR R BT

Quartus II

L
1 ) Analyziz & Synthesisz was successful (12 warnings)

B 3-16 AT ELEEEEREZRIIT)
WA RIS 23t BRI MBI E g 4Tk, A se s, Wi 3-17,

Quartus I

B 3-17 S SEEEREE=KHIT)

3.2 HBFE

13. THEEhiE. BN TRE RG4S Lk B TINThas, %407 A e fa) sz
BRAmERREE . 1 SO0 T SUR NI ST o A ST 5 R T SEAA R N A I S
5, fE Quartus FAF A AT DU I 38 SR AR ET N o st 2 PRI File->New->Vector
Waveform File, W& 3-18 i,

B
w
S
=
B
[\
S
oo
=
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X

SOPC Builder System
=1 Design Files
AHDL File
Block Diagram#Schematic File
EDIF File
State Machine File
Spztemyerilog HOL File
Tel Script File
Werilog HDL File
WYHOL File
=1 Memory Filag
Hexadecimal (Intel-Format) File
I emary Initialization File
=1 Yerifization/D ebugging Files
In-Spstemn Sources and Probes File
Logic Analyzer Interface File
SignalT ap Il Logic Analyzer File
A efarm File

13

—|- Other Files
AHDL Include File
Block Symbol File
Chain Description File
Synopsys Design Constraints File

TextFile
0K |

K 3-18 BRI M
14, IG5 85 8. RIS rb A s, W 3-19 BT (B HEXGT) .

] @ Compilation Repart - Flow Summe

v

Cancel |

)

e Counterv

aster Time Bar: 17526 ns | +| Painter: 150 pz Interva
Al 10,0
% A Fame Yalue at s il :
17.53 n=
B @
FPaste L4

Zoom 4

K 3-19 Wing mAasscs
"1 Insert Node or Bus Ji&, HILWIE 3-20 Frossf iGHE.

Insert Wawveform Diwider

Insert Hode or Bus. .. ‘

3

Inzert Node or Bus

Narmne: | Ok |
Type: | IMPUT j Cancel
Yalue tppe: |9'LEVE| j Mode Finder...
Badis |asci -

Bus width: |'I

Start jndes: |D

I Dizplay gray code count as binary count

B 3-20 RN ST iEHE
P Node Finder $Z41 7T LA G 5S8R IR REIRATTE ZAT, st fa—A>— N &5 T
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(KPR o

Node Finder

X

Named:lﬁ j Filten@ aszsigned \ ﬁ LCustamize... | List Q |
i ([ J [v Include subentities | Cancel |
Mades Found: Selected Miades:
Mame | Aszignments | T I arme: \ | Asgighments | T
P AR, T
FI| FAE H #5$3F Pins: all
2
|
<
[
< % < | >
Kl 3-21 Node Finder XiHHE
Fitter JE#¢ Pin:all, fith List #&41. HILWIE 3-22 Frosiygh fiyk.
Node Finder E|
Named: [+ ~| Fillﬂjins: al ) ~] Customize.. | List | C% |
Looak, in: |{[Beaile| jJ v Include subentities | Cancel |

Modes Found:

Selected Modes:

| Azzighments | T M amne Azzighments | T

Unassigned
Unazzigned
Unazzigned
Unazzigned
Unassigned
Unassigned
Unazzigned
Unazzigned

FIHETR G B

O
S

|

It
C

L T o T o R o R

S

o %

|

K322 AR

g B L, T AL RGBT 45 A AT I Select Nodes £ Ho 58 i i

3-23 ffin. Al OK 4% 4N
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Node Finder

X

Named: [+ | Fiter: [Pins: al ~] Customize.. | List | Q ok |
Lok, in: j.;_J v Include subentities St Cancel J
Modes Found: Selected Modes:;
M ame Azzighments | T | R Azsighments ] T
= iclk Unassighed B [Counterliclk Unassigned v
T overflow Unazzigned £ [Counterovertow Unazsigned 0O
& q Unazzigned o |Counterlg Unazzigned 0O
@ ql0] Unaszigned £ [Countergl0] Unassigned 0O
& q1] Unasszigned ¥ |Counterlg[1] Unassigned 0
= 7] Unassighed £ |Counterlq[2] Unaszsigned 0
o 3] Unaszigned £ [Counterq[3] Unassigned 0
B rst_n Unassigned B |Counterlrst_n Unassigned  Ir
[]]
L4
< » < >
Bl 3-23 #sings A2AN
sy OK JE iR AR N4l s X AE . W& 3-24 Fiow.
Inzert Node or Bu=s R |
Marme: | (]
Type: “tultiple |berms™ ﬂ Cancel
Walue type: |E|-Lex-'el j :
Radis sl |
Bus width: “*hLltiple [tbemz™
Start index; “*mLiltiple [kemz™™
[ Display gray code count as binary count
Bl 3-24 ¥ KRG HIXTEAE
st OK #i5E, WIBIAFHG Ul 3-25 s
& Countery ] & Compilation Repart - Flow Summary } Wi Waveform1.vwi*
@ taster Time Bar: 17.528 ne 4| ¥ Painter: 955 ns Interval: .98 ns Start: End:
s 10.0 ns 20.0 ns 30.0 ns
9[2 Q Wame | JEE 17.52J5 n
0 ialk I
= o 1 flow & X
#h 2l e 1 A [0] )]
w7 rst_n ]

K 3-25 WIS
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15. ¥ iclk BEA M. Ailiiclk {545, EF¢ value->clock.., WK 3-26 7.

| -
m=0 iclk AD
ooF 1 . Cut Ctrlt+X
o2 g Copy Ctrl+C I
w7 y  EBasts r
Delete Tel
Select Entire Waweform Interwval
Insert 4
Streteh or Compress Wawveform Interwal. .. Cirl+Al++S
Grouping 4 Off=zet Waveform Interwal. .. Ctrl+al++0
Display Format 4 Tninitialized (U) Ctrl+alttU
Hodes= 4 Foreing Unlmown () Cirl+alt+X
X Forcing Lew (0] Ctrl+il+t0
Group and Bus Bit Order 4 . .
Forcing High (1) Ctrltilt+l
Locate 4 High Impedance (Z) Cirl+ilt+Z
Zoom N Yeal Unlmown M) Crl+Ale+i
- Yeal Low (L) Ctrl1+Al++L
Froperties feale High [H) Ctrl+alt+H
Don' t Care (DC) Ctrl+Al++D
Invert Ctrl1+i1 4T
Count Yaluae. .. Cirl+altdy
Ctrl+Al++E
hrbitrary Value .. Ctr1+i1 4B
Random ¥Walues. .. Cirl+Alt+R
< >

Kl 3-26 ¥ iclk BN B
FEFH P clock T E X TFAE H 8 FE 30T 1R 42 4 20ns, WK 3-27. Duty cycle 7= e 2
b, B8 S HEAE—AN A 2 9 B 7 (R ) e

Clock (X

Time range
Start time: |EI | pz j
End tirne: |'I 0 | Lz ﬂ

B ase wavefarm an
{

{* Time period:
Period: |2f]|] | nz j

Offset: |00 ns |

Dty cycle (%] |50 il

ak | Cancel |

K 3-27 BRI EBIRE

16. # rst_n IUEAIK 20ns JEHrgm . T st n 75, ﬁ%fn@ﬂ@lﬁhﬁﬂiﬂﬁﬁ

BT, 7ERTY RS BURRIE AT 20ns, 2k e 00 bR 2O 38 B A G T
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SERE IR TEWPE 3-28 . R IE il ANE

] @ Compilation Report - Flow Summary ] '@ Waveforml_vwf*

o
3B Counter.v

@ Master Time Bar: 17.525 ns 4| ¥ Painter: 1515 ns Interval: 238 ns Start:
h A Val 0 ps ID.Q ns 20.9 ns 30.9 ns
Hene 5 17 525
17T.5... . ns

e | & A
o 0 iclk IS 1

o 1 oo flow A
#h &l |Ze . A [0] 1

w7 rst_n A0 |

K 3-28 W H
17. ARAFIRIE A counter.vwf, 411 3-29, X HL K] i 44 v LBH G

x]

RAH
{RFTE (1) ||.ﬂl:-:-u.nter1|:| j ﬁ '
b
b release
HEIAANI
([
Hl
HEII Y
AN
7L 30
SriE ) Counter | #Ee |
{RIFZER T |‘."ectl:-r Waweform File (. wwi) ﬂ g
[v Add file to current project

Bl 3-29 RAFEIESCHF
18. POBICAFA R, HAE AU AL iRtz ILIE 3-30, DN B SE ™

EDIRET H R

Quartus II

1 ) Ko simulation input file assigoment specified on Simulator page of the Settings dialog box

Bl 3-30 RAERMREIR
19. TAEMIREP MR, B BB, RSP0 Assignment->Settings, i%
1 Simulator Settings ZEIi -, tHILE] 3-31 Frzm xS i HE . 7 Simulation mode H'i%#¢ Functional ,
Simulation input JEPERIAEE 7 I3 A, 5E UG st OK.
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Settings — CounterlD f5_<|
Categony: — . .
B !
General Simulator Settings yJ Hh‘t’j E l—_.Tz‘ HT % f’j E‘ ZzK %‘IJ - .
Files
Libraries Select simulation options.
Device
=|- Operating Settings and Conditions St s |Functional j
Vaoltage

Temperature Simulstion jnput. [Counter vt Add Muliple Files. ..

+|- Compilation Process Settings

=+ EDA Tool Settings Simulation period

Design Entry/Sprthesis % Run simulation until all vectar stimuli are used

Sirmulation

Timing Analysis 7 End simulation at: ns -

Formal Yerification

Physical Synthesiz Gilitch Flterin P

Gl g ophons:  |[Auto -

Board-Lewvel | J
= Analysis & Synthesis Settings Mare Settings...

WHOL Input

Werilag HOL Input
Default Parameters
Sunthesis Metlist Optimizations
=1 Fitter Settings
Physical Synthesiz Optimizations
=1 Timing Analysiz Settingz
Timeluest Timing Analyzer
+- Clazzic Timing Analyzer Settings
Azzembler
Degign Azsistant Description:

SignalTap Il Logic Analyzer Specifies the type of simulation to perform For the current Simulation focus,
Logic Analyzer Interface
—|- Sirmulator Settings

Simulation Yerfication
Siraulation Output Files
PowerPlay Power dnalyzer Settings oK |

Cancel |

Bl 3-31 (i EARK W EXHEHE
RT3 HLI Processing->Generate Functional Simulation Netlist, =4I GE {5 5T 75 117
R, BHEK 332 SEJEEIR SR 3-33,

_T0_Tutorial/CounterlfCounterll — Count

Tool= Help

Window

P Start Compilation CtrltL

Start b
Update Memory Initialization File
@ Compilation Report Ctrl+R

Start Compilation and SimulationCtrl+Shi £+E

Generate Func

P Start Sinulation Ctrl+l

Bl 3-32 AETh e B R KRS S T
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Quartus II

\ l ) Functional Simulation Hetlist Generation was successful

&l 3-33 IRt EMR-ELERERE
20. fii S FI Processing->Start Simulation ¥ o T HAZH A 3D Re i B . Wil 3-34,
SERUG S R s & 3-35,

_T0_Tutorial/Counterl0/Counterll — Counterll — [Simulation Report -

g AR Tools Window Help
& DD (2
I » Start Compilation CirlfL ] @ Cornpilation Report - Flow Surr
Start F imulation mode: Funetional
Update Memory Initialization File ﬁfﬁ%iﬂﬁ’—?ﬁ%ﬂ
@ Compilation Report Ctrl+R /
Z
Start Compilation and SimulationCtrl+Shi £1+E /éster Time Bar 17 525 ps
Cirl+I |8 . Value « p 23
. . : ane 17.53
Simulation Debug 3

B 3-34 fiESCERIN S

Quartus IT E|

-
1 ) Simulater was successful

K 3-35 B4R
21, FCESIM. PiEsEsE, MIAhEEIEMS, LA T B s Bt i de
fitfr) DE2-70 M P 4a3F M, ¥l EEs i q MHiicE R DE2-70 JF AR 4 A%k LED
(LEDG[3]-LEDG[0]) I, overflow # LEDG[4], rst n % KEY[0], clk $#JF2% SW[0]. (Z
i —) B 3-36, 1 Y24 AN V24,

* Named: [§ x| «f Edt x| [ Fiter: |Pins: all

Node Name Direction Location 1/0 Bank Vref Group 1/0 Sta
1 s idk Input PIN_AAZ23 ] B&_M2 3.3-VLVTTL
2 (o4 overflow Qutput PIN_Y24 [ B&_M2 3.3-VLVTTL
3 & g[3] Output PIN_Y27 5 B6_N1 3.3V LVTTL
& @ g[2] Output PIN_W23 [ B&_N1 3.3-VLVTTL)
5 ¢ g[1] Output PIN_W25 3] Ba_M1 3.3-VLVTTL
5 & gli] Output PIN_W27 5 B6_N1 3.3V LVTTL
7 ¥ rstn Input PIN_T29 [ B&_MO 3.3V LVTTL
8 <<new node>

&l 3-36 4 ECT IR
HER: clock #HX: DE2_70 FFRREA INEE B85 AT, A FFRF3hIE.
22, SERGGIMEIAYELIG , AR, RS I Processing->start compilation. st ]
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b P kAl ] CTRLAL $UT 22 40i%, W 3-37 Fis.

_T0_Tutorial/Q DECODE_38/Q DECODE_38 — Q DECODE_38

Froces=ing

Taol=

Hindow

Help

[h’ Start Compilation Ctrlt+L

11

K 3-37 44T start compilation
Gt 4G R W1 P 3-38 FTose

Quartus II

B 3-38 24ELERER
23, WP R HFEZEAEREEE LR RIS T RS W S 2R, P
HLE ST BRSPS AT I AE N5 R 3R
S Assignment->Settings, EH Simulator Settings £, 7F Simulation mode
W% $E Timing, Simulation input JEFERIA L I SO, Se i il OK,  fif 3-39.
Settings — Counterll 3

Category:

General Simulator Settings
Files
Libraries Select simulation options. z ﬂj J;J ﬁﬁﬁj’ Eﬂ] H'J' }?‘ﬁj’ ﬁ. !
Device
=1 Operating Settings and Conditions
Woltage ad
Temperature Simulation input: |Eounter.vwf J Add Multiple Files....
+- Comnpilation Process Settings
—- EDi4 Tool Settings Simulation periad

D.esign_Entry.-"S_l,lnthesis % Run simulation until all vectar stimuli are uzed
Simulation

Timirig Analyziz " End simulation at: ns -

Formal Yerification

Physical 5ynthesiz Gilitch filkerin N
Gl g options: | Auto hd
Board-Level | J

=1 Analyziz & Synthesiz Settings More Settings. ..
WHOL Input

Werilog HOL Input

Default Parameters

Sunthesiz Metlist Optirmizations
=1 Fitter Settings

Physical 5ynthesiz Optimizations
=1 Timing &nalysiz Settings

Timeluest Timing Analyzer

+|- Claszsic Timing Analyzer Settings

Simulation mode:

Aszembler
Design Azsistant Description:
SignalTap I Lagic Analyzer Specifies the type of zimulation to perfarm for the current Simulation focus.

Laogic Analpzer Interface
Simulation Yerification
Simulation Output Files

PowerPlay Power Analyzer Settings ’Tl Cancel

K 3-39 (i EAEREENIEE (NPHE)
350 EE: B 3-31 #1& 3-39 X B THRETEF N FIHE.
IR SE 8.0 i, £ AL 7] 5 ¥) Quartus 1T Simulator (Timing) kb4 o start, i3 JH i 1)
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H, WK 3-40A.

1 bk - =

Low: |Full Design |
Lt

Task[&
o

- Fitter (Flace & Routel

-~ hzzembler [(Fenerate programming file
-~ Classic Timing Analysis

- EDA Wetlist Writer

Frogram Dewice (Open Programmer]

= Verify Dezigzn

o

Simalate Design
b O ————
W EDA RTL 5iny kil

P EDA Gate-Lew

&

e

)

&l 3-40A J5 I P15 E
WSIE 7.2 W, HIFHA Tasks % H, 75 ZA4E Processing->Start ¢ .{% [ A—E 1205
PAT. W 3-40B Pron. H—PERSE R — AN RHEHE, B OK BOH I E o

ightfLight — Light — [Simulation Eeport — Simulation Taveforms]

Frocezzing Ieols Hindew Help E

@Etop Frocesszing Cirl+5hi £440 | @ ‘ [ h,;' ks, |P€I; Ebut IJ@ |® ‘ E |@
P Start Compilation CtrltL | € Simulation Report - i
@ smalyze Current File |
_ h\/ Start Analysis & Elaboration
Update Memory Initialization File R’? Start Analy=is & Synthesisz :] A Cirl+E
@ Compilation Beport CtrltE E‘E Start Partition Merge
@ Start Fitter :I B

Start Compilation and SimulatienCtrl+Shi f++E -
ﬁﬂ Start Azzembler C

Generate Functional Simulation Hetlist
{ W Start Classic Timing Analyzer | Ctrl+Shift+L

P Start Simulation CtrItl o
_ _ (%3 Start TimeQuest Timing Analyzer | Ctrl+ShifttT
Simulation Debug g =
, _ _ & Start EDA Netlist Writer
'd:];f Simulation Report Ctr1+3hi f++E D
'qﬁ Start Design Assistant

B 3-408 I 5 EC R T e E AR
i B4 R 3-41 5 3-42 s,

Quartus I

\l‘) Simulator was successful

K 3-41 (FEERE
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Simulation mede: Timing

h Master Time Bar: 17.525 ns 4| ¥| Paointer: E1.49ns Interval: 43.97 ns Start; End:
A Value : O ps 40.9 ne BU.Q ns IZD.ID ns lE!D.ID ne ZDD.IU ns 24D.ID ns
€5 Hame 17.53 17.525 ns
|

@)\ 0 iclk Al

£ 1 .. flow il

Dz M a A [0 ] WOOI1 f [21 W [31 ¥ (4]  [51 § [6] 4 (71 ¥ [B1 % (81 ¥ (01 4 (11 %
M =7 rst_n A O |
e

B 3-42 P05 BT
24, FUET T A FPGA 1. SeBEE ST LU R8BI L S2bRiE AT, i S
Tools->Programmer 55 bR P 4T TFIRIT FAFRBE, ekt start THE F#k. (B4 —)
25. FL4ksh SW[0], MRS 45 5.

3.3 BT SignalTap 11 11§ A

26. BHEWHTF LI RN $h#E] S0Mhz B9, 0 HFi4d FK#E, SignalTap 11
ARG . ik eS| AL E ok iclk $55¢ AD1S, ZJa4gmis TR, JF HTFHET!

ALAE RIS 5 AN, B — 8, Wl 3-43A Fios. &0, AR ATREE S|
SrEC A, WKl 3-43B HHHILT Y27 Wk T V27 HIERR

il -

E&bls%ﬂﬂ%,mﬁg

K 3-43B RH4MTR, ik
27. Hr#E SignalTap 11 3. s5 2% HL.00 File->SignalTap 1T Logic Analyzer File

p=|
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SOPC Builder System
=+ Dezign Files
AHDL File
Block DiagramdSchematic File
EDIF File
State Machine File
Syztermty'erilog HOL File
Tl Script File
Yerilog HOL File
WHDL File
=1 Memory Files
Hesxadecimal (Intel-Format] File
Memomy [nitiglization File
- Werification/Debugging Files
In-Syztem Sources and Probes File
Logic Analyzer Interface File
SignalT ap Il Logic dnaly
Wector W avelorm File
=1 Other Files
AHDL Inchude File
Black Symbol File
Chain Dezcription File
Synopsys Design Constraints File
Text Fil=

>

1

ok | Cancel ‘
B 3-44 FrE@E oo

R Quartus IT — D:/altera/80/DE2_70_Tutorial/Counterl0/Counterl0 — Counterl — [stpl.stpl

File Edit Yiew Project Processing Tools Hindow
= [Invalid JTAG configuration ~@ A
Instance Manager: Inwalid J TAG configuration X JTAG Chain Configuration: _ x

Instance | Status | LEs 0| Mernary: 0 | M512MLAB; MA, | Mak M3k

: auto_signaltap_0 Mat running Ocells 0 bits M Hardware: | j Setup..
Eﬂ: Device: | J Scan Chain
Eﬁ%/ ﬂ S0OF Manager. D

<
auto_signaltap_0 [ M1ow a1l chenges | Signal Configuration x
| Hode |Dam EmhlelTrigger Enable I'I'rigger Cundiliu..‘l Clock i D” -
|Type‘mias| Name | 0 | 0 |1|7\Basic =
Double-click to add nodes Data
Sample depth: |128 ﬂ RaM type: ‘ J
fESetuptriE T
i I~ Segmented
86 85 F B Clock
Iz’iﬁﬂ)ﬁﬁ Trigger
E2 B
Fydd ! Tiigger flow controt | Sequential -
=l
Higrarchy Display: X [ Dolalog 1 x

Ii‘ auto_signaltap_0

[B] ssto_signaltsp 0

For Help, press Fl wm

B 3-45 ZED IO

1 T T AN 7T BSOS 7 1 5 B 4 B

28. PRI, TSRS DE2-70, SRJGALE U4 LY Hardware |73 8P ik £5
USB-Blaster, &4 )& M fig H 2R 5] 1! Device & EP2C70. &85 5 WL an 18] 3-46 Fios.

241 11 3t o208
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JTAG Chain Configuration: |JT.-'1'-.I3 ready @ b4

Setup...

D evice: | @1: EP2C70 [0x020B 6000 j Scan Chain
ﬂ S0F Manager: | |:|

Bl 3-46 LRI
29. GEPEIBIR M B, ARSI bt DL A ES BB R 2B AR A B A Bl T AE T AR
IFRZE T setup, SR 5 a4 Nl SignalConfiguration H 1) Clock 45 444 . H I a0 &
3-47 7.

Node Finder El

Hardware:

ﬂ Filter: ]SignaITaDII: post-fitting ;J Customize... I List J Q ’—I
j___J ¥ Include subentities S Cancel
Selected Modss:
Name Aszsignments { T MName I Assignments J T
|

b4

<

<4
< > < >

Bl 3-47 45 AN TEE
Fitter £ #¢ SignalTap II: post-fitting, s List &4, ZEMHIRATESS , ERILH
iclk, RUTHPIRIAI=ARE . 56 U5 Wl 3-48 TR,

Node Finder @

Harned: i" l] Filter: ]SignaITap II: post-fitting LJ Customize... I List I C& 0K |
Look, in; |[[ECIEElet| Li.:_J Iv Include subentities Sio Cancel
MNodes Found: Selected Nodes:
Mame ] Azsignments { T | Marme ] Azsighments | T
& Equall~35 Unassigned C B |Counterliclk FIMN_AD15 Ir
B iclk FIN_&D15 Ir
4 iclk~clketl Unassigned
< q[0]~39 Unassigned
G q[0]"reql Unassigned
4 q[1]~1eal Unassigned
€ q[2]~97 Unassigned
@ q[2]"reql Unassigned
G q[3]"reql Unassigned
" q~I6 Unassigned
4 q~93 Unassigned
B st n FIN_T23

|fs
v
A~
| %

Kl 3-48 IEFERTBRES S
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S HRERIH R

SeE LA TRRE . Rl OK 424 2K K 3-49

Quartus II

) Do wou want to set the netlist type of the Top partition to Post-Fit =since wou are adding post-fitting nodes? See the Messages window for
- 5 more information.

& W

Kl 3-49  HIASTIEHE
M0 i H A b s S e P i, & 3-50 i

Signal Configuration; x
Clack: [iclk =
Data
Sample depth: m Fakd type: l—_|
[ Segmented: | J

K] 3-50 SERLITER Rk RE
30 SERUJE ATAERE PR RRAE R L R IR T, X HUR BN E . NI
SO 46 mi o AR e A DRBOR, PR IR R4S ROV URHE . ity List 41 H P nl ik
ghio BN G SRR, EFE Pins:all ZIH T 51, B iclk AbASEB TN SERUE G
3-51 flizne 11 OK e

Node Finder E]

Mamed: [+ ~| Fiter: |Pins: i | Custamize. . I List ‘ Q ok, |
Lok, in: J{[BGlEeE!| j.__J v Include subentities (s ‘ Cancel I
Modes Found: Selected Nodes:
M ame J Azzighments { T M arme I Azzighments I T
== iclk FIN_AD1A It £ |Counterovearfow PIMN_v'24 u]
I overflow PIMN_*v24 B I |Counterq Unaszsigned 0O
T q Unazsigned C £ Counterg0] PIN_w27 a
¥ gl0] FIMN_w27 C & Counterlg[1] PIN_w 25 a
& q[1] FIM_'/25 C A |Counterlql2] PIM_w23 a
@ q[2] FIMN_'/23 C £ |Counterlql3] PIMN_T27 ]
o 3] FIN_Y27 g B |Counterlrst_n PIMN_T29 Ir
e rst_n FIN_T23 It —2]
>
=
£
£ 2 b b

K 3-51 EFMELE S
SERJG WP 3-52 .

43 hi 4t 208
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N Quartus IT — D:/altera/80/DE2_70_Tutorial/Counterl0/Counterl0 — Counterll — [stpl.

stpx]
Blp FEE Tor Bojesh Boosmses Kodls o

e Y] |Cumpi\ethe project to continue j @) fA

Instance Manager.  Pg, #D Compiethe project tocontinue | X | JTAG Chain Configuration:  [JTAG ready x
Instance | Status | LEs4s5]| Memary: 758 | M512 MLAE: 070 | MK MK
: suto_signaltap_0 Mot running 445 cells 768 bits O blocks 1p Hardware |USE'EIHS|E’ [USE-0] j Setup.
Device: | @1: EP2C70 [04020B800D) »| SeanChain
< | s ﬂ SOF Manager |:|
auto_signaltap_0 [ M1ow a1l chenges =l Signal Configuration x
Hode |Datﬂ EnablelTrigger Enable I'I'rigger Cond\lio.”‘ Clock: [l [I -
Type mias| Name | 5 | & |1|7\Bam |
= overflow ~ 2 5B Data
= q I3 2 ®h Sample depth: |128 j RaM type: | J
rst_n v v
o 4 4 E I~ Segmented
Trigger
Trigger flow contiol | Sequential -
<]
E Data @ Setup
Hierarchy Display: * [ Datalog EAL x

[ # Counter1d @ auta_signaltap_01

[B] ssto_signaltap 0

For Help, press Fl

Bl 3-52 4558 RUE R
31, SEMLL BB (A7 SignalTap 1T SCHF, W44 Counterstp, S 3-53. JHHE
Yl & AT A BT TRL SignalTap IEEHi5E™. 5% Quartus 1 FHUT 24P 4
PESERU R0 5] FPGA.
B E

{RFTE (1) ||.ﬂl:-:-u.nter1|:| j ﬁ '

b

b Brele ase
IR ﬁl:-:-u.nt ar. stp

'T
RE

I ) 3-:-u.nt-':r. stp ﬂ BE =) |

{RIFER (T |Sig;nalTap II Logic Analwyzer File 0, sﬂ HUiH

[v Add file to current project

Kl 3-53 f£4F SignalTap II 30/
32, SEHUG, FHRIPIZZ#E SO, stk L "] FLTFAR T HnT LA 82 3]

H 44 HU 4L 208 1T



S HRERI RS

SERRME IR . WK 3-54 Fios.

log: 2005/06/25 12:08:47 #0

Type Alias| Hame —1!3' —1|4 . —1|2 . —1IIZI . -ii . _(Ii . _|4
o overflow |

2| [oa |

o) L. glo]

| | q[1]

! | - gl2]

| | i al3]

(1 ret_n

& 3-54 SignalTap IT ER 2 {35 7
R, AN A R S AR B T B> F-> TR >R R DY A 22

& RIRIR LR

#5045 H1 4t 208
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F4F ZB= ITRERMTER

® SLKUH
SIS KA IR S HE I B v £ DE2-70 JF A& LB MER A A G 4 ik .
LSS, AR S AN TR TE S R TR SRR B % SR,
R L PIRET R 5 ITC D5 0T B S5 5 Quartus X FELER FRIDLAL .

o KPR

4.1 #37. Quartus LF&

1. ## Quartus T.F% Light, I5iJZ521444 Light
2. HOFTRCE Gw R H SR . /Light/release.

4.2 A RAF-5HE B Hid 58 OB Al ik i ot

3. IEFESEHIN File -> New..., 73 H [FIXTHHE £ £ Block Diagram/Schematic File,
R OK. il 4-1.

Hew ]

Z

MHew Cluartus || Project s
SOPC Builder Spstem
= D'ezign Files
AHDL File
Block DiagramS
ECIF Fil=
State Machine File
Syztemiferlog HDL File
Tl Script File
WHDL File
= Memom Files
Hewadecimal [Intel-Format) File
t emaory [nitialization File
- Verfication/Debugging Files
In-Syatem Sources and Probes File
Logic Analyzer Interface File
SignalT ap |l Logic Analvzer File
Wector Warveform File
= Other Files

Synopays Deszign Constraints File 7

chematic File

2k, Cancel

K 4-1 EFERIFCHF
4, SAZEITHEGTS
FH BRAR Xk P T G i i 10 1 2 10 Ak e 4 0 PR e i s 7 0 2 R 4% rh
T pbr, st B, AT
JETFAEAMBER H 3% 3. . /primitives/logic/and2, $£F| “#i A 511, miii OK JG7E AR

46 U1 208 T
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ERECER . 2FK 4-2.

Symbol

Libraries:
T others ~
HE primitives e
FET buffer

< | »
Marmne:

|and2 J

[ Bepeat-insert mode

=
r
teqawizard Plug-ln Manager... |
Ok LCancel
K42 #HE_WMAE] (and2)
JETFZEMBEAR H 3% 2. . /primitives/logic/or2, NI HIAET. ZH K 4-3.
Symbol
Libraries:
Bt nord
<EF miot
<EF ol
_ ore
EE ord
£ ard
Bl o
Bt o
SEY wnor
EF mor
FET ather
FET pin
HE storage
£ |
Marmne:
|u:ur2
[ Bepeat-insert mode S A
[ S A
B A
Megawizard Plugrn Manager.. | | 200000 0o
Ok LCancel

K 4-3 EEZHMAET (OR2)

47 11 208 T



S = SRR

W EFRAR IR T, T AR AT R an i 4-4 FoR

2 Quartus IT - D:/altera/B0/DEZ_T0_Tutorial/Light/Light - ... [C|[E]fX]

File Edit View Project Processing Tools Window

0o . 1
Ty il
R
< |
For Help, press Fl 0]

K 4-4 HETTHRE/FS
5. CERIN/AE S, A7 LE. /primitives/pin/input 5 ../primitives/pin/output, S K
4-5 5K 4-6.

[ Syabol [X]

I_.II:I[ETIES ...............................

2 & d/akera/S0quartusdibraries a | | D000
0 megafunctions B D
E'E? DthErS ...............................

. EI ma:.:plusz ...............................

S e S
BB p”mih\:‘eg ...............................

Clbuffer ...............................
FET logic Tl
FHE ather Tl
E:”E?plﬂ ...............................

,ﬂ' hidir |

- ... i’ pin_name Lol
PoWER output S i A
FIEY storane SR [
£ | I I I

| %

ﬂame ...............................

finput S

r Eepeat-insert I'I'Il:lle'-' ...............................

[ rsertsombalas Black |

I LTI

Megavizard Plug-ln Manager... | LTI

k. Cancel |

K 4-5 i

p=|
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@ Quartus II - D:faltera/80/DEZ_70_Tutorial/Light/Light — Light — [Blockl.hdf=]

File Edit ¥iew Project Frocessing Toels Windoew

B R w7
3}94?._7@:}

Kl 4-6 BUERIN AT EE
6. HEEER:, FHEAHES L nER o, seUE i 4-7,

@ Quartus II - D:faltera/80/DEZ_70_Tutorial/Light/Light — Light — [Blockl.hdf=]

File Edit ¥iew Project Frocessing Toels Windoew

B R w7
3}94?._7@:}

For Help, press Fl am6, 257 nm

B 4-7 EEHEK
7. BB R AR, XGEITHFRI RS, Rt 4 A FRICh oLEDG[0],
PSSR A ISWLTRTISWI0], FELRAF BT S0 Lightbdf, 48] 4-8.
EE: FAFRSIEERSER Verilog B8 LU L£ZE M.

& Quartus II — D:faltera/80/DEZ_T0_Tutorial/Light/Light — Light — [Blockl.bdfx]

K 4-8 BE5IHAK
8. ArECTIE. ArrvRE T ARG, XA B33 A . H Assignments->Import

49 11 208 T
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Assignments... 3¢, W& 4-9 PR,

hltera/80/DE2 70 _Tutorial/Light/L
Assignments
B Device. ..
'-I@ Fins
— 9 Timing Analysiz Settings. ..
‘ol P EDA Tool Settings. ..

Processing Tools Window

He

=§’ Settings. .. Ctr1+5hift+E
Clazs=ic Timing Analyzer Wizard. ..

& hssigment Editor  Ctrl+Shiftha
% Pin Planner Ctrl+Shift+

Bemowe fAssignments. ..

i‘i'.. Bacl—hnnotate Assignments. ..

Q& Import A==1gnments. ..

Export Assignments. ..

fme o a

Bl 4-9 A5G| HACE SRR I
W4, S\ DE2 70 pin_assignments.csv 1 51 JEIECE . W1 4-10.

Import Assignments E]

Specify the source and categories of assighments ta import. Click LogicLock Impart File Azsignments
to zelect LogicLock Import Filelz).

Agzignment source

" File name: |D:faltera;"SDa’DE2_?D_pin_assignments.csv

e
[ et |

~ Advanced...

v Copy existing aszignments into Light. qsf.bak before impaorting

ak. | Cahicel

K 4-10 SA5|HIRCE M
9. ZWiFHLE, Wl 4-11.

Quartus II

B 4-11 GmiFgR
10. g5 S HIE 530 AN, IR TR 5 A FC SO A A KR S AR sE 363 H
2. ik 4-12.

B
D
S
=
B
[\
S
oo
=



IS5

SIS =

2

SIOEFEHISR

% Quartus IT — D:faltera/80/DE2_T0_Tutorial/Light/Light — Light — [Pin Planner]

File Edit View Processing Tools Hindow
Groups =
@ Named: (§ -
% @\ 33’(: Mode Name Direction .
of uf =, = [2 =] iSW[L..0] Input Group ih :
= olEDG[0..0] Output Group m g‘-ﬂ 78 3acaaniiey:
<<new node>> f:5: ) §§ ;“R"O;‘a : ;:m
esratadon A ;oggﬁ:
{70 e
. og }‘%)tfu i 3& .
- e
e =
£ cigar §§3 e
il Besatcanlvansy
% i
< | > Sl SaRth e
* Named: [§ | s Edit % |Unkn0wn Filter: |F'ins: &l j
Node Name Direction Location I/0 Bank Vref Group 1/0 Stanc »
1 B isw[i] Input PIN_AB26 6 B6_N2 3.3V LVTTL (dv—
2 m iswo] Input PIN_AA23 6 B6_N2 3.3V LVTTL (do
3 @  oLEDG[O] Output PIN_W27 6 B6_N1 3.3V LVTTL (do
4 € oENET_CLK Unknown PIN_D27 4 B4_NO 3.3V LVTTL (d
5 & ik s Unknown PIN_E16 4 B4_N3 3.3V LVTTL (do
5 € ik so Unknown PIN_AD15 7 B7_N3 3.3V LVTTL (do
7 < iCLK_50_2 Unknown PIN_D16 4 B4_N3 3.3V LVTTL {dv
8 € iCLK 503 Unknown PIN_R.28 5 B5_N3 3.3V LVTTL {dv
E & ok _s0_4 Unknown PIN_R3 2 B2_N3 3.3-VLVTTL (do
10 €»  iAUD_ADCDAT Unknown PIN_E19 4 B4_N2 3.3V LVTTL (di
11 €  AUD_ADCLRCK Unknown PIN_F19 ) B4_N2 3.3V LVTTL (do
12 4)  AUD_BCLK Unknown PIN_E17 4 B4_N3 3,3V LVTTL (d
E 13 <  0AUD DACDAT Unknown PIN F13 4 B4 N2 3.3VLVITL (d v
=z I | >
For Help, press Fl M

11.

K 4-12 csv L BIIFARGI S EE

MR 2 R E 5. AL AR SE SN IS 4 45 4T JT Light.qst SCfF . ABLRE M

set_location_assignment PIN_XXX —to YYYY {55 . KA BIME EMIBR, B FLAF
FIABEE o

S

— AT,

set_location assignment PIN_AA23 -to iSW[0]
set location_assignment PIN_AB26 -to iSW[1]
set location_assignment PIN_ W27 -to oLEDGJ0]
fRA7. 191%) Quartus FLHME S|, Wi 4-13.

¥ Quartus IT — D:/altera/80/DE2_ 70 _Tutorial/Light/Light — Light — [Pin Planner]

File

Edit View

Processing Tools

Groups

Window

Named: [§ -

12, PTG, RIS RPN . W 4414,

351 |

125 208

I

Node Name Direction
Iy iswW[1..0] Input Group
54 olEDG[D..0] Output Group
<<new node >
L >
* Mamed: [§ | BEdt %) o |Unkn0wn Fiter: |Pins: all |
MNode Name Direction Location 1/0 Bank Vref Group 1/0 Standard
1 m isw[1] Input PIN_AB25 [ B&_N2 3.3V LVTTL (defal
2 e iswo] Input PIN_AAZ3 5 B&_N2 3.3V LVTTL (defal
3 ¥  olEDG[O] Output PIN_W27 6 Ba_N1 3.3V LVTTL (defa
4 <<new node>>
£
= |2 >
= | L~
For Help, press Fl nm
B 4-13 B2 qsf XAFE R 5] B2 EC
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Quartus I

Kl 4-14 ZmiFg5R
EE: UWRSESIR, #eERiREXHES% DE2_70_pin_assignments.csv 3X{F)
TN EF IERE osf XHEWFE.
13. WGk I, ANHE I L B D RE A AU SK—AN 7 8l A*B=A(~B)+(~A)B= A+B-AB
fEH— A2 ol al s, AU R LI Tools->Netlist Viewers->Technology Map
Viewer, 1K 4-15, W LERIMEH] 7 —ME#HAIT, WA 4-16.

hal/Light/Light — Light — [Technology Nap ¥iewer — Post Fitting]

LIRS findow Help

Fun EDA Simulation Tool 4 - p‘.? m, “ﬁj {‘f; > @ @ E
Fun EDA Timing Analysis Tool

}E Launch Desizn Space Explorer ] & Simulation Repart - Sim... l & RATL Viev
&

I3 TimeQuest Timing Analyzer

fdvizors 3

&5 Chip Planner (Floorplan and Chip Editer)
@ Dezign FPartition Flanner

Fatlist Viewers + Q RTL Viewer

k i &2 State Machine Viewer
[@ SignalTap II Logzic Analyzer

. @ Technology Map ¥Viewer (Fozt-Mapping)
& In—System Memory Content Editor

@ Technology Map Viewer

[B] Lozic Analwzer Interface Editor

Kl 4-15 #F Technology Map 3 ELIN

insta~1

iSWI0] D=—————{DaTAC
ISV 1] Ds——————DaTAD SamsouT———I= 0LEDG[0]

K 4-16 &% Technology Map
XEHEN, T LAE B SE b R —A ek ] @il 4-17. X2 Quartus X HLE A ST
LA o

IS0 :
ISV _?L,f - 0L EDGI0]

Kl 4-17 2F Technology Map W 8
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4.3 HBEGFE

7t DE2-70 V- &5 bESEBlix  2 ii, A1 7E Quartus T A Hhowt v B8 2EAT Dh REA EL,
DL B v () IR E
14. USRI File->New, F1 U1 E i mxiiGHE, JFIEHE Verification/Debugging Files
H¥) Vector Waveform File, H#.i5 OK.

SOPC Builder System e
=I- Design Files
AHDL File
Block Diagram/Schematic File
EDIF File
State Machine File

Syateriverlog HDL File
WHOL File

= bemony Files
Hexadecimal [IntelFormat] File
temary Initialization File

= Yerfication/D ebugging Files
SignalT ap |l Logic Analyzer File
Wechs ef

—|- Other Files
AHDL Include File
Block Symbol File
Chain Description File
Synopays Design Constraints File
Text File

K 4-18 B REBHEIMH
15. S Bl Edit->End Time, @07 B2 EF ] 200ns. 1P 4-19 54 4-20.

rtus IT — D:faltera/80/DEZ

¥iew Froject Assignments
v
Ha
‘. C
¥
-
bF Faste [
Select k
Find and Replace 4
—* Go To. .. Ctrlti
Insert 4
Value 4
Grouping »
| Time Bar »
3l
“ T
= Grid Size. .. —
T

B 4-19 5 (7 24 SO ISR

053 U1 208 T
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End Time

Time: |200.0 M -

Default extension options:

X

Extenzion value: |Last clock pattern ﬂ

End time extension per zignal:

Signal Mame | Direction | R adix | Esxtension value |

] | Cancel |

K 4-20 &EGELRMNE
16. K 22477 BC A B N4 S HL 4 I N B P k. Edit->Insert->Insert Node or
Bus SCHRUIE R, Wik 421,

Inzert Node or Bus r5_<|

Narmne: | Ok |

Tupe: [INPUT | Cancel
Value type: | HLevel | ModeFinder...
Biadi: |asci |

Bus width: |1

Statindes: |0

I Dizplay gray code count as binary count

Bl 4-21 WG S2IBER
17. i Node Finder. JZ4, ¥ INAHICHISS 1 iISWI0]. iSW[1]. oLEDG[O0]Z|¥# KK .
H# ISWI0]15 4 JE 3 200ns 1117573, iSW[1]15 4 JEI ] 100ns (1) 5. anf&l 4-22,

taster Time Bar: 17526 ns 4| +| Poirter 3056 ns Interval: 1304 ns Start End:

A s 20,0 ns 40.0 ns 60.0 ns 60.0 ns 100.0 ns 120.0 s 140.0 s 160.0 ns 180.0 ns  200.0 n4
Value T T T T I h h I h
& Hame 1753 17 525 n=
|

m=0 isH[0] AD [

[ is[1] A0 ] J
4k (=2 al0] | AX A 0]

Bl 4-22 WA H I REBETE
18. LREfi 5t
R S PRI Assignment->Settings, £ Simulator Settings ZEIi~, HILE 4-23 Fros Xt
1HE. £F Simulation mode F1 %% Functional, Simulation input &R A 37 FR 3 T S04,
Se8J5 midi OKo

p=|

54 1 208
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Settings — Light

Categaony:

General
Files
Libraries Select simulation options.
Device
= Dperating Settings and Conditions
: Voltage

Temperature Simulation input; ILight.vwf Add Multiple Files...

Compilation Process Settings

Simulation mode: i

]

= EDA Tool Settings Simulation period

Design Entry/Spnthesis " Run simulation until all vectar stimuli are used

Simulation

Timing Analysis " End simulation at; =3 b

Formal Verification

Phyzical Synthesiz Gliteh filkerin i

Gl g optiohs: | Auto -

Board-Level 1 J
=8 Analpziz & Spnthesiz Settings Mare Settings...

WYHOL Input

Werlog HOL Input
Default Parameters
Synthesiz Metlist Optimizations
[=1 Fitter Settings
: Phyzical Synthesiz Optimizations
=1 Tirning Analysis Settings
: TimeQuest Timing &nalyzer
[+ Clazsic Timing Analyzer Sethings

- dzzembler
Design Assistant Description:
SignalTap Il Logic Analyzer Specifies the type of simulation to perfarm for the current Simulation focus.

Logic Analyzer Interface

Simulator Settings
Simulation Yerfication
Simulation Dutput Files

FPowerPlay Power snalyzer Settings ITI Cancel ‘

B 4-23 REHEENX
Rl S PRI Processing->Generate Functional Simulation Netlist /=5 Il g4/ 5 5T 75 1) ¥

Fo RiTHZEPIN Processing->Start Simulation 5§ 2 TEHAE SR E . 457K 4-24,

]@"' lation Report - Simulation Wavef l

Simulation Taveforms

Simulation mode: Functional
% Master Time Bar: 17.525 n3 4| +| Painter: 55.43 ns Interal: 3791 ns Start: End:
A b ps 40.0 ns 80.0 ns 1200 ns 160.0 ns 200.0 ng
Value [ [ ) )
&5 Hame 17.53 17.525 ns
& [mo is[o] a0 |
1 isl1] a0 I | |
w2 .60 AD I [
i
th
e,

Kl 4-24 ThEEVTHERE

19. PP E

R SEHLIN Assignment->Settings > 514 JT Settings % 1, 7E Simulation mode Hik+¢
Timing, Simulation input ZEFENIAFELIRPEIE A, Hiadi OK.

8.0 Jit/E AN Tasks % 1" Quartus II Simulator (Timing)4b 45 i start, AT H P45 H .

7.2 W BAKIRAAT Start Analysis&Synthesis. Start Fitter. Start Classic Timing Analyzer-
Start TimeQuest Timing Abalyzer. Start Simulation(Z%& 525 ).

gi e 4-25 518 4-26

055 U1 208 T
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I@C' lation Report - Simulation Wavef l

Simulation Taveforams

Simulation mode: Timing
h taster Time B ar: 17525 ns 4| ¥| Painter: 1.76ns Interval: 5.7 ns Start: End:
A b ps 40.0 ns 80.0 ns 1200 ns 160.0 s 200.0 ng
Yalue i i h h
&b Hame 17.53 17.525 ns
-

&, 0 isK[o] AT |

w1 is¥l1] A0 I \ J

o2 <) A0 [ ]
#h
¢
.

B 4-25 WFRHTRESERE

. Master Time Bar 17 525 s +| +| Painter 5191 ns Interval 3439 ns Start End
N el S0.0ns  B0Ons  T0.0ms B0.0ns  90.0mns 100.0ns 110.0ms 120.0ns  130.0ms 140.0ns 1500 ms  150.0 ns |
Hane 1T.53
NED [T Y ‘
1 i) A0 |
\ o2 G[0] A D I

B 4-26 WNFHEERERK
EE: BN SWHRABZTREME oLEDGORESAEHNTRZESE
9.44-9.45ns FYIERT, TN iISW[OPAZSZTLEIHIL oLEDG[IKS A EHNIT K Z (5
4% 9.84ns ROTERT . ZIERT A FPGA E&FFRE, FRIFERIARE.
20. FEREIFFRM b, WP RERLSR, N5 REERES R

& RIRFR LR

# 56 i 4t 208
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‘4

FHS5F FBW BlAFHE
® ISR

Altera [1] Megafunction J& 2 [ & VI AN BEH . 1T Megafunction J&3E T Altera JiK)Z2
T 235 ) e 5 B ) JS SR Y. FHASERR RS R B, iy LA AR b R 54 FH Megafunction IX S TP %1%,
AMEBERFBTEE NEBAIS g0 S d i ok, SRR AR R 2 E L N Megafunction
(254 RIS ELGS B L P 2 5 I ARRS B4R

Megafunction {315 Altera ) S AELZE (LPM, library of parameterized modules),
255 1) Megafunction FEk, ] Altera MegaCore IP A= 1. FL 1 F f¥) IP Core, LA K Altera
Megafunction 11X P3E# (AMPP, Altera Megafunction Parterners Program) #1125 =77 IP
Core.

FERDEEN R —28 5 Altera 2571 E S5 MM S HIRRME, 2l ik Megafunction SEHL, 1
W—Le 7 i 8 MEEL (DPRAM. SPRAM. FIFO. CAM %), DSP i, LVDS Kz},
PLL, i $i Tk #s (SERDERS), DDR HiA/fiithi (DDIO) &%. Ji4h—LEifinsfeisids .
TR kRS DBV S R I AR v DL AR R IR, AR5 F a8 ot U s,
(IR IX PR JiEAME B 2 0y, Ty HLAE T A T AR L EEAS | Megafunction 15 H 45

ARSERAE PR J5VEAE DE2-70 ¥ & Bk —MEAL AR . T IX_/I\QQI."A, &%T
PLT f#4 F Quartus T H. 7] MegaFunction T RE HFE A RFE « SL46 P IAIE I Verilog W 5 55
T FAEDIR EI’J&H#Y?%M’EjJXﬂ:K

SEIG HH K] MegaFunction R i 7575 AE B 7 vAA ], 3X 02 Quartus 18955 — Pk v
VR

o KPR

5.1 #37 Quartus L2

1. & Quartus T.F¢ ShiftRegCore, IilJZ5E4&%4 ShiftRegCore
2. HEHTRESEERH H ./ ShiftRegCore/release.

5.2 ] MegaFunction+£f 5 & & #i1d 58 b 24F 4 3R 5 vt

3. W MegaFunction G A7 77 fE 2 BEHL, 19 2% AU 32 BT Tools->MegaWizard
Plug-In Manager.... @1 5-1.

itorial/ShiftRBegCore/ShiftRegCore — Sha

g GRS Window Help

E Bun EDA Simulation Tool k
Bun EDA Timing Analysiz Tool

=l E Launch Deszigzn Space Explorer

QMzzaliizard Flug—In Manager. ..

— 5 SOFC Builder

B 5-1 MegaFunction 3¢
I a RS 5-2 frs . EPEHLA R —I0, BT — AR, JELF S £ Nexto
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Nega¥Wizard Plug—In Manager [page 11 E|

The Megatwizard Plug-In Manager helpz you create or modify
design files that contain custom wariations of megafunctionz.

WWhich action do pou want to perform’?

f* Create a new custom megafunction vaniatior

" Edit an existing custam regafunction variation

" Copy an existing custom megafunction wariation

Copyright 19391-2008 Altera Corparatian

Cancel | | Hest » | |

K 5-2 MegaFunction 3f—20
BRI K 53 Fron ST . an B AE AL $E Installed Plug-Ins->Storage->
LPM_SHIFTREG. #RJG7EA 1 5n i S 2RMi%+¢ VHDL. Verilog 8(#% AHDL. H7Efq
Mg th ) SO 2R B, O SO AR S TS I N T 22 SO 44 o ARl
ShiftReg. 5 i Next.

NegaWizard Plug—In Eanager [page 2a] &l
Which megafunction would vou like o customize? 'w'hi.:f; device Family will pou be |C_I,J|:|0ne M j
Select a megafunction from the list below I

=% Irnstalled Plugdns Which type of output file do you want to create?
Altra SOPC Buiser CaL BEEILLEVEDLIEE IR,
= Aitmelic ™ yroL M AT LA Verilogl® 5 MIPH.
+- Communications ] -
T & DSP * “erlog HOL
: g :.“;antes What name do you want for the output file’? Browse... |
+-fE& Interfaces |D:\alteraKBD\DE2_.'-"D_Tuh:urial\ShileegCnre'{ShiftHeg
+- 88 JT4G-accessible Extensions /
+- & Memom Compiler gl-ﬁl- Hjj{ﬁ:% Xﬂﬁﬂ)

=F | _"Stnrage

[ Retum ta this page for another create operation

] LPM_FF Mote: Ta compile a project successfully in the Quartuz | software,
] LPM_LATCH your design files must be in the project directory, in the global user
] LPM_SHIFTREG I!branes $pe:c_|f|e_d it the Dpthns c!lalng bow [Toolz me_nu], ar 3 user
£ @] IP MegaStore library zpecified in the Uzer Libraries page of the Settings dialog

bow [Azsignments menu).

Your current uzer ibrary directaories are:

Cancel | < Back ‘ Memt » | |

&l 5-3 EFEFTHE ) MegaFunction
R
#fEMA Quartus I AR SEUAERLUE 1P %0, AIUEEFREESHIRAE.
SERUE I 5-4 PR i, IR RGEDT, AU — AN load B ARATHIA |
TATHIRINRE M A A7 8 5 Next HEANF—TL,

58 Hi 4t 208

p=|



S B A AR AR S

Nega¥izard Plug-In Nanager — LPE _SHIFTREG [page 3 ... [o|01[[X]

_,a LPM_SHIFTREG

Documentation

About

Zurrently selected device family: v

ShiftReg
right shif .
— load : 4 Match project/default
— data[7..0]
zhiftout . ]
T ? 8 Su®
L b clock Q7..0] How wide should the 'g' output bus be - bitz
| shiftin Which direction do you want the registers to shift?
i Left
®) Right

Which outputs do you want (select at least one)?
# Data output
ME

Do you want any optional inputs?
[[] Clock Enable input
# Serial shift data input
M Parallel data input (oad)

Resource Uzage
8 lut

| Cancel ” < Back || Next = || Finish |

K 5-4 EFERBA HAARINEE
SERUG W 5-5 Fron. AJHE— DB IhRE . AR PR AL A I S s it . e
il Next #EAN T —T1,

Nega¥Wizard Plug—In Nanager — LPE_SHIFTREG [page 4 of 6l

_,& LPM_SHIFTREG

Parameter

Settings

About

Documentation

Do you want any optional inputs?

ShiftReg
right shif
x— load B Synchnonous inputs Agynchronous inputs
= data[7..0]  shifteut iy e
aro | o
«—{» clock
x— shiftin O et ] 5et

Re=source Uzage
8 lut

| Cancel || < Back || Mext = || Einish |

&l 5-5 Bt B
SERUR IR 5-6 Pron. AT LR HEAR AR N 7 B o A S R BRIAER Ao A0 Next
BN I,
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NegaWizard Plug—In Nanager — LPN_SHIFTREG [page 5 of 61 —— EDA s3]

"ﬂ LPM_SHIFTREG

About

Documentation

EDA

Simulation Libraries

ShiftReg To properly simulate the generated design files, the following simulation model
right shif file(s) are needed
x— load
e data[7.0]  shiftout File | Description
q[7..0] lpm LPM megafunction simulation libran
x— clock
¥— =hiftin

Timing and resource estimation

Generates a netlist for timing and resource estimation for this megafunction. If
you are synthesizing your design with a third-party synthesis tool, using a
timing and resource estimation netlist can allow for better design optimization.

Mot all third-party synthesis tools support this feature - check with the tool
vendor for complete support information.

Mote: Metlist generation can be a time-intensive process. The size of the
design and the speed of your system affect the time it takes for netlist
generation to complete.

["] Generate netlist
Resource Usage

8 lut

| Cancel || < Back ” Mext = || Einish |

B 5-6 SR TAZD

SERG W 5-7 Fise 14 T ATk AR OO . IR L ShiftReg bsf SCHFLLAE
AT SO, R HE A NS RE SO . SE R AP IS B 4% 5 Finish 58 MegaFunction 1%

o SERE WA XTEHE W] /RS2 BNt ip, 315
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Nega¥Wizard Plug—In Nanager — LPE _SHIFTREG [page 6 of ] — Summary E”§|rg|

_,a LPM_SHIFTREG

About

Documentation

[3] summary

Turn on the files you wish to generate. A gray checkmark indicates a file that is

ShiftReq automatically generated, and a red checkmark indicates an optional file. Click
TRt ShiF Finish to generate the selected files, The state of each chedkbox is maintained in

¥— load B subsequent MegalWvizard Plug-In Manager sessions.
i data[7..0] shiftout

g[7..0]
L I clock The MegaWizard Plug-In Manager creates the selected files in the following
| niftin directory:

D:altera\30'\DE2_70_Tutorial\shiftRegCorel

File | D ezcription

[ ShiftReg.v Y ariation file

[ ShiftReg.inc AHDL Include file

O ShiftFeg.cmp WHDL component declaration file
[ ShiftReq.bsf Quartuz |l gymbal file

[ ShiftReg_inst.w Instantiation template file
[ ShiftFeg_bb.v Yerilog HOL black-box file

Resource Usage
8 lut

| Cancel ” < Back | | Einish |

Kl 5-7 S SCHEsIER
BT SRR S . ARSI AT AT S HEE R SE X —20 . ik Bix 544 H]
Verilog 5 SCHLI 2 SEAR S A 550 o 8 56 ik B 8 S, E R Block
Diagram/Schematic File. SCHFU1E 5-8 fiT.

0 Block1.bdf= ]

& 5-8 £S5 HE B S04
IONFEAL ZF A7 A B o 78 SO 28 1 A X 1E N JE BB UG AE o 7 2o Ik 5
Project->ShiftReg, RFRIA G AL, & OK A AIERAH AN 5, 1EIE 4 B i i
JeiE N . FEAJGAE 59, 5-10 fr.
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Symbol

Libraries:

F & Project

8 d/altera80quartusdlibranies!

| >

~

[ Bepeat-insert mode
[ Insert symbol as block

-

Megawizard Plug-In Manager... ‘

aK Cancel ‘

ShiftReq

ght shif

................ — |nad

---------------- 1 data[7..0]

shiftoutl— - - - - - - - - - - -

q[?ﬂ] e e e e e e

................ ClU Ck
---------------- ——1 =hiftin

5 Block1.bdf*

K 5-9 EFEREHNTEHE

" ShifReq i

ghtshifg ¢ .. .o oo o

| load D

== data[7..0] ghiftoutf— - - - - - - -

B RIEELY] e SR

[} clock D

|5 SR

L I i

nst | ........
ml 1 ]

Kl 5-10 AL F 728
6. IMAEIANEIHEIE. KK L0, EEmARE I, AR SAER Y. WK
5-11 flizNs
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LI ShiftReg N
ereen e e e ightshify £ .. ... ... oo oo
b <o SR L LI .
- § pin_name1 C__—wrr— o ==datal[7.0]  shiftout— - - - 2EEEL—{—, pin_namer -
:.'[7__3:_.::::;5.21.__::):-'_'5"55
il =it 1o T clock CLiiiiiiiiiiiiiiiiiiiiiin
e = L
- =i oo Fyshiftn N
............................. L]
............................. nst |
T ERRERERTTTTTESISTREATT Il Iiiiniiiiniete
.............. - ! T

& 5-11 HERMAR T
ERIHMEME A FR . RN SV iSW[7..0], X S5 ERE S F 1) iISW[7:0]45
. 4l 5-12.

SRR RSN S R ShiftReq SRR R
. e e e e e ghtshiff £ .. .. ....... .. ... . 00000
S — f.:' ....... load S

- SWT0) o Spmm data[7.0]  shiftout 2= oLEDEE

g[7..0] ...Fl_j_ [ olEDNEE.0] .
Ke T - R clock SRR R
(B o Sp— shiffin =~ & SO S S SO EEESE SR

SRR E R RS E RS RR R e SRS

il i R | i

Bl 5-12 EBHBHTI A

TEHUE RAFIZ A
7. oW S%GE, XD TR AR EDE M, WA A, BN T

CARCE R SN qsf 30 UG 73 BE 5 IR 38 B qsf SCA A48 S5O T EE 9 A7 56087

TR UAE R EAS S0 g et %42 o
8. MUETIM. B qsf SCARING . (WS =) 45 Rk 5-13.
set location_assignment PIN_AA23 -to iSW[0]
set location_assignment PIN_AB26 -to iSW[1]
set location_assignment PIN_ AB25 -to iSW[2]
set location_assignment PIN_AC27 -to iSW[3]
set location_assignment PIN_AC26 -to iISW[4]
set location_assignment PIN_AC24 -to iSW[5]
set location_assignment PIN_AC23 -to iSW[6]
set location_assignment PIN_AD25 -to iSW[7]
set location_assignment PIN_AD24 -to iSW[8]
set location_assignment PIN_AE27 -to iSW[9]
set location_assignment PIN_ W5 -to iSW[10]
set location_assignment PIN_ W27 -to oLEDGJ0]
set location_assignment PIN W25 -to oLEDG[1]
set location_assignment PIN_ W23 -to oLEDGJ2]
set location_assignment PIN_ Y27 -to oLEDG[3]
set location_assignment PIN Y24 -to oLEDG[4]
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set_location_assignment PIN_Y23 -to oLEDG[5]
set_location_assignment PIN_AA27 -to oLEDG[6]
set_location_assignment PIN_AA24 -to oLEDG[7]
set_location_assignment PIN_T29 -to iKEY[0]
set_location_assignment PIN_AC14 -to oLEDG[8]

Mamed: (§ - | @l Edit W) |

Mode Mame Direction Location 1/0 Bank i
1 e KEY[O] Input PIM_T29 B B&_MNO
2 I iSW[10] Input PIM_W 35 1 B1_MN1
3 e iSW[E] Input PIM_AE27 B Ba_MN2
= = isW[E] Input PIM_AD24 4] Bo_MN3
5 e iSW[T Input PIM_AD25 B Ba_N3
[ = isW[a] Input PIMN_AC23 4] Bo_MN3
7 e iSW[5] Input PIM_AC24 B Ba_N3
3 m= isW[E] Input PIM_AC26 4] Bo_MN3
9 e isWI Input PIM_AC27 B Ba_MN2
10 m= isW[E] Input PIM_AB25 4] Bo_M2
11 e iswW[1] Input PIM_AB26 B Ba_MN2
12 m= isW[O] Input PIM_AAZ3 4] Bo_M2
13 ¥  olLEDG[E] Output PIM_AC14 3 B3 _NO
14 L  olEDG[7] Output PIM_AAZ4 4] Bo_M2
15 I olEDG[E] Output PIM_AAZ7 B Ba_MN1
16 ¥  olEDG[5] Output PIN_Y23 4] Bo_M2
17 o olEDG[E] Output PIM_Y24 B Ba_MN2
18 ¥  olEDG[3] Output PIM_Y27 4] Bo_M1
19 I olEDG[Z] Output PIM_W23 B Ba_MN1
20 ¥  olEDG[1] Output PIM_W25 4] Bo_M1
21 o olLEDG[O] Output PIM_W27 B Ba_MN1
B 513 SrEesIE

9. ik

— L R £IBF] Quartus 11 5 DE2-70 [ —MEAAEANE bug, W1 5-14.

y Info: Device migration not selected. If you intend to use deviece migration la
i Info: Fitter converted 3 user pins into dedicated programming pins
Error: Can't place pins assigned to pin location Pin ADZ5 (I0C_X35 Y2 N1)

i Info: Fitter preparation operations ending: elapsed time is 00:00:00

é Error: Can't £it design in device
Q Error: guartus II Fitter was unsuccessful. 2 errors, 0 warnings

ﬂ Error: Quartus II Full Compilation was unsuccessful. 4 errors, 2 warnings

&l 5-14 Quartus IT 5|IFEH57 BCH] i &
AL 2 AT T8 iISW[TI 2 BT S, Wit AD25 X5 A, CRIAE
BB, WEEE— T, HNERREEHIFCTI, Rk —EsiEsl.)
TR BEXAE MR ENT.
AL Assignments->device..., FEXNEIER B “Device and Pin Options” %4,
WA 5-15.

#o64 v d 208 1T



S B A AR AR S

Settings — ShiftRegCore r$_<|
Categary:
Filez
Libraries Select the family and device you want to target for compilation.
Device
—I Operating Settings and Conditions Device family Shaw in ‘Available devices' list
Woltage - ) '—_l
Temperature Earnily: | Cyclane |1 ﬂ Package: FEGA -
+|- Compilation Process 5 ettings Pin caunt: 296 e
= EDA Tool Settings | J

Design Enty/Synthesiz Speed grade: |E -

Simulation Target device [~ Show advanced devices

Timing Analysis " Auto device selected by the Fitter r
Formal Yerification

X . (¢ Specific device selected in ‘Available devices' list
Physical Synthesis

Board-Lewvel (¥ ( Device and Pin Options. .. ]]
—I- Analysis & Synthesis Settings
WHOL Input Axailable devices:

Werlog HOL Input
Default Parameters
Synthesiz Metlist Optimizations
—|- Fitter Settings
Phyzical Synthesiz Optimizations
—I- Tirning Analysiz Settings
TimeQuest Timing Analyzer
+- Clagzic Timing Analyzer Settings:
Assembler
[Drezign Assistant
SignalTap Il Logic Analyzer
Logic Analyzer Interface Migration Devices... J
—I- Simulatar Settings
Simulation Werification
Simulation Output Files

PowerPlay Power Analyzer Settings oK | Cancel |

Bl 5-15 Device ¥ EXHEHE
1EF¢ Dual-Purpose Pins #2511, #RJ5AH nCEO AT Value #2 H, RF IR %
FLHER—AFRIAIER, WEIERE FRIAIER I Used as regular /O W H, 4 5-16.

Device and Pin Options &l

.3

|

Migration compatibility

0 migration devices selected v

Error Detection CEC ] Capacitiwve Loading ] Board Trace Model
General ] Configuration l Frogramming Files ] lUnused Fins
DIual-Furpoze Fins Voltage ] Fin Flacement

Specify how dual-purpose pins should be uszed after device
configuration 1= complete. The default settings for each pin depend
zelected in the Configuration tab, Aective Serial

Hote: For HardCopw, these settings apply to the FPGA prototype

Ihal-purpesze pins:

Hame Yalue
AED0, o220 Az inpput tri-stated
nCEd |

Description:

Specifies how the nCED pin should be used when the dewice is
operating in user mode after configuration iz complete. The nCEOD
pin can be reserved as dedicated nCEQ0 programming pin or a

regular I/0 pin.

Bezet
TR miE |

& 5-16 Dual-Purpose 5|V &%} iGHE
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10. FEHgmiE, HRCAHK.

11. M&iziT.

EATEAEAR R B, BRI B )\ DG A IR AR B B e i, be
01101101, iSW[8](shiftin)& 1, RJ5¥ iSW[10](load)4k [, % KEY[0]Z N%ds, F¥
iSW[10](load)#% F, % KEY[01E¥a %8 —Ar. 1%, BRAWLTE . iISW[9](acln) &l 2
B . oLEDG[8](shiftout) 5 20 i A7 10— A7 2 4 46—

AT AR AN S5 P P 5

Kl 5-17 & — M55 2EME A, L ARG D RevI 5 5 iISW[10]. WHRANZE T ff1f
N IZ RS A R, IE 22T Tools->Netlist Viewers->Technology Map Viewer(Post
Mapping), 14l 5-18.

%M%ﬁ%& LED/T LED/}T LED/}T LEDAT LED/}T
%‘Mﬁ? oLEDG]7] oLEDG[6] oLEDG[5] oLEDG[4] _ _ _ oLEDG]0]
iISW[9] { @ C? { o
AL AL ° . . . .
O 4 ) ) & S
&sz\lm{ﬂﬁ Qe Qs 9 Qs Qi® ‘+_ Qo
ISW[S] — D7 D6 D5 D4 - DO
cp cp cp cp cp
S L Oy A [
iISW[7] iISW[6] iISWI5] iISW[4] iISWI[0]
D% #% Dfi 4% Dfii K 4% D% #% Dfi R 4%
LT R BHALIT R BT R EALITR EALITR

B 5-17 BALE LR IG5 EH A

==

S il
SWIT =
)
SWE] - ey

& 5-18 Technology Map Viewer(Post Mapping) (BFF T ZeM P A& 555 )

SEEHATS %K 5-19. 5-20 5& 521,

# 66 i 4t 208
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oLEDGI[T]

oLEDG[0]

iSW[10] iSW[0] iKEY[0]

B 519 BAFFHLRINETHESE

B 5-20 BAFFHERIBITICRE
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B 521 BAFFHLRESITRRE BB, JAEBA D

5.3 1 Verilog ¥ = 56 BEEAFHIA B

12. il Verilog A5 SZELRIRETh BE AT BET
FE[R AN TR R B — A Verilog VSO, FA W F A, JEERAFA ShiftRegCore_2.v,

module ShiftRegCore 2(
aclr,
clock,
data,
load,
shiftin,
qs
shiftout);

input aclr;
input clock;
input [7:0] data;
input load;
input shiftin;
output reg[7:0] q;
output shiftout;
always@(posedge clock or posedge aclr)
begin
if(aclr)q = 8'h0;
else
begin

=

68 Ul H: 208 1T
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if(load)q = data;
else
q = {shiftin, q[7:1]};
end
end

assign shiftout = q[0];

endmodule

13. 7EZ-M Project Navigator 4b47 i ShiftReg 2.v iE#¢ Create Symbol Files for Current
File. Z Gt n] LI ShiftReg —FEAETZ AR AT SHEEIEATAH 7, WK 5-22 5
Kl 5-23. AN ASEIG A XM

Project Mavigator - x % Shi

= Files —

- ShiftReglore. bdf 5| ’7
Open

Eemove File from Project

Set az Top~Lewvel Entity

Create Symbol Files for Current File

Create AHDL Include Files for Cwrrent File

Froperties

Open in Main Window
v Enable Docking
Close

& 5-22 BUERFS XM
Syabol X

Libraries:

E & Project A
LAl ShiftFieq =

E & dfaltera80 quartus Abraries
3 megafunctions
I others
B primitives
HES buffer
HES logic :
HET other o .
BE pin i . aTO) el lliIIIIIIIIIDIIN
bidir L

shiffout ==« c v oo
input R B e

At Mol R
¢ | 5 . :

Harne: e,

|Shile|eg_2 J . . E e

[~ Bepeatinsert mode s

[ Insert symbal as black S

- T

Megawfizard Plug-ln Manager... | - s

ok LCancel |

K 5-23  Hl Verilog &5 RIS BB AL T /748
14. ] Verilog i 5 A FF5 HE B 52 e T2 524K
B —A Verilog SCAFAR ML IARES,  FF38 & H O T2 54k
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module ShiftRegCore 2
(
input [10:0] iSW,
input [0:0] iKEY,
output [8:0] oLEDG
);

ShiftReg 2 (
.aclr(iSW[9]),
.clock(iKEYT0]),
.data(iSW[7:0]),
Jload(iSW[10]),
.shiftin(iISW[8]),
.q(oLEDG[7:0]),
.shiftout(oLEDGI8])
);

endmodule

15. TS5/ SHER 8, LAFEHET I, BHEmiE T s, 8RN YE
AT 5 3BT 25 RS

16. Tools->Netlist Viewers M%<, T LKL - # A RTL Viewer H 045/ ANFE, {HAE
Technology Map Viewer (post-mapping) ™ ) 45 i) & — 2

& RSLGTRTETR

=
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SEI . LCD s sii

%6% ZBE LCDETEH
® SLIG A

ZSLEAE LCD L& sh B 7n“Hello from Nios 1T, 5256 fi B A48 T SOPC Builder 5 Nios
I1 IDE A o Rt iz 528, s KECT ## SOPC [y it f2, W AW 7 DE2-70 L
TR FL) C B o

o KPR

6.1 &3 Quartus L2

1. & Quartus TFE HelloWorld, T2 52444 HelloWorld
2. HEEKE U H3Eh. ./ HelloWorld/release

6.2 3L SOPC R4

3 )f—iﬂ:l‘ Quartus 1 i—?ﬁ"ﬁ:/ﬁiﬁ*ﬂ?ufT M Create New System

JF SOPC Builder, i1 SOPC 4. WS System Name: Helloorld_Syster|
FI 4 HR K HelloWorld_System, J145 5 Verilog | Teet oL © Veriog

HHA REIES ER: ERIR 4 RN A
ARTRAE TR AIRD WilE 6-1.

.l (X

B 6-1 HIMARSLHIHIEEES

4.  {EZR% LY On-Chip Memory.
5. {EFEF M%) K FiEFE Memory and Memory Controllers -> On-Chip -> On-Chip
Memory (RAM or ROM), Xitiisne R4t . Wk 6-2 Pis.

B pltera S0PC Builder — Hello¥orld System. sopc* (D:ialtera\80XDEZ2 T0_TutorialiHelloWorldiHelloWorl. .. '_ (=]

File Edit Module System View Tools Help

System Cntents | System Generation

(13 Alttera SOPC Builder - Targst Clock Settings

----- .}; Create new componert...
..... 5 Mios Il Processor Device Family:| Cyclone Il . Mame Source MHz

Bridges and Adapters clk External 50.0

e

[#-Interface Protocols

[#-Legacy Components
[=-Memaries and Memory Controller:

#-DMA

+ Use | .. Madule Name Description Clack Base End
: AvainsT Mn-cre SELRAMTEE, NI MRIIER A B RS T L
» Avalon-5T Round Ro &ﬁiﬁiél‘lg?ﬂﬁ:o
5 Avalon-ST Singls Clo Plh0: BAITAG, ATREERIF--ITAGH A .

+ On-Chip FIFO Memor:
n-Chip Memory (R4

.<..,_._ .. | - 4 | ;

[ Add... ] JH | FY v [ Address Map... ] [ Filter... I

@ Info: our system is ready to generate |

4 l Mext I [ Generate I
K 6-2 %S0 On-Chip Memory

71 v 3208 1T




S

LCD &R 525;

EE: EMAESTTLURIBEZERM, 8.0 LI LAY SOPC Builder EBIERR, I
PUB SN AR BRI TIHREER . SF LA SOPC BB SiERMUER.

™ Altera SOPC Builder — H

File Edit Module System View Tt

System Corterts | System Generation

1] Attera SOPC Builder
Q Create new component...
EI--EIridges and Adapters
EI--Memor\,r Mapped
i JTAG to Avalon Master
El-Interface Protocals
EI--SeriaI
b Avalon-ST JTAG Interfa
‘o JTAG UART

£ | >

)
SOPC MR & i JE a7 & K

EFH PG HER FE i | RAM ByJE . EEZ
R B AR RN R, KADHITER TN ' 2L HwIF
HelloWorld . X Quartus II 8.0 H 771 HelloWorld F54i
G W T RN E~69K . W F 4 it 4% S 40
-Os itk 2] LA 2] 22K, X B4 On-Chip Memory
7€ 2 30K, Wil 6-3, BoE 45 s Finish..

EE: W3R Nios TR IRPEANE T EIRF,
BE CIESRIENTE alt .

“ On-Chip

Lot

Memaory type

(%) R (Wiritable)

Read During Wirnte Made

Elock type: At

Size

Data widih: [32

IE On-Chip Eemory (REAN or RON) - onchip mem

(RAM or ROM)

u

|| Dusl-part access

[] Iritiskze memary conbent

Blemory wil b2 inkialzad from onchip_mam hax

Memory

) ROM (Read-orly)

W

g T b AT AR,
{BR RN ATRAEIR H30KB

-

| B

-
Tatal memory size: 30
L |

~
| HByles vlj

Read latency

Slavasi: |1

Mamary imitialization

User-created intiaization fie; |

[ Enaile non-detaul inkislization fike

Slave 52X

Instance IO: 1))

[] Enaisle In-Systam Mamory Contant Editar festure

&l 6-3 #53E On-Chip Memory J&

6. V)N Nios IT Processors

72 11 208
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*iti Altera SOPC Builder -> Nios II Processor, {E# H X1 AE H ] 3E $6 26— A
Nios II/e, 7k economy, /NI NIOS 11 #%L»» R[] Reset Vector F1 Exception Vector
#BEFE onchip_men, RIRIA I L RAM I FK. & I# A B BRI e B Rl AT
it Finish %01 CPU #. W1 6-4.

® Nioz II Processor — cpu [$_<|
Nios II Processor
Caches and Memory Interfaces Ds Advanced Feature: J MMu and MPU Settings 2 JTAG Debug Module Custom Instructions
Caore Nios I
Select a Hios Il core:
g g g -
I@ Nios ll/e O Nios Il/s O Nios IIf =
. RISC RISC RISC
Nios Il 32-bit 32-bit 32-bit
Selector Guide Instruction Cache Instruction Cache
Family: Cyclone I Branch Prediction Branch Prediction
Hardware Multiply Hardware Multiply
fsystem: 50.0 MHz Hardware Divide Hardware Divide
cpuict 0 Barrel Shifter
Data Cache
Dynamic Branch Prediction
Performance at 50.0 MHz Up to 5 DMIPS Up to 25 DMIPS Up to 51 DMIPS -
Logic Usage 600-700 LEs 1200-1400 LEs 1400-1500 LEs “
Hardware Multiply:
Reset Vector: Memary: |onchip_mem w |Offset |0x0 |GxGGGGGGGG
Only include the MMU when using an operating system that explicitly supports an MMU
Fast TLB Miss Exception Vector: Memary: Offset: l:l
[Eancel] [Hext >][£inish]

K 6-4 ¥%sin CPU HikE S
7. VSN IJTAG UART, ZRIAENWAT. @& 6-5.

I JTAG UART — jtag uart

JTAG UART

Documentation

Simulation

Write FIFQ (Data from Avalon to JTAG)

|:| Construct using registers instead of memory blocks

Fead FIFC (Data from JTAG to Avalon)

|:| Construct using registers instead of memory blocks

|Cancel | [Mext >||Einish |

& 6-5 ¥shn JTAG UART ik E S
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8. WNINLCD, frR¥FERIN. W 6-6,

¥ Character LCD — lcd

Character LCD

Documentation

The Optrex 16207 LCD Cortroller core provides the hardware interface required
for a Mios || processor to display characters an an Optrex 16207 (or eguivalent)
16x2-character LCD panel.

Device drivers are provided in the HAL system library far the Nios || processar.

There are no user-configurable settings.

|cancel | [Einish |

K 6-6 ¥sin LCD
9. 5EH SOPC T FEkit, ik 6-7.

" pAltera SOPC Builder — HelloWorld System. sopcx (D:\alteralB80ADEZ 70 _TutorialiHelloWorldiHello¥Worl... |_
File Edit Module System “iew Tools Nosll Help

System Contents | System Generation

H3 Attera SOPC Buider Target Clock Settings
----- CQ Create new compaonent...
[-Peripherals Device Famil\r: Narme Source MHz
[=-Display clk External 50.0 R
Usz  Con... Module Mame Description Clack Base End
E onchip_mem On-Chip Memary (RAM or ROM)
sl Avalon Memaory Mapped Slave clk 0x00000000 |0x000077£5
' B cpu Mios || Processor
instruction_master Avalon Memary Mapped Master clk
' data_master Avalon Memaory Mapped Master IRQ O
“ ftag_debug_module Avalon Memaory Mapped Slave 0x00008800 (000008555
B jtag_uart UTAG UART
avalon_jtag_slave Avalon Memary Mapped Slave clk 0x00008000 |0:00008007
Character LCD
contral_slave Avalon Memaory Mapped Slave clk 0x00008010 (000008015
< | >
i Add... ] 4 |LCD Remove ] [ Edit... ] [ 4 Move Up W Move Down Address Map... ] [ Fitter ... ]

(@ Infor Your system is ready to generate.

A Frev [ Mext b ] I Generate I

& 6-7 58K SOPC L2
10. “E% SOPC #AZ b Hi4s 245, il fiili M7 Generate 5%, W1HK 6-8.
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 Altera SOPC Builder — Hello¥orld System.sopc (D:ValteraV8OADEZ_T0_TutorialVHello¥orldiHelloWorld... [C|[E|EX]

File Edit Modulz System View Tools HMiosll Help

System Contents || System Generation |

Options

System module logic will be created in Verilog.

|:| Simulation. Create project simulator files

Mios | Tools

Mios Il IDE

Info: Peak virtual memory: 45 megahbytes
Info: Processing ended: Fri Jun 26 10:09:20 2009
Infor Elapsed time: 00:00:00
Info: Total CPUtime (on all processors): 00:00:00
# 2009.06.26 10:09:20 (*) Completed generation for system: HelloWorld_System.
# 2009.06.26 10:09:20 (*) THE FOLLOWING S STEM ITEMS HAWE BEEMN GEMERATED:
SOPC Builder database : D:fatteraf/80/DE2_70_TutorialHelloWorldHelloWorld_System ptf
System HOL Model : D:jattera/@0/DEZ_70_TutorialHelloWorldHelloWorld_System.v
System Generation Script : D:faltera/B0/DE2_70_TutorialHelloorldHelloWarld_System_generation_script
# 2009.06.26 10:09:20 {*) SUCCESS: SYSTEM GEMERATION COMPLETED. P e . .
@ Info: System generation was successful. T ij -IVI\ SOPC%‘ Zﬁ E;‘Z I/JJ :'tj‘ i E;‘Z !
< | >

[

i

@ Infa: Wour system is ready to generate.

(e | [Hee | [ dpe ] »
K 6-8 RS

FE: MRS EREAEMERERTAEX], Fl0: onchip memory. 3F
6.3. MEERNITAIIEEFHES[EMUIRE.

BahiE EfF s Bt HRMEATIM T E (B 6-9) Fim.
Altera S0PC Builder — Y Hello =y=. sopc

File Edit Module

System Contents Auto-Assign Base Addresses
Auto-Assign IRGs

Insert Avalon-5T Adapters
System module logicwin e CresEEa I vernog.

Simulation. Create project simulator files. Run Simulator

B 6-9 H3hirefritasiihik

EVEEgM Wiew  Tools Miosll Help

Options

6.3 A Verilog 1& & 5E B IN E SE4K

1. RZHEAGOLT, FBEEAT S eIz 8k, K25 K2, (TS5 HE
K75 5 . B SOPC Builder.

12. [7]3] Quartus II Wil A 37 1¥) HelloWorld T FE St . K51 R %1 H 1) Verilog HDL 4%
41847 5 HelloWorld.v.

FE: IETHEMENRSAZE HEPENNERBE—MEERSAN.
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module HelloWorld MR T LODAE - HelloWorldiBi{ LR »/
( mdule HelloWorld(
. input CLK 50,
ICLK_50, input [0:0] IKEY,
IKEY, inout [T:0] LCD D,
oLCD ON,
oLCD BLON, cutput oLCDr BLOMN,
oLCD RW. catput oLCDY OFW,
oLCD_EN, putpur oLCD EX,
oLCD_RS, output oLCD RS,
LCD D oatpt oLCT RW
); K
) ] assign ol.CTY (0N = 1"b1;
input iCLK_50; assign oLCD BLON = 1'bl;
input [0:0] iKEY;
inout [7:0] LCD_D; HelloWarld_System |
clk(iCLE_50),
output oLCD_ON; Tesel n{ikEY ),
output oLCD_BLON;
LCD E from the lodioLCD EN),
output oLCD_RW; LCD BS from the ledioLCD RS,
LT RW from the led{ol.CD RW),
t oLCD_EN; -0 RW_from_the_ _RW
outpy OLCDiRS‘ LCD data_to_and from the led(LCD D)
output o - RS; i
endmodule

assign oLCD ON = 1'b1;
assign oLCD BLON = 1'b1;

HelloWorld_System(

.clk(iCLK 50),

.reset_n(1),

.LCD_E from_the lcd(oLCD EN),
.LCD_RS from the lcd(oLCD_RS),
.LCD_RW _from the lcd(oLCD_RW),
.LCD_data to _and from the lcd(LCD_D)
);

endmodule

13, LRy, XD TRETR SRR A M, W5 NHK, SUEA T
B O M ER SN qsf 30 UGBl 5| IR 3g i st SCPF B S5O 1) LE A 5807, 22k
DA PE A5 Sl 4 P L A

14. I BC, SitH.gst SCIF, BRI IGE . 48K 6-10 Pis.

set_location_assignment PIN_ B2 -to LCD _DJ[7]
set_location_assignment PIN_C3 -to LCD_DJ[6]
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set_location_assignment PIN_C2 -to LCD_DI[5
set_location_assignment PIN_C1 -to LCD D[4
set_location_assignment PIN_D3 -to LCD_DJ[3
set_location_assignment PIN_ D2 -to LCD_D[2
set_location_assignment PIN_E3 -to LCD_D[1]
set_location_assignment PIN_EI1 -to LCD_D[0]
set_location_assignment PIN_ADI15 -to iCLK 50
set_location_assignment PIN_G3 -to oLCD_BLON
set_location_assignment PIN_E2 -to oLCD_EN
set_location_assignment PIN_F1 -to oLCD_ON
set_location_assignment PIN_F2 -to oLCD_RS
set_location_assignment PIN_F3 -to oLCD_RW

]
]
]
]

® Mamed: |§ - | o Edit %) |

Mode Mame Direction Location /0 Bank Vref Group 10 Standard

1 @  LCD_D[7] Bidir PIN_B2 2 B2Z_NO 3.3V LVTTL {default)
2 & LCD_D[E] Bidir PIN_C3 2 B2 _NO 3.3V LVTTL {default)
3 <@ LCD_D[5] Bidir PIN_C2 2 B2_NO 3,3 LVTTL {default)
4 @  LCD_D[4] Bidir PIN_C1 2 B2Z_NO 3.3V LVTTL {default)
5 @ LCD D3] Bidir PIN_D3 2 B2 N1 3.3V LVTTL {default)
& @ LCD_D[F Bidir PIN_D2 2 B2_N1 3,3 LVTTL {default)
7 @  LCD_D[1] Bidir PIN_E3 2 B2Z_NO 3.3V LVTTL {default)
8 < LCD_D[O] Bidir PIN_E1 2 B2 N1 3.3V LVTTL {default)
g I iCLK_50 Input PIN_AD15 7 B7_N3 3,3 LVTTL {default)
10 W= KEY[O] Input PIN_T249 & BE_NO 3.3V LVTTL {default)
1 4  olCD_BLON Output PIN_G3 2 B2 _NO 3.3V LVTTL {default)
12 4 glCD_EN Output PIN_E2 2 B2_N1 3,3 LVTTL {default)
13 ¥  olCD_ON Output PIN_F1 2 B2 N2 3.3V LVTTL {default)
14 L  olCD RS Output PIN_F2 2 B2 N2 3.3V LVTTL {default)
15 &  olCD_RW Output PIN_F3 2 B2_NO 3,3 LVTTL {default)
16 <<new node=>

K 6-10 5|14 AL
15. ZwiF N8

6.4 Nios A&t

16. HEN Nios IT FIHE I R 5L 1 A4F .
77T NIOS I IDE #AF1 J7 4 F -

1t PC *ﬂ%ﬁﬁiﬂi‘m%@lﬁ-, L AT /AT TR -> A R P ->Altera->Nois 11
EDS 8.0->Nois 11 8.0 IDE.

B UAT T s SRR B TR 0] Wl 7ERE P41 T G EF R A2 File -> Switch
Workspace... LG — MGG TAEZ o W RAUAE— & BN _EAOT A, RN TES
[ RIA], R RFGFELFEENITRYE, mFEERAAR TR, MRS —
e X HIRATEF. \HelloWorld\Software, 1P 6-11 7.
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. Workspace Launcher

X

Select a workspace

Hios IT IDE stores wour projects in a folder called a workspace.
Choose a workspace folder to use for this session.

Workspace: |D:halterah30MIEZ_TO_Tutorial‘Helloforldizoftware V| - Browse . |

(7 [ 0K ] [ Cancel ]

K611 TAEXREFE
17. H3)HE )3 Nios I1 IDE 5, 2HEA Nios I IDE )35, i 6-12.

. Hios IT C/CH: — Hios IT IDE

Hame: |hello_world_U

File Edit Navigate Search Froject Tools Run lWindow Help
el -6 E -G  H-0O-%- @ i@l 5 [ BB Wios 1z ot |
% II C/CH Froj =g = 05 tutline 2 =0
IEES An outline is mot available
() Make Targets 53 =8
& =
[Z Problems 5% - Consele Froperties L= =0
D errors, | warning, O infos
Deseription Resource Fath Location
= %: Warnings (1 item)
@ Inwalid project path: Missing pr altera. co pathentry
=%
& 6-12 Nios Il IDE f)F 51
18. i%&H% “File->New->Nios I C/C++ Application”. ZF K 6-13.
. Hew Project r5_<|
Nios II C/ C++ Application )
Click Finish to ereate application with a defanlt syztem Library as Doalterahd
YOEZ_TO_Tutorial‘HelloWorldisoftware'hello_world O

I:‘ Specify Location
| |

Select Target Hardware.

SOPC Builder System PIF File |]]:‘\altera'\SD\DEZ_TD_Tutorial\}'{ello'ﬁ'orld\}'{ello'h‘orld vl [Browse, .. |
1

CE; |cpu \ V|
§
Select Froject Template
Blank Froject Dezcription e e fk O 57
Board Disgnostics Prints "Hello from Hias IT -1;: WPFTX‘ 1’#1':%{"
Count Binary
Hello Freestanding Tetails
Hello MicroC/05-II - = : =
: . Hello World prints “Hells from Fies IT° to STDOUT. A
Hello World Small . . . . =
Memory Test Thiz example runs with or without the MieroC/0S-II ETOS
Simple Socket Serwer and requires an STDOUT dewice in youwr system’ = hardware.
Heb Serwver B
This software example runs on the follewing Nies IT
hardware designs: w
@ [ Bext> | Einish ][ Caneel

B 6-13 FEE—4 NIOS KN H TR
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7E “New project” XJ 1 HE ¥ o 35 2o Ml £ ¢ HelloWorld FEAR ,  H 358 A5 il 32 ¢ 45 A<
HelloWorld_System ] SOPC FRZXf M (1) ptf LA, AR5 Fidid%4H “Finish”,
19. EHRGERIE
SR HERE S H B hello_world_0.c TR£I0 H Ak, #ii%+¢ System Library Properties
O Tdse NIRIEEFEDD, Wikl 6-14 Fros.

Epc altera. components
=
125 helle werl(

| * "Hel!
Hew 4
Go Into

Open in New Window

Rebuild Index .
hetive Build Configuration  * |
Fun As vl
Debug As vk
Build Project :
Clesn Preject

Copy

Delete
Mave 1

Rename
oy Import. ..
& Export. .. 1

" Refresh
Cloge Project

Team L3
Compare With *
Restore from Local Histoery. ..

Propertiss

TS

System Library Froperties

I
Kl 6-14 #%£# System Library Properties
fic & System Library Properties, ¥ stdin, stdout, stderr —IN4#B¥E A led, E FEIFN
G, B Clean Exit (Flush Buffer)fl Support C++THI2), BIYIRANTFER AR H
WA CHIIRERNEE . 51 Program never exits, PAJ/MNEFAAT o JLABOREFER N 15
BAIAT, 25t OK. Wil 6-15 fFioR.
7£E: Reduced device drivers BG4 R gE4), BN led Tk .

JProperties for hello world 0_sy=slib

System Library
Info Target Hardware
Builders
C/CH Build SOFC Builder System! | |

C/TH Docunentation

C/TH File Types a ‘ |
C/CH Include Faths
C/CH Indexer
C/CH Make Broject RT0S: [none (single-threaded) v| Orustom linker seript

C/CH Project Paths

Project References ‘ ‘
System Library e [1ea o

System Library Contents Linker Seript

() VUse auto-generated linker script

stderr: [2c2 8l || rrocn nenory ( ety
stdin 104 > Read-only data memory ( rodata):
System clock timer: [mems ¥ Bestferite data menory Crwdated:
Timestanp timer: [none B || ey menory

Max £ile deseriptors: 32
[“lProgram never exits [Jclean exit (flush buffers) .
[JUse a separate exception stack
[J5upport c++ [JReduced device drivers
Exception stack memory
[NLightweight device driver APT [JsSmall C library
[Link with profiling librery ClodelSin only, no hardeare support | Mo esception stack size Gytes): [ ]

[JUninplenented instruction handler [ |Run time stack checking

Software Components

) — [

Help | [Bestore Defeults]

@ [ 0K J [ ceneal

K 6-15 ACE System Library Properties
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20. Project->Build All, fRIEEAFE]I T —ANPWAZE LR, WK 6-16.

Conszole | Froperties

4 errors, 2 warnings, 0 infes

lescription Rezource F

= f: Errors (4 items)
1d: region onchip_mem i= full (hello world 0. elf section . text] Eehella wor. ..

@ 1d: =ection .bsz [000021de -3 0000224f] overlaps zection . text [000 hello wor. ..

@ 1d: section .rodata [000000Z0 -3 DOOOOBST] overlaps section . except hello_wor. ..

@ 1d: section .rwdata [00000888 —» 000021db] overlaps section . text [hellao_wor. ..
= f- Warnings (2 items)

& feygdrive/dfalteraf80/niosZeds/componients/altera hal fHAL =refalt_mahello_wor. ..

& Inwalid project path: Missing project folder or file: “altera compo altera co...

B 6-16 ZiiERMHHERR
21. Clean # M2 1) TR, Project->clean, Z:#i Start a build immediately [¥]/2) B 1537
HIFF build.
22, SEERTERIAS TR AN TR AN RGE TR, ZFHE 6-17.) AR,
AT HH S L L) Properties.

JHRios II C/C++ — hello world.c — Rios II IDE

File Edit BRefactor Havigate Search FProject Tools Bun Windew Help
A = I ar : . a i
:Fﬂb' m:@'ﬁﬁ'ﬁl'@' :9@‘5'0'%' :@‘Q-‘:H’:‘l'

JHies II rojects = 8| [€ hello_world. e &2

P
f— * "Hello World™
A 7 = *
[7g IF Deviee Drivers = Eﬁ I:'FI ) i
= Hewlib C Library T 1hls example B

- e

& Hioz IT Software Packages * the Nios tt 3
fz= hello_world O * designs. It
léhello_world_ﬂ_syslib [HelloWorld System] * device in your

# The memary Fam

Kl 6-17 HelloWorld KBS T2
23. ZFEK 6-14 (515055 2 1.,
A6 HH R H O IR HE FL ) C/C++ Build 630K, K Configuration ¥4 Release, Ziiddy
ZH B N-0s, WK 6-18.

JProperties for hello world 0

c/c+ Bk #Frelease

Info
hszociated System Li

e

C/C++ Build . .

C/CH Dosumentation Configuration uRelease V“[Manage. . ]
CACH File Types
C/C++ Include Paths

Aetive configuration

Configuration Settings

C/CH Indezer Tool Settings |Build Settings | Build Steps | Error Parsers | Binary Parser | Environnent | Macros |
C/C+t Make Froject Compiler Flass | |
C/CH Project Paths (=582 Fios II Compiler P G

Froject References @ Preprocessor Optimization Lewels

Refactoring History

Debug Level [Default (-g) |

Include Faths @

[“]Enable 411 Warnings (-Wall)

[Restors Defanlts| [ apply |

|~
|2

@ ( [ J [ cencer |

K 6-18 PN LK C/CH4miEsSH
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TE: EE6-18 BHLMEEP, K General, BIZBEMRLEA-Os.
24. Project->Build All, #ifgi i 22K
25. % System Library Properties 2] - Small C Library, X%, FE7HA 12K T,

26. 7E hello_ world 0 TF2 47, 4+ Run As ->Nios Il Hardware, #4115 6-19.

[+-T=% altera. comporents . N L. . R
o= E * The memory footprint of this hosted applicat

-“T - w ki i
J;c b1l Hew » ing the standard reference design.
-l hello_war -

Go Inte a reduced footprint wversion of this temp
reduce the memory footprint for a given &
1211 hello world" template.

Open in Hew Window

Eebuild Index

hetive Enild Configuration k

Bun As L4 ¥ Hies IT Hardware
Debug As r Hios IT Instruction Set Simulator

Build Froject @ Fios I ModelSin
Clean Froject

m]'_auter'bach Fioz IT Instruction Set Simulater

2= Copy :
Kl 6-19 i=1T C g

27. MESZIAR AR, 1217459 7E LCD 2R Hello from Nios, Ji i f) IT A~
WT . 26K 6-20,

Al I: il
PERMEIENNNNY

K 6-20 DE2-70 3234k LCD L &7~: Hello from Nios
6.5 NN E] B 2 i) 2%

28. X TREKFLFFH, DE2-70 I WAGEZAE LCD Bt LEsh Bon. HiEEmA—"
(] b 2 B 2% Interval timer.

81 hi Ht: 208 TT
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¥ Interval Timer — timer

Interval Timer

Timeout period

Period: |1 ||ms w

Timar counter size

Courter Size: hits

Hardware optians

Presets: |Cus‘mm i

Reqgistars
Writable period
Readahle snapshot

StartiStop control bits

Output signals
[ Timeout pulse (1 clock wide)

|:| System reset on timeout (Watchdog)

| |

&l 6-21 Interval Timer
29. A3 Quartus II #ESLIH, 7E SOPC &GN Interval Timer, FC'E fREFERIA,
Wik 6-21. Z 5T “generate”, FHEL RS
30. SRJG7E hello_world 0 . TF£[1) System Library Properties H1i%&H A 4™ timer 154
System clock timer, U1F 6-22,

.

stdont: |1cd V|
stderr: |1cd V|
stdin: 1ed v |
Swstem clock timer: |timer V|
Timestamp timer: |none V|
Max file deseriptors: |32 |
[“]Program newer exits [JClean exit (flush buffers)

&l 6-22 #%%E Timer
31. YwiRiatT, B A[7E DE2-70 SCEeA i) LCD 5% R IR S &7 i “Hello from Nios
17,

& RIRFR LR
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% 7% BN BILITER

® ISR
5L [AE FPGA S250HR ] Verilog 175 8k# VHDL 5 5 #AENS IR Pt 5 H M Ty AT 5K
R . ASZIG 52 ST SOPC B ShAT ¥eit, HAg— @ A 2 24t

o KPR

7.1 37 Quartus L2

1. #r# Quartus T RunningLED, ii)Z 34444 RunningLED
2. HEHTRES P H 4./ RunningLED/release.

B Create New System §|

7.2 3L SOPC R4 =

System Mame:|RunningLED_System

Targst HOL: (%) Verilog

3. il Quartus 11 5K fAT 77 e 24T

() VHDL
SOPC Builder, fil#—/~ SOPC R%. H
‘RS 4PN RinningLED System, 15
72 Verilog Ak RGN, Wk 7-1.

B 7-1 BIMARRLHRIIBEES
4. {ERZ EARIN On-Chip Memory
LEFE P A2 31 2% Hh i £ Memory and Memory Controllers -> On-Chip -> On-Chip Memory
(RAM or ROM), XHHRINE RS
ESRH AR HEF ¥5 € A L RAM (g, BROAATRERI R, Faitds BAR/DN, fREEER
ARIA] .

p=|
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2 On-Chip Nemory (REAN or RON) - onchip_mem

% On-Chip Memory
wpcer  (RAM or ROM) Doconentation]

Paramatar
Settings

WMermaory tipe
0 i al-oniy.
3 R (Wiritabkey ROM (Raad 1
] Dusi-port access

R2ad During Wite Made

Eiack type: Lo b

] Intiakze memery cortent

= Wy
R
e
£F
o

&0
g

Memory will ke inkislizad from onchip_mem hax

\H~;

Size =
o e
Data wichh: 32 - 7
Tatal memory siER: 4008 | Bytes w

Cancel | | Einish

&l 7-2 #58% On-Chip Memory J&

5. ¥%iN Nios II Processor

XUifi Altera SOPC Builder -> Nios 11 Processor, £ #fl tH X 1 HE 1 1] 14 55— Nios
Il/e, 7K~ economy,
Ie/MEINIOS THZ Lo
NI Reset Vector
F1 Exception Vector
#RI%E+¢ onchip men, Core Hios |

Select a Nios Il core:

A vy ®Nios life ONios Il/s |0Nios If ‘ =

I Fios IT Processor — cpu

Nios II Processor

Documentation

Advanced Features

Caches and Memory Interfaces MMU and MPU Settings

ITAG Debug Module n

/J e Ho RISC RISC RISC
RA A X .
M E g ﬁj L ) Nios Il 32-hit 32-bit 32-bit
v Ay === Selector Guide Instruction Cache Instruction Cache
E,:J %M% % Ej( U\ WH. EI] Family: Cyclanz Eranch Prediction Branch Prediction
Hardware Multiply Hardware Multiply
.. .
GI }:'_i.:_'}[ Finish ‘{?ﬁj][] Toystem: 50.0 MHz Hardware Divide Hardware Divide

cpuid: 0 Barrel Shifter

CPU *Zo ﬁ[:] lg] 7-3 Fyf Data Cache

Dynamic Branch Prediction

Performance at 50.0 MHz Up to 5 DMPS Up to 25 DMIPS Up to 51 DMIPS =
/N o Laogic Usage 600-700 LEs 1200-1400 LEs 1400-1300 LEs -

Hardware Multiply:

Reset Vector: emary: [anchip_mem v |offset 1x0 | nx000oo0ao

Exception Vector: Memory: vlofisst|paa |oxoooooozo

[canca | [mext > |[Einisn ]

Bl 7-3 %3N CPU R E S

6. NMIEM A%,

FEF R H%EFF Peripherals -> Microcontroller Peripherals -> Interval Timer, # H 41~ X1
MEo EI BAEAR RGP EZAEHIE A A E HIRg R 5 %, ik CPU 2078 LED T
RA . PIAE Period Wk 500ms, KT PRASE 500ms & —xk. Kl 7-4.
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¥ Tnterval Timer — timer

Interval Timer

Timeout period
Feriod;iﬁﬁa_ ||ms ;’_E:)
Timer countar size

Counter Size: bits

Hardware options

F'reset.sil Custom > w

Registers
Writable period
Readable snapshat

Start/Stop control bits

Output signals
[] Timeout pulse {1 clock wide)

|:| System reset on timeout (Watchdog)

Kl 7-4 W3R IFRESH

7. IINIO RS
Xiti Peripherals -> Microcontroller Peripherals -> PIO (Parallel 1/0), fr#rERIA 3 & AT,
TR 8 AN H 10 11, A3l F A L 8 A2k LED 4 (LEDG[7..0]). Wil 7-5.
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I PI0 (Parallel If0) - pio

“ PIO (Parallel I/0)

Magators

Parameter
Settings

Basic Settings Input Options Simulation

rWidth
Wickh (1-32 bits) -

rDirection

() Bidirectional (tristate) ports
() Input ports only
(") Both input and output ports

(%) Output ports only

rOutput Port Reset Value

& 7-5 %010 TEHIBWH R ESH
56 SOPC TR BT, A T 75 ik PIO IR ECH pio_ledg. 7t pio b ridhiA B >
rename, A FRECH pio_ledg. 411&l 7-6.
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I8 Altera SOPC Builder — RunningLED System. sopc (D:ialteraZ80ADEZ 70_TutorialiRunningLED\EunningLED. ..

File Edit Module System “iew Tools Nosll Help

| System Contents || System Genaration

3 Altera SOPC Bulder Target Clock Settings
- Q Create new compaonent...
: Mios Il Processor Device Family: Narme Source MHz
ridges and Adapters clk External 50.0 =

nterface Protocols

egacy Components

Memaries and Memory Cantrollers
[=)-Peripherals
chug and Performance
isplay onchip_mem On-Chip Memory (RAM or ROM)
PGA Peripherals sl Avalon Memaory Mapped Slave clk 0x00000000 |0x00000£5F

Usz  Con... Module Mame Description Clack Base End

icrocontroler Peripherals = cpu Mios Il Processor
Interval Timer instruction_master Avalon Memary Mapped Master clk
o PIO (Parallel 110} data_master Avalon Memaory Mapped Master IRQ O
[#-Multiprocessaor Coordination ftag_debug_module Avalon Memary Mappead Slave 0x00008800 (000008555
[H-PLL E timer Interval Timer

[+-USB sl Avalon Memary Mapped Slave clk 0x00008000 |0x0000801F

[#-Video and Image Processing B pio_ledg FIO (Parallel 1/0)
sl Avalon Memaory Mapped Slave clk 0x00008020 |0<00008025
< \ | >

|1)i o_ledg sl

Add 4 | [ Remove H Edt.. ] | Ava_l_n_n;l_ﬂemnrlv Mappad Sl_aveu[a‘]alnnl slave 8 010 ] [ Fiter . ]

(@ Infor Your system is ready to generate.

4 Prey [ Mext | ] [ Generate I

&l 7-6 e SOPC T2
EE: RAZNSNMAGSBEE— U A BER T, KEEAY, NERNEE (Interval
Timer) EFESE— IRQ 5. MRAMSEGRYMITE IRQ SHI M, ATLUE
B L System -> Auto-Assign Base Addresses L& System -> Auto-Assign IRQs B
g EHIEFN IRQ. R4 IRQ ATLIZM 0 B 31 mEH, HEHIMIERES.
9. ARG, Wikt N Generate 56, WA 7-7.

I8 Altera SOPC Builder — RunningLED System. sopc (D:ialteraZ80ADEZ 70_TutorialiRunningLED\EunningLED. ..

File Edit Module System “iew Tools Nosll Help

System Cortents | System Generation |

Options
System module logic will be created in Verilog.

|:| Simulation. Create project simulator files. Run 5

Mios Il Tools

Infa: Peak virtual memary: 43 megabytes
Info: Processing endad: FriJun 26 16:16:32 2009
Infa: Elapsed time: 00:00:01
Info: Total CPU time (on all processors): 00:00:00
# 2000.06.26 16:18:32 (*) Completed generation for system: RunningLED_Svystem
# 2009.06.26 16:16:32 (*) THE FOLLOWING SYSTEM ITEMS HAVE BEEN GEMNERATED:
SOPC Builder database : D:faltera/S0/DE2_70_Tutorial RunningLED/RunningLED_System ptf
System HOL Modsl : D:/altera/50/DE2_T0_TutarialRunningl ED/RunningLED_System.v
System Generation Script : D:iattera/B0DE2_70_Tutorial/RunningLED/RunningL ED_System_generation_script
# 2009.06.26 16:16:32 (*) SUCCESS: 5STEM GENERATION COMPLETED.
@ Info: System generation was successful.
< | >

|

||

(@ Infor Your system is ready to generate.

[ Exit ] [ Help ] [ 4 Prev ] axt P

B 7-7 ERARS
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7.3 HRFSHEE SE IR L4k

10. XA SHERI SE IR Sk B — RS 300, IRInNIA L) SOPC &
L. K 7-8.

Syabol X

Libraries: .....................................................

6 Fomal ] | cccicioirioriiiiiiiioinii i i
@ RunningLED_System

tl d:."laltefa."lSD."lqua[tUS."llibfa[iES."l .....................................................

ck ] i

resetn b e

out_port_from_the_pic_ledg[7..0] fe——- - .- .. .-

|— Bepeal-inserl ITIDdE .....................................................

[ lmsetsymbalasblock | DT

= Lureh Mensdomd Bl |

Megawizard Plug-n Manager.. ‘ .....................................................

oK. Cancel ‘ .....................................................

& 7-8 ¥ SOPC R4t
11 W AN S5t . 7228 1 ki, 8 Name HENHIA input n] DLPRIEUE A7,
IS NG e — SRS . RS RSP BRI —A ouput it . 45
RN 7-9 iR

RunningLED_System L

——ck SRS SRR SRR

resetn 0 Eeeea e
out_port_frem_the_pio_ledg[7..0] TEuT 5 pin_namsZ

ot R

&l 7-9 ¥ings R E
PN NS 23 9 2044 ol iICLK_50 A% iKEY[0], A& TIT &M L) 50MHz &4 1 KEY0
Yokl o R 44 h oLEDG[7..0], AR IT KM ¥ oLEDG7 #| oLEDGO 3t 8 M4rfh
LED /] . 5254 12 SOPC Builder 2E U R 41 A 5 5 MR HEFA R TFARBR %
R EARRMG T, SRR S . REI XU OB R, A L o et
e, HERNV AT BTN (EE: A RE SN 1% 5 DE2-70 5| IR E A —30)
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LTI RnningLED System Ll

CrH e S—= clk

KEYTO] e . rezet_n

e

N | =1} it
& 7-10 HERE

12. fRFF bdf SCfF, RIS PAT 0T 5454
13. Re5|
set_location_assignment PIN_ADI15 -to iCLK 50
set_location _assignment PIN_AC14 -to oLEDG[8]
set_location_assignment PIN_ W27 -to oLEDGJ0]
set_location_assignment PIN_W25 -to oLEDGJ1]
set_location_assignment PIN_W23 -to oLEDGJ[2]
set_location_assignment PIN_Y27 -to oLEDG[3]
set_location assignment PIN_Y24 -to oLEDG[4]
set_location_assignment PIN_Y23 -to oLEDG[5]
set_location assignment PIN_AA27 -to oLEDG[6]
set_location _assignment PIN_AA24 -to oLEDG[7]
set_location_assignment PIN_T29 -to iKEY][0]
14, GidE N8 GiEoE UG IR RS 2 FPGA JF kIR .t T H HE BT 9 5 AT,
B IR EA S AL

7.4 B

15. 4TJF Nios I IDE, B GEHF - ANEEM TIEDN, KIHEEAE<TFENEHX
S\softawre. HIE 7-11.

J Yorkspace Launcher &l

Select a workspace

Hioz II IDE stores wour projects in a folder called a workspace.
Choose a workspace folder to use for thisz session.

Workspaca: |IB hal terahB0NIEZ TO Tutorial WRunninglEDisoftware

V| [ Erowsze. ..

@ [ 0K | [ cancel |

B 7-11 EETEER
TN LGB R a8 EXNCGHE ST hiL$E Workbench, A 2511
16. %EF File -> New -> Nios II C/C++ Application

89 Hi 4t 208
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J New Project

Nios II C/C++ Application

Click Finish to create application with a default system Library as D:haltera‘Bl
WDEZ_TO_Tutorial‘\EunninglED\zoftware'blank project O

Hame: |'b1anlc_'pro_iect_[l

D Specify Location

Select Target Hardware.
SOPC Builder System PTF File:

CFU:
Select Project Template

Board Diagnostics
Count Binary

Hello Freestanding
Hello MiecraC/f05-IT
Hello World

Hello World Small
Memory Test

Simple Socket Server
Wab Serwver

|D:\altera'\SEl'\IlEE_TD_Tutorial"\Ru:mingLED\RunningLED v| [Browse. .. |

[ors 3

Tlescription
Creates a blank project

Details

Elank Project createsz an empty project to which you can
add wour code.

This zoftware example runs on the following Nios IT
hardware desizns:

= Standard

= Full Featured

= Fast

£

[ Hext >

J

Finish

J |

Cancel

£ Select Project Template

Bl 7-12 %EFETREER
W% $ 25— Tl Blank Project, Name fiff H/ Bk A blank _project 0,

SOPC Builder System PTF File il BRIN B &, RINIAZE @) SOPC R4¢, siili Finish 5¢ %

e 7-12.

17. & T blank project 0, A7, 1EHE Properties, £ C/C++ build TR+
Bl B dn i s 38, MR L FEMKIHZ-DALT _RELEASE -Os -g —Wall, 1%l 7-13.

#5090 BT 4t 208
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JProperties for blank project_0

type filter text C/C++ Build L=
Info . . hetive configaration
hzsociated System Li
Builders Praject Type:
C/C+ Build . L
C/C4+ Documentation Configuration: |Release V| [Manage. ..
C/C++ File Types . . .
Conf: t Sett
C/CH Include Paths mirgation Sethings
EfCH Indexer . Taool Settings |Build Settings | Build Steps | Error Parsers | Binary Parser | Enviromment | Macros
C/CH Make Project Compiler £l | |
C/C+t Project Paths (=83 Wios IT Compiler omprler Llags
Froject References @ FPreprocessor Optimization Levels |Dptimize zize [-0s) V|
Debug Lewel |Default -g) v|
B Ganeral
(£ Gener Include Faths @
[#]Enable A1l Warnings (-#all)
<_ Z [Restore ﬂefaults] [ Apply ]
@ [ 0K ][ caneal |

Bl 7-13  BCE TR LR

18. PL'E blank project 0 syslib {141 #4540, I} blank project 0 —#F.,

19. System Library Properties ¥ & o

A5t T RE blank_project 0_syslib -> Properties, %9 System Library ZEIi-~, 7E FE T
NS, HUH s Clean Exit (Flush Buffer)fll Support C+RTHIZ], KA FEF A IR
H, WAL CHIIRERIPE, % Program never exits, Reduce device drivers fil Small C
library LAJg/IFEFP AR . HABCRFFERIABCE /I T . Wil 7-14. FRAREAINSRIER led #i
N A §E A%k Reduce device drivers.
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by

JProperties for blank project 0_syslib

System Library
In.fo Target Hardware
Builders
C/CH Build SOPC Builder Systen: | ‘

C/CH Docunentation @ ‘ ‘
C/CH File Types

C/CH Inclnde Paths
CfCt Indexer

C/CH Make Project RI0S: ‘nnne (single-threaded) V| O Custom Lizker seript
C/CH Project Paths

Project References ‘ |

System Library Contents Linker Seript

System Library stdout: ‘null v| () Use auto-genersted linker script
stderr: ‘““11 v| Program memory [ text)
stdin: ‘““11 v| Read-orly data memory [ rodata)
Systen clock timer: ‘tlmer v| Readfwrite data memory ( rwdata)
Timestamp timer ‘none v|

Max file deseriptors: ‘32 | Stack nenory:

Program never exits DClean exit (flush buffers)
DSupporl C+t Red\lced device drivers
[Lightweight device driver AT [V]Snall © Library

DLink with profiling library DModelSim only, no hardware support P crogibion sieds sz W) :

DUnimplemented instruction handler DR\m time stack checking

Software Components

I:lUse 4 separate exception stack

Exception stack memory:

0

|~
|~

& 7-14 System Library Properties 72
20. A7 s TFE blank project 0, &+ New -> Source File. W1 7-15,

W I
I Project.

Go Into (£ Fios IT C/CH+ Application

f'é’}\ Hios II System Library

[':‘3} Hios IT User-Makefile C/Ctt Application
R (£ Fios IT C/CH Library
, 51.}501.11':& Folder

Open in Hew Window

Rebnild Index
hetive Build Configuration

Run As
Dlebug A= 3 Source File
aF .
Build Praoject |h] Header File
Clean Project (5 Class
EE =k
= Copy 9 Other. ..

|
K 7-15 @S inds SR
ZET NS HE P8 € SO 4 R main.e, FRF UL R ACIS S HIHED:, FRRAE.

#include "system.h"
#include <sys/alt_irq.h>
#include "alt_types.h"
#include <io.h>

// Internal Timer Overflow interrupt
static void timer_overflow(void* context, alt u32 id)
{

IOWR(TIMER BASE, 0, 0);

if (*(alt_u8 *)context & 0x80)
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{
*(alt_u8 *)context = 0x01;
H
else
{
*(alt_u8 *)context = *(alt_u8 *)context << 1;
H
IOWR(PIO_LEDG BASE, 0, *(alt u8 *)context);
return;
}
int main( )
{
alt u8 led = 0x01;
// Register Interrupt Service Routine (ISR)
alt_irq_register(TIMER_IRQ, (void*)&led, timer overflow);
while(1);
}

21. Project->Build All, %, RN T 2K,
22. Aiili blank project 0, 3%+ Run As ->Nios Il Hardware 4114 7-16.

@w Il #include "alt_types.n"
O Binarid P b lde <io.h>
w2 Inclnds g, Into I
= Releast rnal Timer COverflow interrupt
@ main o Open in Hew Window vold timer overflow (void® context, alt_1
applicd
ceadne|  ebuild Index R(TIMER_BASE,0,0);
[chlank_proj Aetive Build Configuration  * | % ia1t nag *)context & 0Ox80)
Debug hs 4 Nios IT Instruction Set Simulator
Euild Froject B Hios IT ModslSin

Clean Project

&Lauterbach Fios IT Instruction Set Simulator

B 7-16 F#EIE1T C P
23. NIOS Il IDE ¥ R BT &M b, ZJambeE 3 8 > LEDG Al i Sire T .

S5 T

& ARSLNTRTETR
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% 8% Tkt QQHLHBFRZH
® SZIO{AA

%S BZRTE Nios 11 AR 2 S5 FE 7 %, Nios 1T IDE H1 5 f#) C2H Compiler
TRMEH. 42 C2H?E /2 (C to Hardware) [N14i 5, BERHR A A C 18 5 AU
AR AR AT S B o

o KPR

8.1 #37 Quartus L2

1. 5B Quartus TR C2H, TijZ5/k%4 C2H
2. EHTRESERH H ./ C2H/release.

8.2 73 SOPC R4

3. 41JF SOPC Builder, £374~4 % C2H_System [f) SOPC %45, JF4H1E Verilog %
IR BRI

4. {EZRZ LV On-Chip Memory. {RFFERINBIE T,

5. ¥ Nios II Processor. &K IHi%EFE E 74,

6.  WNINEAT VO, ¥ Width 5Ch 18, XA 18 AN4IL(5 LED 4T Wil 8-1.

™ PTI0 {(Parallel I/0) — pio

“, PIO (Parallel I/0)

Documentationi

Parameter

Input Options Simulation
Width
tn 132t

Direction
O Bidirectional (tristate) ports
(3 Input ports only
() Both input and output ports

(3} Output ports only

Qutput Port ResetWalue

K 8-1 PIO SixE
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TERGAMHIR T, b F S N pio, £+ Rename, 4 4 pio_ledr.
7. EFESEHIN System > Auto-Assign Base Addresses Z:BRIEHEE 1% . WK 8-2.

1 Altera SOPC Builder — C2H System.sopcs (D:\altera\80\DEZ T0_Tutorial\GZH\CZH System. sopc) =1
File Edit Module System View Tools NMiosll Help

System Cortents | System Generation

1] Attera SOPC Builder rars Clock Seftings
Q Create new component...

E| -Peripherals Device Family:| Cyclone Il w Mame Source MHz

[=+Microcontroller Peripherals clk External 50.0

RSO (Parallel 110)

Use | Con.. Modulz Mame Description Clock Base End
E onchip_mem On-Chip Memory (RAM ar ROM)
g1 Avalon Memary Mapped Slave clk 000001000 |0x00001£5F
' B cpu Mios Il Processor
instruction_master Avalon Memary Mapped Master clk
l data_master Ayvalon Memary Mapped Master IRQ O
ftag_debug_module Avvalon Memary Mapped Slave 0x00002800 |0x00002£5F
PIO (Parallel 110}
=1 Avalon Memary Mapped Slave clk 0x00003000 |0x00003008
< | >
[ Add... ] = |pio Remove I [ Edit... I [ & Move Up W IMove Down Address Map... I l Filter... ]

(@ Info: Your system is ready to generate.

4 Prev [ MNext | ] [ Generate

&l 8-2 SERLK SOPC L2
8. ERiARG. WS N Generate 58K

8.3 A A Verilog i& & 52 .TH 2 SL 44

9. IXKEARYHER AT EE T — AN Verilog T 5 IR (0 T0Z SR SO, 2 1 BT 41
e HEEG DRG], A FAR YR I S8 T 2 SR A 2 I8 AR I .
10, THL2 SEAR TPy Ao
(1) s do TOU PR N i L2 A TR A s
(2D S H AL AR R
1. Xesesrfmt LU %] T oLEDR, At T2 SOPC, % —MHaES 5
Pif5 S, BPEME S DE2-70 JF A b & iCLK_50, SA7AE5# 1 iKEY[0].
12, TS AN TUR SR
module C2H (
input iCLK 50,
input [0:0] iKEY,
output [17:0] oLEDR
)i
13. 4TIFZ i SOPC # 7 {6 C2H System.v 301, #r#k module C2H System, &K
module C2H_System (
//'1) global signals:
clk,

reset_n,

// the pio_ledr

095 v 3 208 1T
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out port from_the pio_ledr
)

]

XA e AR T2 S A R T
14, ¥ LA EACRS 1) module JCHE - 2, BEAEEAN S0 44 w0, BN SHCL e S804 Gin
NEHAE 9 IFEL, B0 clk giich . clk(iICLK_50), & eufadan T

C2H_System u0 (

.clk(iCLK 50),

reset n(iKEY[0]),

.out_port_from_the pio_ledr(cLEDR[17:0])
)i

15. I~ endmodule, t— R IGZSZAR B 5EL T o
16. T 5%5
17. ZrBcs |

set_location_assignment PIN_ADI15 -to iCLK 50
set_location_assignment PIN_T29 -to iKEY[0]
set_location_assignment PIN_AJ6 -to oLEDR[0]
set_location_assignment PIN_AKS -to oLEDR[1]
set_location _assignment PIN_AC13 -to oLEDR[10]
set_location assignment PIN_AB13 -to oLEDR[11]
set_location assignment PIN_AC12 -to oLEDR[12]
set_location _assignment PIN_AB12 -to oLEDR[13]
set_location assignment PIN_AC11 -to oLEDR[14]
set_location _assignment PIN_AD9 -to oLEDR[15]
set_location assignment PIN_ADS -to oLEDR[16]
set_location_assignment PIN_AJ7 -to oLEDR[17]
set_location _assignment PIN_AJ5 -to oLEDR[2]
set_location _assignment PIN_AJ4 -to oLEDR[3]
set_location_assignment PIN_AK3 -to oLEDR[4]
set_location assignment PIN_AH4 -to oLEDR[5]
set_location_assignment PIN_AJ3 -to oLEDR[6]
set_location_assignment PIN_AJ2 -to oLEDR[7]
set_location_assignment PIN_AH3 -to oLEDR[§]
set_location assignment PIN_AD14 -to oLEDR[9]

18. #i¥ N
8.4 WM&t
19. 4TJF Nios II IDE, EFEAFGE K TAEAS R, Hraas [ TR mE 8-3.

=

#5096 Hi 4t 208
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Nios II C/C+ + Application )
-
Click Finish to create application with a default system library as \E

. Hew Project

I hprojecthfpga'cfhhsoftwarehblanl project 0

Hame: |bla.nk_project_ﬂ|

D Specify Location
| |

Select Target Hardware.

SOFC Builder System FIF File: |D:\project\fpgabc2hic2h sepe ptf v | [Browse... |

CERU: | cpu v |

Select Project Template

Deseription
Board D?ag’\ostlcs F Creates a blank project
Count Binary
Custom Instruction Tutori Details
Ihrystone - - -
Hello Freestanding Blank Froject creates an empty project to which xon can A
Hella LED add your code. —
Hello MicreC/05-II i . .
Hello World This= softwar_e example runz on the following Hies IT
Hello World Small . hardware designs: ]
Host File System = Standard
Memory Test — Full Featured
MicroC/05-I1 Message Box ~ Fast v
Microl/O5-I1 Tuterial ¥

@ [ Fext> || Finish ][ Cancal

&l 8-3 L LIEEMR
20. Wd'E 4 1E#s S5 -DALT RELEASE -Os -g —Wall
21. P& System Library Properties.
22. B main.c, WAL,

#include "system.h"
#include "altera avalon pio regs.h"
#include "alt_types.h"

int main (void) __ attribute  ((weak, alias ("alt main")));

void delay (void)
{
alt u32i=0, j=0;
while (i<100000)
it+;
while (j<100000)
Jtts
return;

int alt_main (void)

alt u32 led = 0x2;

alt u8 dir =0;

/*
* Infinitely shift a variable with one bit set back and forth, and write
* it to the LED PIO. Software loop provides delay element.
*/

097 1 208 T
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while (1)

{
if (led & 0x00020001)

{
dir = (dir ~ 0x1);

H
if (dir)

led =1led >> 1;
H

else
{
led=1led << I;
}
IOWR_ALTERA AVALON PIO DATA(PIO_LEDR BASE, led);

delay();
}

return O;

}

23. Project->Build All

24. A7 TF%, RunAs->Nios Il Hardware, 1] A SIZ0 ¢4 LED X503 N k. 1 L4 BA
Release J7 G, A NERIGAIRTELR, W L. Debug 77 041, B4 NERFIEH 500ms
) Timer B2 AZ o

8.5 C2H %mixses

X ARSI ) R F T BRI A b AR W] S50 /S B S AT A — 5
25. J&5€ function FHHE{FS2 )
WAER delay( ) ERAESCHAEAESEIR, 4 delay( )iE#F Accelerate with the Nios 11 C2H

Compiler. WK 8-4.
wnile (3<it

J++:

@ alt main

o [P
| applies Hew

] readme.
Lank praoj

Befactor »
ﬁ'g Import. .. .
@ Export. ..

Declarations r

References r

=

@ Toggle Breakpoint

Aeocelerate with the Hios IT CZH Compiler

Th 1o L |

& 8-4 JF/E C2H 4n 2%

26, ETZJESTE N2 C2H Mk E, EFH“Build Software and generate SOPC

Builder system”#1“Use hardware accelerator in place of software implementation. Flush data
cache before each call”. U1K 8-5,

98 Hi 4t 208
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Froblems Console | Properties m

= = blank_project_0 (Debug)

O Use software implementation for all accelerators
Use the existing accelerators
Analyze all accelerators

Euild software and generate S0FC Builder

O®CO

Build software, generate SOPC Builder system, and run Quartus II compilation

== delay ()

@ Usze hardware accelerator in place of zoftware implementation. Flush data cache before each ecall.
() Use hardware accelerator in place of zoftware implementation

) Use software implementation

== Build report

& 8-5 C2H 4 iFaS IE LT (B iniE)
27. Project->Build All, b2l R M 2EiA, 48 576B, EH /1.
28. 1% Quartus IT X5 SOPC, K IUAASEAE R T AR, ik 8-6

Use Connections Madule Name Description Clock Base E
instruction_mastar Avyalon Memory Mapped Master clk r
E: data_master Avalon Memory Mapped Master IRg O
— ftag_debug_module Avalon Memory Mapped Slave 000002800 [0x
El pio_ledr PIO (Parallel 110)
4 Lvatarbdererytameed-Sle e B=0-8-0-0-30:0:0— 1
[E accelerator_blank_pr... accelerator_blank_project_0_delay
sub_delayl Avalon Memory Mapped Slave clk Ox0O0O0000 |0
e cpu_jinterface0 Avalon Memory Mapped Slave clk 0xO0000000 |3
internal_masterd Avalon Memory Mapped Master
dummy _master Avyalon Memory Mapped Master
dummy_slave Avalon Memory Mapped Slave 0x 00000000 |Fx
>
E-Y v ’ Address Map... ] ’ Fitter... l
&l 8-6 C2H 4i %4 B7E SOPC &

29. iBtH SOPC, Quartus IT 2%, REIEA P sof SCARHEZ IR, AR TRATTARE

C2H. sof, & C2H_time limited.sof, HJZR/R FAERIM 5 B KIMEH .
SRR AT Quartus A 5841 license, AEREAERT . X222 H A AA

1% +*“Build Software and generate SOPC Builder system, and run Quartus II compilation”[fj %
F£“Build Software and generate SOPC Builder system” 1] J5i[5 .

AREAH KRR, FHEER, AFEKWIZAT, B+ programmer K H A
DE2-70 iz AT Ry,

30. i Programmer, #fiHEEGEHE, 411 8-7.

Quartus II

. File D:/altera/S0/IE2 70_Tutorial /C2H/releaze/C2H_time_limited sof contains one or more time-limited megafunctions that suppert the
\y OpenCore Pluz feature that will not work after the hardware ewaluation time expires. Refer to the Messages window for ewaluation time
details.

Bl 8-7 £ C2H %i%4%/5 Quartus 1T 45iE45 RZRE L
2 Harduware Setup..| [USB-Blaster [USB-0] Made: [ITAG

[ Enable reaktime ISP to allow background programming [for MAK 1] devices)

i Start | File ‘ Device ‘ Checksum | Usercode EroongfirslTr; Werify El’?;:l:(k Exe
release/C2H_time_limited. sof EPZCTOFE9E 00734858 FFFFFFFF O O |

K 8-8 f#H] C2H 4ii%2%/5 Quartus Il fiFLE R TREND
2K 8-8, riili start 3%, HI Error: The OpenCore Plus IP in device 1 is not

responding. AJ LLITGAR o
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32. [A1#] Nios II IDE 1817, KIUATATH A58, X IE A AR I —# /& CPU 484
PAT, DUAERAEE H o, A LR R £

33, WIBEROCH] C2H /RN, 78 C2H (K] View HLIEFEN W & NI Use Software
implementation B 7], & 8-9,

Problems Console Froperties m

= =% blank project_0 (Debug)

() U=e software implementation for all accelerators

() Vse the existing accelerators

O Analyze a1l accelerators

@ Build zoftware and generate SOFC Builder system

() Fuild software, generate SOPC Builder swstem, and run Quartus IT compilation

== delayi)

(O Use hardware accelerator in place of software implementation. Flush data cache before each call.
() U=e hardware accelerator in place of software implementation
[RUse software implementation

= Build report

K 8-9 C2H 4uiF A INiEETN (CBRA4SEBL)
34, /NgE: AFFEAE Debug o, JTINBREE RS A HKAF Release 538, 4T AR
TR, H AR A RS A C2H AR 73R, AT DA R AR AS m R

& RIRFR LR
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%9F FIbN bW SIS
® SCI5AH

SRR I A A 75 2L U 2R FPGA L& S, AR5 B 8hngi &k tFie17, FPGA At
E /AT Ll Quartus IT Programmer 485 75 EPCS G5 9, R AFRIAE AT LU ik Nios 1T IDE
Flash Programmer %% 5 #EM L7175 /) Flash 8¢ EPCS 1. ASZEG DL E L In#% Flash o e 5
SRR e AL IR T W A I TR BRI T,

o KPR

9.1 #37. Quartus LFE

5K 1) RunningLED SCAf39 4 RunningLED_Flash.
$JF RunningLED.qpf SCAF3EN T2

TR E dw T S H %0 ./ RunningLED_Flash/release
I D A G 2 5 SR

9.2 %3 SOPC &%

5. $TJF SOPC Builder.

6. ¥~ Bridges and Adapters ->Memory Mapped-> Avalon-MM Tristate Bridge: J&VEZH
— I Incoming Signals EF Registered. WIHE 8.0 nfLLH# Finish, 7.2 755 U1 Shared
Signals "1 # data, address, read n #Fi% . Wil 9-1,

b=

Parameter
Settings

L
Incoming Signals | >

(%) Registered

-
Shared Signals

Increases off-chip fmax, but also increases latency.

() Mot registered

Reduces latency, but also reduces fmax.
Mate: Check the input setup times analysis in the Quartus compilation report

B 9-1 =FHEHER
7. Memories and Memory Controller->Flash->Flash Memory(CFI): J& ¥ 28 — 10
Attributes '] Presets i Custom. Size HUHl2E v SR 22 11, HHmLiLHE 16 A1, 2P
W Timing " Setup=0, Wait=100, Hold=0, Unit=ns. %1/ 9-2 5 9-3,

Attributes Timing

Presets: | Custom ~ |

Size

Address Width (bits):
Data Wicth (bits):

& 9-2 Flash BHER (1)

0101 B 4k 208 1T
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Parameter
Settings

Attributes

[ Timing |
Setup : WWait: Haldl: |.:| | Unit=: |ns w

&l 9-3 Flash BHT (2)
EE: XATTAEEHEL B AR DE2-70 B & EREA.
8. F§ Avalon-MM Tristate Bridge 55 Flash 3E# e, fidh &l 9-4 A 21 8l el 43 (11 B

Use  Connec... Module Mame Descrigtion Clock Base
— data_master Avalon Memory Mapped Master IR |
— ftag_debug_module Avalon Memary Mapped Slave 0x0000BEN
= timer Interval Timer
O—— s1 Avalon Memary Mapped Slave clk 0x0000E0M
E pio_ledg PIC {Parallel WD)
O 51 Avalon Memary Mapped Slave clk 0x0000BO2I
tristate_bridge Avalon-MM Tristate Bridge
- avalon_slave Avalon Memary Mapped Slave clk
tristate_master Avalon Memaory Mapped Tristate Master
B cfi_flash Flash Memory {CFT) 3
s1 Avalon Memaory Mapped Tristate Slave  |elk 0x000000M0 ¥
< | >
tristate bridge. tristate master
Remav ':ognl'tection fr‘om tlristate bridze.ltl:istate master to n:.'fi Lﬂ:ash. sl |3 Map... ] [ Fitter... I

&l 9-4 Flash BT
9. SERUEREH A CPU, IEFEIL Reset Vector 7E cfi_flash #1. Wi 9-5,

Reset Wector: Memoary: |cﬂ_ﬂash v |0ffset |.3,.3 |uxuunnnnnn

Exception Vector: Memary: |onchip_mem hd |Offset: ||:|x2|:| |DxDDDE|E|E|2E|

Kl 9-5 CPUREMIKE
10. EFFEE AL [ System -> Auto-Assign Base Addresses Fo g/ FCEhl, JeBrFLhEES
e, WK 9-6.

Use  Connec...  Module Name Description Clock Base End IRG
T onchip_mem On-Chip Memory (RAM or ROM) clk 0x01001000 (0x01001£5F
Mios Il Processor
- instruction_master Avalon Memaory Mapped Master clk
' data_master Avalon Memory Mapped Master IRQ 0 IRQ 31
" ftag_debug_madule Avalon Memary Mapped Slave Ox01002Z800 |0x0100285F
timer Irterval Timer cli 0x01003000 |0x0100301%
pio_ledg PIO (Parallel 113) clk 0x01003020 |0x0100302f
E tristate_bridge Avalon-MM Tristate Bridge
avalon_slave Avalon Memaory Mapped Slave clk
tristate_master Avalon Memary Mapped Tristate Master
C B efi_flash Flash Memary (CF1)
=1 Avalon Memary Mapped Tristate Slave  |elk Ox00800000 |0x00f£5£51

Kl 9-6 5ERf] SOPC L&
11. ARG . Al Generate AR SE .

9.3 SERRTIZ SEAA
12. 1|3 Quartus, EJSRATIZE bdf LR, £ it $: Remove File from project
13. #57 Verilog ifi 5 2/ K BUZ LAk, AL IIF

module RunningLED Flash(

input [0:0] iKEY,

input iCLK 50,

50102 11 H 208 1T
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output [7:0] oLEDG,

inout [14:0] FLASH_DQ, // FLASH Data bus 15 Bits (0 to 14)

inout FLASH DQI5 AMI, //FLASH Data bus Bit 15 or Address A-1
output [21:0] oFLASH_A, // FLASH Address bus 22 Bits

output oFLASH WE N, //FLASH Write Enable

output oFLASH RST N, //FLASH Reset

output oFLASH WP N, //FLASH Write Protect Programming Acceleration
input iFLASH RY N, // FLASH Ready/Busy output

output oFLASH BYTE N, //FLASH Byte/Word Mode Configuration
output oFLASH OE N, // FLASH Output Enable

output oFLASH CE N // FLASH Chip Enable

)i

wire FLASH_16BIT _IP_AO;

assign oFLASH BYTE N = 1'b1; // FLASH Byte/Word Mode Configuration

assign oFLASH RST N =1bl;// FLASH Reset

assign oFLASH WP N = 1'bl; // FLASH Write Protect /Programming Acceleration

RunningLED System u0(

.clk(iCLK_50),

reset n(iKEY[0]),

.out_port_from_the pio ledg(oLEDG[7:0]),

//the_tristate_bridge avalon_slave

.address_to_the cfi flash({oFLASH A[21:0], FLASH 16BIT IP_AO0}),
// FLASH Address bus 26 Bits

.data_to_and from_the cfi flash({FLASH DQI15 AMIl, FLASH DQ}),
// FLASH Data bus 15 Bits (0 to 14)

read n_to _the cfi flash(o0FLASH OE N), // FLASH Output Enable
.select n_to the cfi flash(oFLASH _CE N), // FLASH Chip Enable
.write n_to _the cfi flash(o0FLASH WE N), // FLASH Write Enable

)i

Endmodule

EE: ZNMBEEMEILFIET Flash BEM, BREFERAE, RBAGOKRBAR
AILAT, WRETMRATS, 155 % DE2-70 St & X TF Flash ) Datasheet.

14, B FAB 0 T2 AR 4 e 5 |

BRI 55N, BN Flash (1514

set_location_assignment PIN_AF24 -to oFLASH_A[0]
set_location_assignment PIN_AG24 -to oFLASH_A[1]
set_location_assignment PIN_AH26 -to oFLASH_A[10]
set_location_assignment PIN_AJ26 -to oFLASH_A[11]
set_location_assignment PIN_AK26 -to oFLASH_A[12]
set location_assignment PIN_AJ25 -to oFLASH_A[13]
set_location_assignment PIN_AK?25 -to oFLASH_A[14]
set location_assignment PIN_AH24 -to oFLASH_A[15]

0103 Hu 4k 208 1T
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set_location_assignment PIN_AG25 -to oFLASH_A[16]
set_location_assignment PIN_AF21 -to oFLASH_A[17]
set_location_assignment PIN_AD21 -to oFLASH_A[18]
set_location_assignment PIN_AK28 -to oFLASH_A[19]
set_location_assignment PIN_AE23 -to oFLASH_A[2]
set_location_assignment PIN_AJ28 -to oFLASH_A[20]
set_location_assignment PIN_AE20 -to oFLASH_A[21]
set_location_assignment PIN_AG23 -to oFLASH_A[3]
set_location_assignment PIN_AF23 -to oFLASH_A[4]
set_location_assignment PIN_AG22 -to oFLASH_A[5]
set_location_assignment PIN_AH22 -to oFLASH_A[6]
set_location_assignment PIN_AF22 -to oFLASH_A[7]
set_location_assignment PIN_AH27 -to oFLASH_A[8]
set_location_assignment PIN_AJ27 -to oFLASH_A[9]
set_location assignment PIN Y29 -to oFLASH BYTE N
set_location_assignment PIN_AG28 -to oFLASH_CE N
set_location_assignment PIN_AF29 -to FLASH_DQI0]
set_location_assignment PIN_AE28 -to FLASH _DQJ1]
set_location_assignment PIN_AD29 -to FLASH _DQ[10]
set_location_assignment PIN_AC28 -to FLASH_DQJ[11]
set_location_assignment PIN_AC30 -to FLASH_DQ[12]
set_location_assignment PIN_AB30 -to FLASH_DQJ[13]
set_location_assignment PIN_AA30 -to FLASH_DQ[14]
set_location_assignment PIN_AE24 -to FLASH DQ15 AMI1
set_location_assignment PIN_AE30 -to FLASH _DQJ[2]
set_location_assignment PIN_AD30 -to FLASH_DQ[3
set_location_assignment PIN_AC29 -to FLASH_DQ[4
set_location_assignment PIN_AB29 -to FLASH_DQI5
set_location_assignment PIN_AA29 -to FLASH _DQ[6
set_location_assignment PIN_Y28 -to FLASH DQ[7]
set_location_assignment PIN_AF30 -to FLASH_DQ[8]
set_location_assignment PIN_AE29 -to FLASH_DQJ[9]
set_location_assignment PIN_AG29 -to oFLASH_OE N
set location assignment PIN_ AH28 -to oFLASH RST N
set_location assignment PIN_ AH30 -to iFLASH RY N
set_location_assignment PIN_AJ29 -to oFLASH WE N
set_location_assignment PIN_AH29 -to oFLASH_WP N

—_ e e

15. BT 0. it se o M RE PSS 2] FPGA.

9.4 HAFBLT

16. ¥TJF Nios I IDE BHATHR 151 ¢ T AEZ M P4 £)../RunningLED_Flash /software
17. K gmitds 240, i TRIFsIT A
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9.5 HWAFEL

18. #TJF Tool -> Flash Programmer. I 9-7 ffi7s.

Tools Run Window Help

Flash Programmer...
b @ Quartus II Programmer...
L

& 9-7 Flash Programmer
19. f17F)5, i 9-8 s

Flash Programser

Program project to flash memory on target board

Of

=
[ E 3

Configure launch settings from this dialog

[type filter text

Er ¥l ach

| - Press the 'Few' button to create a configuration of the selected type

[i=| = Press the 'Tuplicate’ butten to copy the selected configuration.
3 - Press the "Delete’ button to remove the selected configpwatien,
L

L 5 p
T - Fress the ‘Filter' button to configure filtering options

- Edit or view an existing configwration by selecting it

Configure launch perspective settings from the Perspectives prefersmce page

3

> [
& 9-8 Flash Programmer 5t
20. oMl new —ANIIH, BTG A2 KLU RunningLED,  Apply Wil#, 411 9-9

JFlash Programmer @

Program project to flash memory on target board Q

Frogran flash with blank project_0 (using seript D:/altera/60/DEZ_70_Tuterisl/RunninglED Flash/software/blank project_0/Releass/runningled sh).

Heme: |RurminglED |

[type Eilter text
m Target Connection

= & Flash Progranmer

& Ramminli) Target Board CYCLONELT Woostarzetboardispscicied in the SOFC/Bailder taysten> s
[¥]Program software project into Flash memory
Brojest
[bLank project D [[ Browse... |

[ e/b =0 e |[ Seare

Target Hardware

Additionsl nios?-flash-progranmer arguments: | | [Losd 70T File]

Additional =of2flash arguments | |

[JProgran FPGA configuration data ints hardware-image region of Flash memory

Memory: | ~f1 1o Offset: [0 ]

[JProgram 2 file into flash memory

| Brows v

S

oo ] (o |

&l 9-9 Flash Programmer 3 &{F45%
21. siili Program Flash 5t 0] LOKSFE P4 Flasho 58 5 WKl 9-10.

50105 U1 208 T
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Froblems Froperties

<terminated? BunninglED [Flash Frogrammer] runningled. sh (09-6-23 F3:16)

F!/bin/=sh

ba

# Thiz file was automatically generated by the Nios II IDE Flash Programmer.
ba

F It will be overwritten when the flash programmer options change.

La

cd D:/altera/80/DE2 70 Tutorial/RunningLED Flash/software/blank project 0/Releas

[[s)

# Creating .flash file for the project

0 --input="blank project 0.elf" --output="cfi flash.flash" --boot="D:/alt
ip/nics2 ipfaltera nio=z2/boot_loader cfi.srec”

# Programming flash with the project

MESCPC KIT NICS2/bin/niosz2-flash-programmer™ —-base=0x00800000 "ofi flash.flazh

Uszing cable "USB-Blaster [USB-0]", device 1, instance 0x00
Besetting and pausing target processor: OF

: Checksumming existing contents
Q00000000 : Beading existing contents
Checksummed,/read TkB in 0.1s
00000000 ( 0%): Erasing
Erased 8kB in 0.0=
Q00000000 ( 0%): Programming
Programmed 2EE +6KE in 0.1s

Dewvice contents checksummed OF
Leaving target processor paused

K 9-10 2552 Flash &
22. XM Nios II IDE, Wit 54T, $EA FPGA L &R 7l il LAE 2R B s
77T

9.6 FPGA Bt & [E 4k

23. BUAEIN A B G M 75 ZE0e N FPGA e B S5 T 5| S AR RE T, an S48 sof SCAF
W E BT, 82000 A B0 5wl w] LA B8 R BN B AT UR T B IR
JNERN R =
(1) 1t DE2-70 JFAAR M TF R RUN £ %] PROG
(2) 7EVIE AT Programmer % H1H, 4% mode M JTAG 4 Active Serial
Programming, &% — MR E LG 26N, W& 9-11.

Quartus IT

] Some dewices in current dewice list canmot be added to selected programming mode Actiwe Serial Programming. Do you want to clear all
~ devices in current dewice list and switch to zelected mode?

& W

B 9-11 55 FPGA BLERRE M
(3) HFA N pof XA, ANJE sof XM, “4) I Program/Configure, start. 41/ 9-12

0106 UL 4L 208 U
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File Edit Processing Tools Mindow

& Hardware Getup...| | USBBlaster [USE-0) Mode: | Active Serial Programming = | Progess: 0%
I Enable realtime ISP to allow background programming (for MAX 1| devices)
W Start File Device Checksum Usercods Erﬂﬂnghrsmg Werity E‘ﬂk Examing Segl‘:w Erase E&:’AF

& 9-12 5 FPGA ECE % Flash &
24, S s e AT AT S 100%, RASFLER Ended /E 5L, W& 9-13.

Type |Hesaage

Info: Ended Full Compilation at Sun Jun 28 15:25:09 2009 = EHiFAES(E]
Info: Started Programmer operation at Sun Jun 28 15:30:57 2009

Info: Device 1 3ilicon ID iz Oxlé

Info: Erasing ASP configuration device(s)

Info: Programming device 1

Info: Device 1 silicon ID is 0xlé

Info: Successfully performed operation(s)

Info: Ended Programmer cperation at Sun Jun 28 15:32:24 2009

B 9-13 $25 FPGA K& % Flash 585%
25. {8 DE2-70 JF &AM EHIFF ¢ N PROG F4[1] RUN.
26, BUFOINHIINR, WRET B, BARKSHR—HARB AT .
27. WARK BHILA VR, HE DE2-70 Y64 L) DE2 70 Default BI7],

coceetee

A

0107 vl 4L 208 Gt
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%10% F£BA SDRAM 5 X Lk
® SCIOULAH

L EESE O SDRAM. 325 (KR . E%ﬁﬁﬁﬁnﬁ@ﬁﬁ SDRAM, H T DE2-70
1-f¥) SDRAM 2 Fr, FrLALUAE] Flash A — minio IS AL, 38 NZ T A
[ 2 AL B e R T SRAN ], 2 2 T AT ) S PR B A Wi)# SDRAM [ FHVE AT LA 48—
M, BEH#ESZ—/> SOPC ) SDRAM #5il, Hdiawi 32 £, Hnl Lo, g rpiA
SOPC fff¥itl, HivilE 16 A7, ABLZEEMER, T ZA00E M % AL IERE, Sl
Ja—M .

o KPR

10.1 37 Quartus L2

1. &S —ANH T SDRAMTest.
2. EHT E YR H %k ../ SDRAMTest/release

10.2 237 SOPC &%

3. #IJF SOPC Builder, #3.—/N% 5 SDRAMTest System ] SOPC R4, JiFE
Verilog Ak REGEMITE S

4. {FRY LN On-Chip Memory. K/N & 20k

5. ¥ Nios II Processor. & IHIEFE E 7Y,

6.  UNInZcAilfr) Memories and Memory Controllers->SDRAM->SDRAM Controller:

8 SPRAN Controller — sdram

SDRAM Controller

{F‘rese{s. |Cu310m R4 | ]
Data width
CH— Presetsit &
: Custom
Architectura 7 N
Data Widthz#k
Chip select: |1 R | Banks: |4 v ‘ % 16,
- Chip Selectik
Address widths 1
r
[Row' |13 |] [Column' |g | ] Bankf@—l »
Rowit 13,
Share pins via tristate bridge column;‘ig,
[] Controller shares dyfdgmiaddr 110 pins . R
HiilMemories
Tristate bricge selection: size=32MB.
Generic memory model {simulation only)
Include a functional memory model in the system testbench
Memaory size = 32 MBytes
16777216 x 16
256 MBits
]
[cance [mext > |[Einizh |

& 10-1 SDRAM Controller % B —

108 BT 4L 208 1T
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BL'E 2 — i, presets EH Custom, Data Width £#f 16, Chip Select i 1, Bank4,
Row i% 13, Column i% 9, fifiiA Memories size=32MB. i _TG{H, Issue one refresh command
every IH 7.8125us, Delay after powerup, before initialization ¥ 200us. 411/ 10-1 5] 10-2.

" SDRAN Controller - sdram

“ SDRAM Controller
Koo

Parameter
Settings

Memory Profile , ,

SDREAM timing parameters

CAS latency cycles: o1 Oz 3

Initialization refresh cycles:
Issue one refresh command every: 7.8125 us

Delay after powerup, before intialization: Qljljl us
Duration of refresh command (t_rfc): 70 ns
Duration of precharge command (t_rp): 20 ne
ACTIVE to READ or WRITE delay (t_red): 20 ns
Access time (t_ac) ns
Write recovery time (t_wr, no auto precharge): |14 ns

& 10-2 SDRAM Controller X & _—W
EE: XRTTAEEHEL B AR DE2-70 B & _EHER)
7. W IN—Y SDRAM, 73l 444 sdram_ul 5 sdram_u2.
8. WNIN jtag_uart, IX/NFRZH % H %3] Nios IT IDE [¥] Console, 5% jtag uart ¥,
9. W pll, e/ PLL->PLL, &3 % M ik$ Launch Altera’s ALTPLL
MegaWizard, W&l 10-3,

" PLL - pll

| Documentation |

Parameter
Settings

PLL Settings / Interface :‘J

rPLL configuration-

The Avalon PLL configuration wizard creates a component wrapper around an Altera
ALTPLL megafunction. Use the ALTPLL MegaWizard to configure the PLL settings.

When you finish configuring the PLL, the PLL clock output appears in the clock table
onthe SOPC Builder System Conterts tab.

[[ Launch Attera's ALTPLL MegaWizard ]]

Cancel Eacl ||Hext > |[|Finish
B 10-3 PLL &EH K

#0109 BT 4L 208 1T
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10. #HE W E 10-4 iz, B next 1251 .

Nega¥Wizard Plug-In Nanager [page L of 81 =3

| oeenn |

Currently selected device family: -
altplpl [ Match project/default

{inckd | 0 Mtz co) Able to implement the requested PLL

General

Which device speed grade wil you be using?

What is the frequency of the indockd input?

PLL typs
wihich PLL type will pou be using?

(&) Select the PLL type automatically

Operation mode

How will the PLL outputs be generated?

&) Use the feedback path inside the PLL
& In Normal Mode
7 In Source Synchronous Compensation Mode
) In Zero Delay Buffer Mode

2 With no compensation

Which output dock will be compensated for?

[ cancel | [ next= | Emsh |

K 10-4 ALTPLL %E$—H
11. nf 10-5 Fron, QREEHAT next #4240,

Nega¥izard Plug-In Nanager [page 2 of 8] =3

ALTPLL
[ oo |

Able to implement the requested PLL
altplipll

Optional inputs

inclk0 cl,

[ Ereate an ‘pliena input to selectively enable the PLL |

[ Create an ‘areget input to asynchronously reset the PLL

[] Create an ‘pfdena’ input to selectively enable the phase/freq. detector

Lock output

[ Create ocked" output

Advanced PLL parameters
Using these parameters is recommended for advanced users ol
[] Create output file(s) using the 'Advanced PLL parameters
- Configurations with output dock(s) that use cascade counters are not supported

[ cancel |[ <Back |[ mext> ][ @nsh |

& 10-5 ALTPLL ®E$H_-X
12. W& 10-6 fron, 4REE404T nexto

110 5T 4% 208 1T
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NegaWizard Plug-In Nanager [page 3 of E]

Able to implement the requested PLL

Clock switchover

inclk0

[ reate an ‘inclk1'input for a second input dock |

[ cancel |[ <Back |[ next= |[ emsh |

B 10-6 ALTPLL WEE=T
13. KRB ANy I 38, S8k 2, WIS RGN 4T 100MHz, & 10-7. 45—
iy e S — AN 65 BEARAT ) 100MHz B8l 45 SDRAM, & 10-8.

Neza¥izard Plug—In Manager [page 4 of &1

0 - CorefExternal Output Clock
altplipll Able to implement the requested PLL

incikd e el 1 fise s dack
Clock Tap Settings

Requested settings Actual settings

+ Enter output dock frequency: “ [100.000000

(® Enter output dock parameters:
Clock multiplication factor

=

<2 <]
s

s
I
i
I

Clock division factor 1

Clock phase shift |IJ.IJIJ | ps b | P‘DD |

T
More Details >

Per Clock Feasibility Indicators
0 1 c2

‘ Cancel H < Back ” Mext = ” Einish |

K 10-7 ALTPLL &EHIIH

o111 T HE 208
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Nega¥Wizard Plug—In Nanager [page 5 of Bl

&

c1 - Core/External Qutput Clock
Able to implement the requested PLL

inclkd 41 Lse this dock *

Clock Tap Settings

Requested settings

Actual settings

~ 100.000000

! Enter output dock frequency:

{8 Enter output clock parameters:

Cyclone I Clock multiplication factor :l
<< C

Clock division factor

Clock phase shift [-65.00 (g B fe50 |

More Details >

Per Clock Feasibility Indicators

cd ¢l c2

| Cancel ” < Back H Mext > ” Einish |

K 10-8 ALTPLL WEEAR

14. ZJ5—BMAT next, HF| MegaWizard finish, [0]F] PLL 30T« 1P 10-9 i,
#.5 Finish.

Documentation

PLL Settings| » Interface »

rPLL configuration:

The Avalon PLL configuration wizard creates a component wrapper around an Altera
ALTPLL megafunction. Use the ALTPLL MegaWizard to configure the PLL settings.

When you finish configuring the PLL, the PLL clock output appears in the clock tabls
on the SOPC Builder System Contents tab.

l Launch Attera's ALTPLL MegaWizard

B 10-9 ALTPLL WEEAR
15. [F1%] SOPC RS, fE4 b7 BBt e v A5 o ek 3 IR B 5 16 ¢ Rename (& 250

B, clk BUA clk 50, pll.cO SCA pll.cO_system, pll.cl U4 pll.cl_memory, FHER pll
ANE A B N B AEE R R G e, Wil 10-10.

o112 5T 4L 208 1T
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™ Altera SOPC Builder — SDRANTest System.sopcs (D:\altera\BOADEZ_T0_Tutorial\SDRANTest\SDRANTest System.sopc) [= 0[]
File Edt MWModule System View Tools Niosll Help

System Corterts | System Generation

14 Attera SORC Builder TR Clock Settings

g Create new companent...
- @ Mios Il Processar Device Fﬁm"y- A SCICE = Add
[+-Bricges and Adapters clk_50 External 50.0
[#-Interface Pratocols pll_c0_system pll.co 1000
[@#-Legacy Componants pli_c1_memory pll.c1 1000
[#-Memories and Memory Controllers
[-Peripherals
=3 Use Con... Module Name Description Base End IRQ
L@ PLL E onchip_mem On-Chip Memory (RAM or ROM)
#-USB 1 Avalon Memary Mapped Slave pll_c0_syst... o' 0x08008000 0x0B00cfff
[#-"ideo and Image Processing l = cpu Mios Il Processar
instruction_master Avalon Memary Mapped Master pll_c0_syst...
l data_master Avalon Memary Mapped Master IRG 0 IRQ 31
. ftag_debug_moduls Avalon Memaory Mapped Slave 0x08010800 |0x0801058F
. B sdram_ul SDRAM Controller
s1 Avalon Memory Mapped Slave pli_c0_syst... 0x04000000 [0c0555£55E
. B sdram_u2 SDRAM Cortraller
=1 Avalon Memory Mapped Slave pli_c0_syst... 0x06000000 |0x07FE558E
O jtag_uart UTAG UART
avalon_jtag_slave Avalon Memory Mapped Slave pli_c0_syst... 0x08011020 [0x08011027
= pit PLL
s1 Avalon Memory Mapped Slave clk_50 0x08011000 |0x0801101%

-ml:l Eclit.... s ¥ Move Down ] [ Address Map... ] [ Fitter.. ]

@ Info: Your system is ready to generate.

(o] (] <

& 10-10 ALTPLL B:EH AR
16. System Auto-Assign Address 7> ECiilik, generate ZER RSt .

10.3 5E/T0E SE4k
17. @ INEL A ] SDRAMTest.v:

module SDRAMTest (
input iCLK 50,
input [0:0] iKEY,
inout [31:0] DRAM_DQ, // SDRAM Data bus 32 Bits
output [12:0] o DRAMO_A, // SDRAMO Address bus 12 Bits
output [12:0] oDRAMI1_A, // SDRAMI1 Address bus 12 Bits
output oDRAMO LDQMO, // SDRAMO Low-byte Data Mask
output oDRAM1 LDQMO, // SDRAMI Low-byte Data Mask
output oDRAMO UDQMI1, // SDRAMO High-byte Data Mask
output oDRAM1 UDQMI1, //SDRAMI High-byte Data Mask
output oDRAMO WE N, // SDRAMO Write Enable
output oDRAM1 WE N, // SDRAMI1 Write Enable
output oDRAMO CAS N, //SDRAMO Column Address Strobe
output oDRAM1 CAS N, //SDRAMI Column Address Strobe
output oDRAMO RAS N, //SDRAMO Row Address Strobe
output oDRAM1 RAS N, //SDRAMI Row Address Strobe
output oDRAMO CS N, // SDRAMO Chip Select
output oDRAMI1 CS N, // SDRAMI1 Chip Select
output [1:0] oDRAMO BA, // SDRAMO Bank Address
output [1:0] oDRAMI BA, // SDRAMI1 Bank Address
output oDRAMO CLK, // SDRAMO Clock
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output oDRAMI1 CLK, // SDRAMO Clock
output oDRAMO _CKE, // SDRAMO Clock Enable
output oDRAMI1 CKE // SDRAMI Clock Enable

);
wire CPU_CLK;

// the sdram is shahred with rtl and nios
assign oDRAM1 CLK = 0oDRAMO CLK;

SDRAMTest_System u0(
//globalsignals:
.clk_50(iCLK_50),
.pll_c0 system(CPU_CLK),
.pll_cl memory(oDRAMO CLK),
reset n(iKEY[0]),

// the_sdram (ul)

.zs_addr_from_the sdram_ul(oDRAMO_A),

.zs_ba_from the sdram_ul(oDRAMO BA),

.zs_cas_n_from_the sdram ul(oDRAMO_CAS N),
.zs_cke from the sdram ul(oDRAMO CKE),

.zs_cs_n_from_the sdram_ul(oDRAMO_CS N),
.zs_dq_to_and from the sdram ul(DRAM_DQ[15:0]),
.zs_dgm_from the sdram ul({oDRAMO UDQMI1, oDRAMO LDQMO}),
.zs ras n from the sdram ul(oDRAMO RAS N),
.zs_we_n_from_the sdram ul(oDRAMO WE N),

// the_sdram (u2)
.zs_addr from the sdram u2(oDRAMI1 A),
.zs_ba from the sdram u2(oDRAMI1 BA),
.zs_cas_n_from_the sdram u2(oDRAMI1_CAS N),
.zs_cke from the sdram u2(oDRAMI1_CKE),
.zs_cs_n_from_the sdram _u2(oDRAMI1_CS N),
.zs_dq to_and from the sdram u2(DRAM DQ[31:16]),
.zs_dgm_from the sdram u2({oDRAMI1 UDQMI1, oDRAMI LDQMO0}),
.zs ras n from the sdram u2(oDRAMI RAS N),
.zs_we_n_from_the sdram u2(oDRAMI1 WE N)

);

endmodule

FE: X# SDRAM RZBRTHRARAHER, BRE—EEARNMEXESHAE.
18. Zrfc |

set_location assignment PIN_AD15 -to iCLK 50
set_location assignment PIN_AC1 -to DRAM_DQJ0]
set_location _assignment PIN_AC2 -to DRAM_DQJ1]
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set_location_assignment PIN_AF2 -to DRAM_DQJ10]
set_location_assignment PIN_AF3 -to DRAM_DQ[11]
set_location_assignment PIN_AG2 -to DRAM DQ[12
set_location_assignment PIN_AG3 -to DRAM_DQJ[13
set_location assignment PIN_AH1 -to DRAM DQ[14
set_location_assignment PIN_AH2 -to DRAM_DQJ15
set_location_assignment PIN_U1 -to DRAM_DQ[16]
set_location_assignment PIN_U2 -to DRAM_DQ[17]
set_location_assignment PIN_U3 -to DRAM_DQ[18]
set_location_assignment PIN_V2 -to DRAM_DQ[19]
set_location_assignment PIN_AC3 -to DRAM_DQJ2]
set_location_assignment PIN_V3 -to DRAM_DQ[20]
set_location_assignment PIN_ W1 -to DRAM_DQJ21]
set_location_assignment PIN_W2 -to DRAM_DQJ[22]
set_location_assignment PIN_W3 -to DRAM_DQJ23]
set_location_assignment PIN_Y1 -to DRAM_DQ[24]
set_location_assignment PIN_Y2 -to DRAM_DQ[25]
set_location_assignment PIN_Y3 -to DRAM_DQ[26]
set_location assignment PIN_AA1 -to DRAM _DQ[27]
set_location assignment PIN_AA2 -to DRAM_DQ[28]
set_location assignment PIN_AA3 -to DRAM_DQ[29]
set_location_assignment PIN_ADI -to DRAM_DQJ[3]
set_location_assignment PIN_AB1 -to DRAM_DQ[30]
set_location_assignment PIN_AB2 -to DRAM_DQ[31]
set_location_assignment PIN_AD?2 -to DRAM_DQ[4]
set_location_assignment PIN_AD3 -to DRAM_DQJ[5]
set_location assignment PIN_AEI -to DRAM_DQJ[6]
set_location assignment PIN_AE2 -to DRAM_DQJ[7]
set_location _assignment PIN_AE3 -to DRAM_DQJ[8]
set_location_assignment PIN_AF1 -to DRAM_DQ[9]
set_location assignment PIN_AA4 -to o0 DRAMO_A[0]
set_location_assignment PIN_AAS5 -to o0 DRAMO_A[1]
set_location_assignment PIN_Y8 -to o) DRAMO_A[10]
set_location _assignment PIN_AE4 -to o DRAMO A[11]
set_location_assignment PIN_AF4 -to o DRAMO_A[12]
set_location assignment PIN_AA6 -to o0DRAMO_A[2]
set_location _assignment PIN_ABS5 -to o)DRAMO_A[3]
set_location assignment PIN_AB7 -to o) DRAMO_A[4]
set_location _assignment PIN_AC4 -to oDRAMO_A[S5]
set_location _assignment PIN_ACS5 -to oDRAMO_A[6]
set_location _assignment PIN_AC6 -to o DRAMO_A[7]
set_location_assignment PIN_AD4 -to o0DRAMO_A[8]
set_location_assignment PIN_AC7 -to o DRAMO_A[9]
set_location assignment PIN_AA9 -to o DRAMO_BA[0]

]
]
]
]
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set_location assignment PIN_AA10 -to o DRAMO BA[1]
set_location_assignment PIN_ W10 -to o DRAMO_CAS N
set_location_assignment PIN_AAS8 -to o DRAMO_CKE
set_location_assignment PIN_AD6 -to o DRAMO_CLK
set_location_assignment PIN_Y 10 -to oDRAMO CS N
set_location_assignment PIN_V9 -to o DRAMO_LDQMO0
set_location_assignment PIN_Y9 -to o DRAMO _RAS N
set_location _assignment PIN_ABG6 -to o DRAMO_UDQM 1
set_location _assignment PIN_ W9 -to o DRAMO0_WE N
set_location_assignment PIN_T5 -to oDRAM1_A[0]
set_location_assignment PIN_T6 -to o0 DRAM1_A[1]
set_location _assignment PIN_T4 -to o DRAMI1_A[10]
set_location_assignment PIN_Y4 -to oDRAMI1_A[11]
set_location_assignment PIN_Y7 -to oDRAM1_A[12]
set_location_assignment PIN_U4 -to oDRAMI1_A[2]
set_location_assignment PIN_U6 -to oDRAM1_A[3]
set_location_assignment PIN_U7 -to oDRAMI1_A[4]
set_location_assignment PIN_V7 -to oDRAMI1_A[5]
set_location_assignment PIN_V8 -to oDRAMI1_A[6]
set_location_assignment PIN_W4 -to oDRAM1_A[7]
set_location_assignment PIN_ W7 -to oDRAM1_A[8]
set_location_assignment PIN_ WS -to oDRAM1_A[9]
set_location_assignment PIN_T7 -to o DRAM1 BA[0]
set_location_assignment PIN_TS8 -to oDRAM1 BA[1]
set_location_assignment PIN_NS8 -to oDRAM1_CAS N
set_location_assignment PIN_L10 -to oDRAMI1_CKE
set_location_assignment PIN_G5 -to oDRAM1_CLK
set_location_assignment PIN_P9 -to oDRAM1 _CS N
set_location assignment PIN_M10 -to oDRAM1 LDQMO
set_location_assignment PIN_N9 -to oDRAM1 _RAS N
set_location_assignment PIN_US§ -to o DRAM1_UDQM1
set_location_assignment PIN_M9 -to o DRAM1 WE N
set_location_assignment PIN_T29 -to iKEY][0]

19. ZWi¥ N
10.4 HMH&IH

20. fTJT Nios II IDE #EAT#AF 1. B T AE45 8] 1) 45 /SDRAMTest /software ..
21. A TRE, IILLT C /8153 main.c.

#include "stdio.h"
#include "system.h"

int main( )

{
short *sdraml=(short*)SDRAM Ul BASE;
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short *sdram2=(short*)SDRAM_U2 BASE;
int i;

int right;

short temp;

printf("testing sdraml... \n");
for(i=0;i<0x1000000;i++)

{
*(sdram1+1)=0x55aa;
}
right=1;
for(i=0;i<0x1000000;i++)
{
temp="*(sdram1+i);
if(temp!=0x55aa)
{
right=0;
printf("sdram] test failed at %d", 1);
break;
}
}
if(right)

printf("sdram1 test ok!\n");

printf("testing sdram?2... \n");
for(i=0;i<0x1000000;i++)

{
*(sdram2+1)=0x55aa;
H
right=1;
for(i=0;i<0x1000000;i++)
{
temp="*(sdram2+i);
if(temp!=0x55aa)
{
right=0;
printf("sdram? test failed at %d", 1);
break;
}
H
if(right)

printf("sdram?2 test ok!\n");

return 0;
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}

22. Wi 'E 9 1F 4S80 -DALT _RELEASE -Os -g —~Wall.

23. PBl’E System Library Properties., £ Support C++, ‘2 - Small C library, #fiilf7
HAF 2 onchip_ mem, AP SDRAM, i Akt jtag vart, W& 10-11 B
i_\‘o

JProperties for blank project_0_syslib

System Library
Infe Target Hardware
Builders
C/0H Build SOEC Builder System: | |

C/CH Documentation
C/CH File Types R | |
C/C+ Include Paths

C/TH Tndewer
CATH Make Project RTOS: [nome (zingle-threaded) v|  OCuston linker seript

C/CH FProject Faths ‘ ‘
Project References

fefactoring History stdout: |itagnart B || us: automgenerated Tinker =eripe

System Library
stderr: |itagnart | ———
stdin! |itagnart v Read-orly data memory ( rodata)
System clock timer: [nome ~| Readfwrite data memory [ rwdata):

Hesp memory:

e @ile Gescyiniars: [z2 ||| et ey

System Library Contents Linker Seript

<

<

<

Timestamp timer [nome v|

<

<

[JFrogram never exits [Flclean exit (flush buffers) .

[Jse a sepavete exception stack
[ 3upport c++ [Reduced device drivers

Exception stack memory:
[JLightweight device driver API [“]Small C library

CliotelSin sty o harteare soppore | MM ception stack size Oyies: |

[inimplenented instruction handler []Run time stack checking

Software Components. .

[Jiink with profiling library

Help | [Restore Defanlts]

@ [ 0K J [ caneal

K 10-11 System Library Bt &
24, Huir TREIE T2, SREH. 6K 10-12.

testing =sdraml...
sdraml test ok!
testing sdram?...
sdrams test ok!

& 10-12  100MHz T RIJIA L B
25. W 10-13 P WSS AT 42 BT SO PR R ROIBEE, B St 100MHz, 1A% H
BRINIY 5S0MHz, W25 LT XA :
testing sdraml...
adraml test ok!

testing sdram?...
sdram? test failed at L5l1&L

& 10-13  50MHz F R as 5
X E TS B ZE R CPU 584 $0AT BB REAN VU BC ik 1 1

& ARSLGTRTETR
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% 11 % A F NIOS # pC/OS-II £

11.0 SR/
® LG AH

ASZEG 5 H AT Quartus II. SOPC Builder. Nios 11 EDS M EJF4fi kg — N REMS 4
DE2-70 sE5G-F- & L1847 pnC/OS-IT #/E RGN Nios 1T RGt. #1244 v] LU a6 4%
Quartus II. SOPC Builder. Nios IL EDS i ], Jf H T fi#hE T FPGA MR AU R G K iR
Fio
® TERIKIR

DRIARE O D9 e 61 37 153 VK 2 T I A 3832 O T A Bl [ 15 v R S 5 R

5:9 4 Altera SPOC Lab 1-uC/OS-II

FET1: http://quest.ee.ntu.edu.tw/jenny/homepage/sdwang_codesign2008/index.html

W ERATFTIX—M T ZFR2 Labl
® SCIOIRIE

Quartus II 8.1 + Nios II EDS 8.1 + DE2-70 (Cyclone I EP2C70F896C6N)

o ASLKWARLGLE

11-1 25 H T AL+ (NIOS + UCOS-1ID RS /IE .,

Host Computer

Reset_n Clock |
| | USB-Blaster interface

Cyclone 11

ITAG Debug JITAG UART .
module ) interface FRGA chip

Avalon switch fabric

[~ T, -
Onwchip SDRAM Switches ~ LEDs
memory controller parallel input parallel output
interface interface
SDRAM chip l l . )
SW7 SWO LEDG7 LEDGO

& 11-1 NIOS + UCOS-II SEK [ R G &M
M 11-1 FATLLE 3] FPGA 5 B4 Niosll #AZALFEEE . Avalon AZ#egE#) (Jr L
2. JTAG Y. LED JH47H 0. FRATHNTF o8 0. SDRAM #5428 F1 A7
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fifi 4% o
AR AR AR SW17:0]0 &M% H #344K ] LEDG[7:0]. i 52560 45 A 227
pC/OS-IT N SEMLZAT S AT (ZATE4AT), I H LEDG[17:0]f81% i 4K {44 SW17:014 il .

o ALt

S N FF AR EEN — AL T Nios 11 1) pC/OS-TT W SER: R4 (] LLA K & — 4
Nios II+pC/OS-1T [N FHHESS ) HAT LU N —264E 1 .

1. 35 AT LA Bl SOPC Builder T H AT X Nios IT #A%AbHE 25 34T L

2. RZYEHHEAELER Verilog 08, T2 AT NEFIFLAEL Nios I R4, ARelE
HEATH Altera 84 S RHE A 7 C& #4711 Nios IT R4 .

3. DE2-70 J4F Altera 28w J5UBI I TF R AR, 1102 A dh R, ODM I FLIES AR, 1R 2 4hH 1%
HHBE Altera JRAEMI BN —FE, FTLMRZ Altera FHHaBI#RCIEHAT, SIEH H
CEEZIAR A EENL RGEINRE ST, FRA A INER Altera $ILTEFIFAE F] DE2-70 F4h
1T MBI A

o SPIR
11.1 £ Quartus I S — 3 L&

Step 1:
HENL AN project, WK 11-2 FiR.

%, Quartus I

File Edit View Project Assignments Processing Tools Window Help

O New... Ctrl+N J

& Open... Ctrl+0
Close Ctrl+F4 =

2] New Project Wizard... |

i# Open Project... Ctrl+J
Convert MAX+PLUS II Project...
Close Project =
Save Ctrl+S
Save As... A
Save Current Report Section As... Time @l ° View Quartus I

Information
Eile Properties...
M Q Documentation
Create / Update 4 (2]
Export... |
Convert Programming Files...
gram 9 ing J, Citical'waming ), Error J, Suppressed i Flag [
Page Setup... =l
Print Preview
- Idl
Print Ctrl+P =
112 Al NELIRE
Step 2:

T 2 Quartus IT 45 “Fr@d TREMST: BN SorHE, 4% Next ksl W& 11-3 fios.
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MNew Project Wizard: Introduction

The Mew Project \Wizard helpz vou create a new project and preliminary project settings. including 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 exizting project and specify additional project-wide settings with
the Settings command [Azsignments menu). You can use the vanous pages of the Settings dialog box
to add functionality ta the project.

[ Don't show me this introduction agaire

B’ 11-3 FEIERS: f@)

Step 3:
Hi N project 124 FK . project ZF55 top module ZFR, 4% Next k&L, Wil 11-4 Fiw.

New Project Wizard: Directory, Name, Top-Level Entity [page 1 of 5] &

hat | york irectony for this project’y
chDE2-FDNhello_ucozi

What iz the name of this project ?

hello_ucosi

Wwhat iz the name of the top-level design entity for thiz project? This name is case senzitive and must
eractly match the ew ir the dezign file.

< hello_ucesi [

g Existing Project Settings .. |

<Back || Wew» Finsh | B |

B 114 A TERRL TEL/Z R SESHERE
Step 4:

C:/DE2-70/hello_ucosii H & MAREN, S H S $OR(Y)4hE:. il 11-5 iR,

g Directory "c:/DE2-70/hello_ucosii" does not exist. Do you want to create it?

B 11-5 AR R B STk
Step S:
X R M SR projects (T FATT H WLV A EATART SCHEJE, BT LL3% Next
gksz, ik 11-6 Fros.

Y
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New Project Wizard: Add Files [page 2 of 5]

Select the design filez you want to include in the project. Click Add All ta add all design files in the
praject directory to the project. Naote: you can always add design files to the project later.

File name: || J

File name |Type |Libr... |Design entrw‘...|HDLver5ion Add Al |

Al

< Il | (2]

Specify the path names of any non-default libraries. Uzer Libraries. ..

<Buk  [\[ Wext> Fuish | i

B 11-6 B ARRESCHXTEHE
Step 6:
£ FPGA B 5. i 11-7 s,

MNew Project Wizard: Family & Device Settings [page 3 of 5]

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

Device fami Show in ‘Available device! list
Earmnily: Cyclone I _/__,ZP Pag_k’é;— FEGA ]::3’

Il [l4

[ I = R b=
Target device Speed grade; |6 b D=
(" Auto device selected by the Fitter [ Show advanced devices
(+ Specific device selected in ‘Avallable devices' list r

Ayailable devices

Marmea— | Core v... | LEs zer [4... | M emnar... | Embed... | PLL |
{EP2C/0FBSECE B EE4TE B22 1152000 300 4 i
< *

|

<Back ([ Next> i) Foish | BuE |

B 11-7 feEfEH K FPGA 284
DE2-70 1 [l ) FPGA /& Cyclone II EP2C70F896C6N, Hi Altera X} FPGA [y 44 At Il
CIEESSIF
R &Y. Cyclone II;
% FBGA;
S 896
HEEL: 6
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RS A FkE: EP2C70F896C6
4 Next 4k5:,

Step 7:
WEFESE — 7 EDA T H. Quartus IT 3 FF5 — 771 EDA T H, 41 ModelSim, #5747 H]
BRI E, HETBHE], 4% Next 4ksk, Wikl 11-8 Fin,

New Project Wizard: EDA Tool Settings [page 4 of 5]

Specify the ather EDA tools - in addition to the Quartuz | software - uzed with the project,

Design Entr/Synthesis

Tool nanme: |§<N0ne>

Ll

-

Simulation

Toal nane: | <Mone:

Ll L

-

Timing &nalysis

Tool nanme: | <Mone:

Ll L

-

<Back || Newt> Finish Bl

Kl 11-8 #8%& EDA LHE
Step 8:
B Jagh /g (Summary) XUEHE. SEEGH 122 Janl L% “Finish” #4850, Wil
11-9 frr,
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New Project Wizard: Summary [page 5 of 5]

Whet you click Finizh, the project will be created with the fallowing settings:

Froject directon:
o /DE2-70 hello_ucoszid

Froject name: hello_ucozi
Top-lervel design entity: hello_ucosi
Mumber af files added: 0

Mumber of uzer ibraries added: 0
Device assignments:

Family name: Cyclone |1

Device: EP2CTOFS36CE
EDA& toals:

Diezign entiy/sunthesis: <MHones

Sirnulation: {Mone:

Timing analyziz: <Mones

Operating conditions:
Core voltage: 1.2¢
Jurction temperature range:  0-85 9

<Back | e

K119 TREEVEEERE
11.2 1 SOPC Builder &37. SOPC &%

NTEYEHE W {6 SOPC Builder 27— 451 Nios I %5,
Step 9:
Hit Quartus 11 7.2/8.0 Ftiii ) SOPC 45, JA 5 SOPC Builder. %K 11-10,

&, Quartus II - C:;/DE2-70/hello_ucosii/hello_ucosii - hello_ucosii

Eile Edit View Project Assignments Processing Tools Window Help

O G hello_ucosii d|
He@LS O > ¥rud ;@@
Project Mavigator -

Entity |
Cyclone I: EP2ZC70F896C6
e hello_ucosii &g

_Hieralch_l,l Files ] i Design Units I

Tasks
Flow: | Compilation

Task & @ View Quartus Il
= P Compile Design Information

G- P Analysis & Synthesis

< ® Documentation
{111}

Type | Message

sages ~ X

Systeml.-{' Pracessing ;\' Extra Infa ;'\Info .:A\ “Warhing P\ Critical ‘W arring ;\' Erar ;\' Suppressed ;\'Flag I.-Ir

For Help, press F1 iy Idle

E|Message: J J |Locati0n: J

K 11-10 f535h SOPC Builder 324
Step 10:

&\ System name, JfIEFE Veriloge ZFH K 11-11. EFE Verilog, 7~ SOPC Builder
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M Verilog AU SR TP A H RS, QRS # #2E VHDL, Ml L%
VHDL.

® Create New System

System Name:|nios_ii| |

Target

) VHDL

B 11-11  #55E SOPC REHI4HK
X B s e AN PR e H A X BEH] Verilog 5% VHDL 5 code, K24 Quartus 1T AR i) 7t
VIR Verilog 5 VHDL & %A, it 2&5 Verilog ) module 7] LA H] VHDL [] entity,
VHDL (1] entity 7] LL# H Verilog ] module, £ 5 #BBENUF 4 15
ZEKE 11-12, R/ LA Device Family 4 Cyclone I, HA7 [ clk_0 24 50.0Mhz,
H 4R Nios 11 /£ DE2-70 7] LUX ] 50.0MHz, {HIX% T-J& CPU FRAR{EHL, IEH 50N, Nios
11 7 DE2-70 AT LLE 100.0MHz, Jir AFRATTHEAE 4T 50 PLL K clk £%5 518 100.0Mhz.

® Altera SOPC Builder - nios_ii.sopc”® (C\DE2-70\hello_ucosii\nios_ii.sopc)
File Edit Module System View Tools Help

System Contents | System Generation

Clock Settings

Name MHz

clk_0 [External  |50.0

1 Attera SOPC Builder Targe
@ Nios Il Processar ‘ evice Family: m&
[+-Bridges and Adapters =
--lrrterface Protocols
--Legacy Components
--Memories and Memory Controllers
--F‘eripherals

+-ALL

+#-USB

---Video and Image Processing

Use Madule Name Description Clock

(] il |[>

| |

4 ] 1l [ >

@l Info: Mo errors or warnings.

Exit q ’ Next [p ] ’ Generate ]
B 11-12  clk_0 BR824 50.0MHz

11.3 [1] SOPC s hn#ifH3F PLL

Step 11:
BN PLL CHIUFER, #EdilAbPEEs 34004 %), 14 Nios I CPU 15 SDRAM JT i 11 i
P55 clk. 7E SOPC Builder & 5t fi ] System Contents #5551 /20N, F AR PLL %
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WX, A SOPC. &K 11-13.

= Altera SOPC Builder - nios_ii.sopc* (CADE2-70\hello_ucosii\nios_ii.sopc)

File Edit Modulz System View Tools Help

System Contents | System Generation

1 Attera SOPC Builder Target Clock Seftings

-~ @ Niog Il Processor Device Family:| Cyclone I ' Mame Source MHz
[+-Bridges and Adapters d

Ik_0 External |50.0
[#-Interface Pratocols - rna ove
[+-Legacy Components
[+-Memories and Memory Controllers
[+-Peripherals

Use Module Name Description Clock
[+-Video and Image Processing
< ] I |[}
'y
| | < ] i [ >

Edit Add... Remave it A& Move Up w Move

@ Info: No errors or warnings.

=

4 Prev [ MNext [» ] ’ Generate ]

B 11-13 % PLL A4
W5, 7F SOPC &S 44 PLL4H. 2FKE 11-14.

Target Clock Settings

Device Family:| Cyclone Il ¥ MName Source MHz Add
clk External 50.0

Use Description Clock Base End

PLL
Avalan Memaory Mapped Slave 000000000 Q0001 f

B 11-14 pll A3 SOPC KA AL E S #
PR 11-14 ] LLE S pll E4HEN T SOPC 414FiEH, SUL[FR, Quartus 1T R
Gios it —A PLL & B R EXGHE. S5 K 11-15.
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® PIL - pll

Parameter

PLL Settings % Interface :‘J

FLL configuration-

The Avalon PLL configuration wizard creates a companent wrapper around an Altzra
AL TPLL megafunction. Use the ALTPLL Mega\Wizard to configure the PLL settings.

When you finish configuring the PLL, the PLL clock output appears in the clock table
on the SOPC Builder System Contents tak.

f\ Launch Aftera's ALTPLL Megaizard ]

ocumentation i

E Info: Selected device family is different from the PLL parameterization. Please reparameterize the
ﬂ Infa: Input clock frequency conflicts with the PLL input freguency settings. Please change the inpl

>

[cancer |« Bact [mext >][Einien]

Kl 11-15 PLL & [ S X4HEE

FEE 11-15 Fros s e 4%~ “Launch Altera's ALTPLL MegaWizard”,
@ ALTPLL % & Pagel

ZH K 11-16 75 HFDAHRHE, 1X2 PLL BEE K 8 MAIRHERIES 1 Ao 52 kA E R,

i “Next” 4k4E,

MegaWizard Plug-In Manager [page 1 of 8]

ALTPLL

altplipll_0

inclkd

o
2 Able to mplement the requested PLL

General

Cyclone Il

Which device speed grade will you be using?

[ Use military temperature range devices orly

Whatis the frequency of the indedkD input?

PLL type

‘which PLL type will you be using?
) Fast PLL

() Enhanced PLL

(& Select the PLL type automatically

Operation made

How will the PLL outputs be generated?

{®) Use the feedback path inside the PLL
) In Normal Mode
2 In Source-Synchronous Compensation Mode
¥ In Zero Delay Buffer Mode

[ Connect the fomimic port (bidirectional)

£ With no compensation

Which output dock will be compensated for?

Currently selected device family:

[ Setup PLL in LVDS mode Data rate:

{ Create an 'fbin' input for an external feedback (External Feedback Mode)

Cyclone 1T -

i Match project/default

U

[ cancel | <Back &l\ﬂext>/u} Finsh_|

ALTPLL ¥ & Page2

A4 th PLL WEXNIEELZ =, Z2F K 11-17. LRE 2B EW T, #2 Next 4L,

B 11-16 PLL &EWMHEEZ —
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Nega¥izard Plug-In NManager [page 2 of 8]

-ﬁ ALTPLL

Documentation

About

Parameter

Settings
General Modes Inputs/Lodk m
Able to implement the requested PLL
altplipll

Optional inputs
Lg
["] Create an 'areset’ input to asynchronously reset the PLL

inclkd ~ I 0

[7] Create an 'pfdena’ input to selectively enable the phase/freq. detector

Lock output
[[] Create locked' output

Advanced PLL parameters
Uzing theze parameters iz recommended for advanced uzers only
[[] Create output file(s) using the 'Advanced' PLL parameters

- Configurations with output dock(s) that use cascade counters are not supported

| Cancel ” < Back ” Mext = H Finish |

B 11-17 PLL xEXHFEZ—

ALTPLL # & Page3
ARG PLL R EXMEHEZ =, ZEHK 11-18. B2 EAIT], 4% Next 4k4k.

NegaWizard Plug—In Nanager [page 3 of 8]

Documentation

Able to implement the requested PLL

Clock switchover

inclk0

| Cancel ” < Back ” Mext = ” Finish |

K 11-18 PLL & EXFHEZ=
ALTPLL ¥ & Page4
X B CO MW E . e N CPU BT 2 100MHz clk, ¥ Clock

0128 BT 4L 208 1T
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multiplication factor %4 2, 71 Actual settings tH¥{ 100.000000Mhz. 5K 11-19.

{fH ALTPLL ;7%E clk 5 &7

N
IS8

FEASIEATAR clk #BAT A=A, #5 ATLPLL A DA

G clk, &7E L7 L Able to implement the requested PLL. % Next k45,

NegaWizard Plug—In Nanager [page 4 of 8]

-”:'l ALTPLL

o]

)

inclkd

» dkecl

altpllpll

HE: AFEEENECO

0 - Core/External Output Clodk
Able to implement the requested PLL

& LUse this dock
Clock Tap Settings

) Enter output dock frequency:

®) Enter output dock parameters:
Clock multiplication factor
‘ Clock division factor

Clock phase shift

Clock duty cycle (%)

Mare Details > >

@E3

Requested settings Actual settings
w 100.000000

oo Bl ] pw |

Per Clock Feasibility Indicatars
0 1 e

| Cancel ” < Back ” Mext > ” Finish |

Bl 11-19 3 Ki4r Co # PLL ¥ & XHiEHE 2 /Y

ALTPLL & PageS

X —IERAE S B C1o 78 PLL W E X IGHEZ 111 & SDRAM T 2 (1) 100MHz clk,
HLAZRAT-65 JEE I B AH A7 W F%  (Clock phase shift). #% Next 4k4:, & & 11-20.

EE: WBAERNBARE deg.

Nega¥Wizard Plug—In Nanager [page 5 of &]

"ﬂ ALTPLL

a0 o

altplipll

inclk0

ol o=

c1 - Core/External Cutput Clock

Able to implement the requested PLL
! Use this dock

Clock Tap Settings

() Enter output dock frequency:

(®) Enter output dock parameters:
Clock multiplication factor

Clock division factor
Clock phase shift 65 [deg | T re500 |
Clock duty cydle (%) XTI =

More Details >

Requested settings Actual settings

e
:
s

Per Clock Feasibility Indicators

‘ Cancel H < Back ‘K uaxt>:“ Einish |

B 11-20 K C1 B4 PLL & EXMIEHELZ T

#0129 BT 4L 208 1T
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ALTPLL & Page6

AERVEW S C2 WE. O&fA TP Co Ml C1, T AFFEHAD clk, C2 AH
T, A% “Next” 4k4:. 2EK 11-21.

Hega¥Wizard Plug—TIn Nanager [page 6 of 81

PLLEEZ /~
HEEE C2

c2 - Core/External Qutput Clock

REEC2H 4, BILAEHE
P

inclkd

P E
SEAE

<FC

<x

<

Per Clock Feasibility Indicators

RERATHA
B &

| Cancel H < Back || Mext = ” Einish |

B 11-21 PLL #EMEEZ N

ALTPLL & Page 7
76 PLL W EAGHEZ 4, SEI0HE2 8 (R RT, 4% “Finish” 56 ZFH K 11-22.

Nega¥Wizard Plug-In NManager [page T of 8] — EDA

ALTPLL

Simulation Libraries

To properly simulate the generated design files, the following simulation model
file(s) are needed

altplipll

File; | Description

altera_mf  Alera megafunction simulation library

Timing and resource estimation

Generates a netlist for timing and resource estimation for this megafunction. If
you are synthesizing your design with a third-party synthesis toal, using a
timing and resource estimation netlist can allow for better design optimization.

Mot all third-party synthesis tools support this feature - chedk with the tool
wvendor for complete support information.

Mote: Netlist generation can be a time-intensive process. The size of the
design and the speed of your system affect the time it takes for netlist
generation to complete.

[] Generate netiist

| Cancel ” < Back ﬂ Next > D Finish |

B 11-22 PLL #EMEEZ L
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ALTPLL #% & Page 8
IX— 8% SOPC Builder 45 Hi T PLL BB S5 (5 B o SEI AT B A 2 B2 4F
ZEK 11-23,
Nega¥izard Plug—In Nanager [page 8 of 8] — Summary

ALTPLL

Documentation

on the files you wish to generate. A gray checkmark indicates a file that is
automatically generated, and a red checkmark indicates an optional file. Click
Finish to generate the selected files. The state of each checkbox is maintained in
subsequent MegaWizard Plug-In Manager sessions.

altplipll

inclkd

C

The MegaWizard Plug-In Manager creates the selected files in the following
directory:

D:\altera'80'quartusy 1% \Mios_basic,

File | Description

[ altplipll. ariation file

[+ altplipll. ppf FinFlanner ports PPF file

O alplipll.ine AHDL Include file

O altplipll.crp WHOL component declaration file
O altpllpll. b Guartus |1 syrbol file

O altpllipll_inst.v Instantiation template file

[ altplipl_bb.~ Werilog HOL black-box file

O altplipll_waveforms. kil

[ altplipll_wave*.jpg

Cancel < Back q Einish D

K 11-23 PLL % EXEHEZ I\
5 “Finish” 52i%. &K 11-24,

' PIL — pll

Documentation

FLL configuration

The Avalon PLL configuration wizard creates a component wrapper around an Altera
ALTPLL megafunction. Use the ALTPLL MegaWizard to configure the PLL settings.

Launch Altera's ALTPLL MegaWizard

|
['fanr_‘el ] [Hext ><“/£inish]
———

B 11-24  #AESEEERN PLL B M S X EHE
I J5 2> I pll_0: pll_0.s1 must be connected to an Avalon-MM master 15 1R15 & . ZF
Kl 11-25. K24 pll_0 24 slave ip, WAZU4EAN115Z master ip 54, /555 %] SOPC AT
master ip(Jt R G AE Nios I CPU) &, B AT k.
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= Altera SOPC Builder - nios_ii.sopc* (C\DE2-70\hello_ucosii\nios_ii.sopc)
Filz Edit Module System View Tools Help

System Contets | System Generation

Clock Settings
-g Altera SOPC Builder Target 2}
@ MNios Il Processor Device Family: Cyclone |l - Mame Source MH=z
Bridges and Adapters |
; " clk_0 External 50.0

Interface Protocol Patavs
Leeg;::in:npz:;;s pll0 c0 |pll_0.c0 1000 Fmave
n_o0_e1 I_0.c1 100.0
Memaries and Memory Controller pio_e ph_f.c
Peripherals

[ Remove |[ Eat. | A WMove Up ¥ love

Errar: pli_0: pli_0.81 must be connected to an Avalon-Mi master

=

’ Exit ] [ Help ] 4 Frev ’ Next | ] [ Generate ]

A 11-25 HBL pll_0: pll_0.s1 DA% Z] Avalon-MM master 327~

Step 12:
B clk #FR. ZFE 11-26,
W clk B R AR
clk_0 Bk clk_50.
pll_ 0 c0 /% cpu_clke
pll 0 cl )% sdram_clk.
pll_0 Uik pllo

11.4 1] SOPC ¥ NIOS 11 CPU

Step 13 :
BN Nios I CPU.  #44 i [ 44 B

' Altera SOPC Builder - nios_ii.sopc* (C\DE2-70\hello_ucosii\nios_ii.sopc)
File Edit Module System View Tools Miosll Help

System Conterts | System Generation

Clock Setti
1 Attera SOPC Buider Target AT
Nios Il Processor Device Family:| Cyclone I ' MName Source MHz
[#-Bridges and Adapters . clle_50 Extermal 50.0 a
[#-Interface Protocols . cou clk Led 1000 R
-Legacy Components ER! s:ra_m el p||.c1 100.0
[#-Memories and Memary Contr, - L
[#-Peripherals \
B-FLL Use Con Module Name Description Clock Base
[+-USB
[#-Video and Image Processing [P
Avalon Memory Mapped Slave  [elk_50 10:00000000
‘Mios Il Processor
A10... |Avalon Memaory Mapped Master |cpu_clk
< 1l | [* data_mas...|Avalon Memory Mapped Master o
3, I:I jtag_debu...|Avalon Memory Mapped Slave 0::00001000
< ] il | [ >
Edit [ Remove ] [ Eclit... ] [ 4 Maove Up v Do

= To De: cpu: M en specified for this CPU. Please parameterize the

o: ¢pu: Mo exception vector has been specified for this CPU. Please parameterize the CPU to resolve this issue
ing, epu: Reset vector and Exception vector cannot be set until memory devices are connected to the Mios I proc

4 Prev ’ Next | ] ’ Generate ]
&l 11-26 7£ SOPC FTE¥s N CPU

0132 U1 4L 208 T
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FR 4k FH 7 75 BLIE$E Nios T Core:

1.Nios Il/e (economic): ] LE &/, Ihfe/b, HEHEE.

2.Nios II/s (standard): %5 LE “Fffif, HA Nios II CPU — & IhfE .

3.Nios I/f (full): ] LE 5%, Difietii®, #mk.

A Nios 1U/f.

Reset Vector 5 Exception Vector B I ATE &, BRI RKAFERS ip 2 b, B Hx
JE o HABBEFZ A MEEI W], 4% Finish 58

4 cpu_ 0 % cpu. ZFEK 11-26.

[ Nios II CPU (I, 1M Nios II CPU st /2 #5 f) master ip, SOPC [5h4&4%
cpu(master)5 pli(slave)#Hi%, [AIL pll 0: pll_0.s1 must be connected to an Avalon-MM master
ARG BAILT o Bt warning A2 W2 2 ) reset vector 15 exception vector, i FF BEIE o

Step 14:
£ SOPC HLiE i On-Chip Memory. Z% & 11-27.

FPGA /b iE ] M4AK fifitiss, & DE2-70 T3 A7 il gs b e b, (HJE R i/ MY
HFhtss o

® Altera SOPC Builder - nios_ii.sopc* (C\DE2-70\hello_ucosii\nios_ii.sopc)
File Edit Module System Wiew Tools Niosll Help

System Corterts | System Generation

#1 Altera SOPC Buider -~ Target s BETES
- @ Nios |l Processor Device Family:| Cyclone I w N... | 5.. | M..
; dges and Adapters clk Exte. [50.0
[#l-Interface Protocols . u_ " cll 1(];] 0
[#-Legacy Components s‘:irm pll-c1 1UU-CI
I Tlemories and Memory Controllers - Pl .
..
&-Flash Module Name  Description Clock
<=-On-Chip >
f @ Avalon-5T Dual Clock FIFO = el [
5 Avalon-ST Mutti-Channel Sharec s1 Avalon Memory Mapped Slave  |clk_50
5 Avalon-ST Round Robin Schedul [EIRER S N e
5 Avalon-5T Single Clock FIFO instructio... [Avalon Memary Mapped Master [cpu_clk
5 ~CFiip FIFO Memory data_mas...|Avalon Memory Mapped Master
e k]n-Chip Memoary (RAM aor ROM) jtag_debu... Avalon Memory Mapped Slave
- SDRAM ]
<] 1l B

< 1l B

Mew ... [ Remove H Ediit.. l [ A Move Up ] v

1 ’ Next | l ’ Generate ]

& 11-27 %0 _Lf7f#E#F On-chip Memory

W€ 30 KBytes [1] On-chip Memory .

Total memory size 5 e FH Y M4K /A1 28 20 A ¢ . AN FPGA U5 0 EHA
[l [¥) Nios Il CPU

Core. 1 | Megafunction(#ll fcfifo)#B4s 5 M On-chip Memory [ size.

4 onchip_memory2 0 I} onchip_mem.

HPL 2 4> cannot be at 0x1000 (A IRAE EIEIEH K, K24 SOPC Builder #1204
onchip mem FJEHE 0x1000 HAGE, EHTA ip #IIN G, BJaa—REH XA slave ip
ek,

4% Nios IT IIFEFAR /N, s HAt: 58 4 HU4E On-chip Memory, i AN7 SSRAM. SDRAM
&Y, Flash S5 HADA7fifi#5 . 1T On-chip Memory BB fe b, tHrT LUK AR AR &L BRIk

Y

#0133 5 4L 208 1T
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1E On-Memory MR EEHGE R, 8K Exception vector $7 %€ T~ On-chip Memory, JIIfR interrupt
OB

11.5 [ SOPC HIN=Z#F SSRAM

Step 15:

7F SOPC ¥4 L1, A SSRAM [ Tristate Bridge. X4 SSRAM 5 Flash f] databus
JE=A (tristate), FTLL Nios II CPU 5 SSRAM. Flash A% i) 75 2% i Tristate Bridge. ##
EASEE) P

A EWITT, % Finish 52/%. #F tri_state_bridge 0 U/ tristate_bridge ssram.

HUEL T tristate bridge ssram: tristate bridge ssram.tristate master must connected to
Avalon-MM Tristate slave [{J 215 5, A4 tristate_bridge ssram ] master interface 7555
slave ip #i%, F—Jin_I- SSRAM controller f&, &l AT LAfEH L in) 2,
Step 16:

I SSRAM. HAZERE(HRI AT, 4% Finish SE .

F4 ssram_0 25U ssram. S5 K] 11-28.

" Altera SOPC Builder - nios_ii.sopc* (C\DE2-70\hello_ucosii\nios_ii.sopc)
File Edit Modulz System View Tools Miosll Help

System Conterts | System Generation

T Clock Setti
1] Attera SOPC Buider » Target i
i@ Mios llProcessor Device Family:| Cyclone I ~ N | 5. [ M.
[=-Bridges and Adapters clk . Ext... [50.0
Memary Mapped = " h
Avalon MM DDR Memary Half Rai :‘:r' p::.::l 133'3
Avalon-MM Clock Crossing Bridg - [Pk .
Avalon-MM Pipeling Bridge
LR L T ST Use Connec.. Module Name Description
JTAG to Avalon Master Bridge
SPI Slave to Avalon Master Bridg B pII1 :LLI " " ad
: ] —> s valon Memory Mapped S
[#-Streaming
-Irterface Protacols E cpu Mios Il Processor
[#-Legacy Components — instruction_master Avalon Memary Mapped
[#-Memories and Memory Controllers data_master Avalon Memary Mapped
[#-Peripherals ftag_debug_module Avalon Memary Mapped £
H-PLL Bl onchip_mem On-Chip Memory (RAM or
®-USB " r— st |Avalon Memory Mapped S
s et et e et I B tristate_bridge_ssram ;T:@MM Tristate Bridge
< > — avalen—sh valon Memary Mapped 5
1 | | w— tristate_master Avalon Memory Mapped T|
& — - "
< >
Add... [ Remove ] [ Ecit... ] [ A Move Up ] v

9 Error: cpu.instruction_master: onchip_mem.s1 cannot be at 0x1000 (0x0 or 0x3000 would be OK)
9 Error: cpu.data_master: onchip_mem.s1 00 would be OK
rror: tristate_bridge_ssram: tristate_bridge_ssram.tristate_master must be connected to an Avalon-MM Tristate

= To Dex cpu: Mo reset vector has been specified for this CPU. Please parameterize the CPU to resolve this issus

= To Do cpu: Mo exception vector has been specified for this CPU. Please parameterize the CPU to resolve this issue

Coo ] [eme]

& 11-28 [ SOPC #RIN=AHF
# ssram 5 tristate_bridge ssram Afi%, IXALREA] f# 4 tristate_bridge ssram:
tristate_bridge ssram.tristate_master must connected to Avalon-MM Tristate slave {1215

o
SSRAM S DE2-70 L3 4K On-chip Memory {774t 4%, H. 2558 M DE2 ] 512KB
WL E| 2MB, SEFIME ORI, O 2 4003 A I 4E SSRAM T

11.6 7] SOPC %0 Flash

134 U1 HE 208 T
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Step 17:
7E SOPC #:E S, N Flash [1] Tristate Bridge. @17 Step 15 JIIA—> Tristate Bridge,
FEKG 22 FROC A tristate_bridge flash. $AFE S [ K44 1

Step 18:
7t SOPC #AEF41, M Flash. ZF K 11-29,

'8 Altera SOPC Builder - nios_ii.sopc* (C\DE2-70\hello_ucosii\nios_ii.sopc)

File Edit Module System View Tools Miosll Help
System Conterts | System Generation
1 Atera SOPC Builder Target UEEENES
® Hios Il Processor Device Family:| Cyclone I v| | Name  Source wHz
=I-Brid ol Al -
e e M:p:s cl 50 [External[s0.0 | —
ream‘i'ng PR cpu_clk |pll.c0  [100.0 Fmeve
d .. |pll.c1 100.0
[#-Interface Protocols sdram... jpl.e
[#-Legacy Components
[—:I--M:emories and Memary Controllers Uge  Connections  Module Name Description
B ph PLL
CompactFlash Interface (T — =1 Avalon Memory Mapped Slave
B = antrolle E cpu Nios Il Processor
Tash Memory (CFT) — instruction_master Avalon Memaory Mapped Master
e —— —_— data_master Avalon Memaory Mapped Master
ftag_debug_module Avalon Memory Mapped Slave
E onchip_mem On-Chip Memary (RAM or ROM)
- Peripherals =1 Avalon Memory Mapped Slave
H-PLL [ tristate_bridge_ssram ||Avalon-MM Tristate Bridge
H-USB avalon_slave Avalon Memory Mapped Slave
[#-Video and Imags Processing tristate_master Avalon Memory Mapped Trista..
[ ssram Cypress CY7C1380C SSRAM
Avalon Memory Mapped Trista..
<] trisate_bridge_flash Avalon-MM Tristate Bridge
—t—————— avalon_slave Avalon Memory Mapped Slave
< ] fm [ > H—t tristate_master Avalon Memaory Mapped Trista..
&
| | 3 I | >
Ediit [ Remove ] [ Edlit... ] [ A Move Up ] W Move Do
o [eab] [omem]

B 11-29 |7 SOPC AT
7E Attribute iX— 01, ¥ Address Width %4 22, Data Width %4 16, 7F Timing iX— 1T,
4 Wait %8 100. % Finish 52%. &K 11-30.

® Flash Memory (CFI) - cfi_flash_0

lash Memory (CFI
kL3 v

Documentation

Timing

Size

Bddress Width (bits): (22 |v]
oaa Wi (i) [16 (Vi
Create an interface to any industry-standard CFl {Common Flash Interface)-compliant

flash memory device. Select from a list of tested flash memories or provide interface
and timing information for a CFl memory device which does not appear an the list.

|,G) Info: Flash memory capactty: 5.0 MBytes (8333608 bytes). |

’Cancel] < Back ’ue:-:t>“£inish]

K 11-30 ECENAH CF1 &4

#0135 5T 4t 208 1T
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F cfi_flash 0 0k cfi_flash. ¥ cfi_flash 45 tristate_bridge flash AHi%, IXALRE AT fif vk
tristate_bridge flash: tristate bridge flash.tristate master must connected to Avalon-MM
Tristate slave 5 215 & o

Z T ERIE R, JIHE R

I, onchip_mem.s1 (0x1000..0x8fff) overlaps cfi_flash.s1(0x0..0x 7{tftf)

5

2, onchip_mem.s1 (0x1000..0x8ftf) overlaps cfi_flash.s1(0x0..0x7{ftff)

[A ) SOPC Builder 4 cfi_flash #120 ff) 52 1k 0x00000000..0x0071ffff £L45 5 onchip_mem
] 0x00001000..0x000087ff #HF &, 5T H controler #MMAJG, )i s — K FX A
controller &1k,

Flash 4y DE2-70 b-ME—Wr L J5 5 bR A7 GERHFIA il % 45740 Nios TTFE /P Wi e, — i
AT LAAT, R A IAE Flash .

11.7 A SOPC %0 SDRAM

Step 19:
A SDRAM. Z% K 11-31,
#3 Attera SOPC Builder larget T mm——
Mios Il Processor Device Family:| Cyclone Il v MName Source MHz Add
Brid ol Ak L
”:‘e;ni? M:m;rs clk 50  [External [50.0
+---Stream‘irng PR cpu_clk  |pll.cO 100.0
H d Ik |pll.c1 100.0
+-Interface Protocols sdram_clk pll.c
+-Legacy Components
T --M:em[;:r:;:s and Memary Contrallers Use Connections  Module Name Description Clg
]
+-Flash = et =
i---On-Chip —* s1 Avalon Memory Mapped Slave  |cli_
: DRAM E cpu Mios Il Processor
@ DDR SDRAM Controllé —T— instruction_master Avalon Memory Mapped Master |epu
DDR SDRAM High Pet — data_master Avalon Memory Mapped Master
@ DDR2 SDRAM Cortro jtag_debug_module Avalon Memory Mapped Slave
DDR2 SDRAM High P E onchip_mem On-Chip Memary (RAM or ROM)
By =1 Avalon Memory Mapped Slave  |epu
H EDRAM Contraller [ tristate_bridge_ssram |Avalon-MM Tristate Bridge
i---SRAM —— avalon_slave Avalon Memory Mapped Slave  |epul
+-Peripherals tristate_master Avalon Memory Mapped Trista...
i--PLL E ssram Cypress CY7C13380C SSRAM
j—--USEI s1 Avalon Memory Mapped Trista... |epu
H-Video and Image Processing [l trisate_bridge_flash  |Avalon-MM Tristate Bridge
—— avalon_slave Avalon Memory Mapped Slave  |cpu
tristate_master Avalon Memory Mapped Trista...
<] [*] B cfi_flash Flash Memary (CFI)
=1 Avalon Memory Mapped Trista... epu
9 . i
< | >
(reme ) (o2 ] [amew] -
9 Error: epu.instruction_master: onchip_mem.s1 cannat be at 0x1000 (0x0 or 0x5000 would be OK)
@r: onchip_mem.s1 (0x1000.0x8fff) overlaps efi_flash.s1 (0x0. 0x7H()
0 Error: epu.data_master: onchip_mem.s1 cannot be at 0x1000 (0x0 or 0x23000 would he OK)
rror: epu.data_master: onchip_mem.s1 (0x1000..0x8fff) overlaps cfi_flash.s1 (0x0. 0x7ffff)
2 ToDo: cpu: Mo reset vector has been specified for this CPU. Please parameterize the CPU to resolve this issue
= To Do cpu: Mo exception vector has been specified for this CPU. Please parameterize the CPU to resolve this issue
@ Info: efi_flash: Flash memory capacity: 5.0 MBytes (5355603 bytes).
(oo [eab ] [omme]

& 11-31 %350 SDRAM #Hil 3%
7£ Memory Profile 1X— 11, WiE
Presets : Custom
Data width : 32
Chip select : 1
Banks : 4
Row: 13
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VER 55 Memory size 4 64MBytes.

7F Timing 3X— 01, WIE:

Issue one refresh command every: 7.8125 us

Delay after powerup, before initialization : 200 us

4 sdram_0 0% sdram.

—FES L sdram base address M8 1R1E &, a2 R,
Step 20:

I SOPC R4l J)TAG UART. 25K 11-32.

System Contents | System Generation
14l Attera SOPC Builder Target HEEEEngS
- ® Mios Il Processor Dave Fam”y: Mame Saurce MHz
[+/-Bridges and Adapters
[=l-Interface Protocols clle_50 External 0.0
: cpu_clk pll.c0 100.0
sdram_clk |pll.c1 100.0
Use  Connections  Mocule Name Description Clock
= pll PLL
— s1 Avalon Memory Mapped Slave  |clk_50
= cpu Mios Il Processor
—— instruction_master Avalon Memory Mapped Master |cpu_clk
UART (RS-232% — data_master Avalon Memory Mapped Master
[#-Legacy Companents ——— ftag_debug_modulz Avalon Memory Mapped Slave
[-Memories and Memory Cortr E onchip_mem On-Chip Memory (RAM or ROM)
[#-Peripherals — =1 Avalon Memory Mapped Slave  |cpu_clk
H-PLL [ tristate_bridge_ssram |Avalon-MM Tristate Bridge
E-USB —f avalon_slave Avalon Memory Mapped Slave  |cpu_clk
[-Video and Image Processing C tristate_master Avalon Memory Mapped Trista...
E ssram Cypress CY7C1380C SSRAM
s1 Avalon Memory Mapped Trista... jcpu_clk
= trisate_bridge_flash Awvalon-MM Tristate Bridge
avalon_slave Avalon Memory Mapped Slave  |epu_clk
tristate_master Avalon Memory Mapped Trista...
C B efi_flash Flash Memory (CFT)
| ] =1 Avalon Memory Mapped Trista... jcpu_clk
< n > E sdram SDRAM Cortraller
Y I:I —— s1 Avalon Memory Mapped Slave  |epu_clk
: < 11l (2]
[New.. | [ Ada_ | A >

A 11-32 %N JTAG UART
JTAG UART /& PC 5 SOPC #iAT p4i&st—M 520, 2 Nios IT FrifE 0% /A
¥ 4% . U printf( )it JTAG UART, 43t USB Blaster % &% B i 7~ 7 PC ) Nios IT EDS
-1 console, scanf( )iZ&id USB Blaster £2i:f JTAG UART K4 AL 45 SOPC (1] Nios 1.
B BB AT, 4% Finish 56 %, ¥ jtag uart 0 2% jtag uart.

11.8 [\ SOPC %50 UART F Timer

Step 21:
BN UART(RS-232 Serial Port). 2% & 11-33,

50137 T AL 208 T
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1 Altera SOPC Builder Target \I0GK 2emngs
i @ Nios Il Processor Fmime Famil\r: Mame  Sour..  MHz
; ='d:‘e:nzr:: ;::::rs clk_50 |External [50.0
Streaming cpu_clk pll.c0 100.0
erface Protocols sdram... pll.c1 100.0
Ethernet Use Connections  Module Name Description
High Speed
B p PLL
— s1 Avalon Memory Mapped Slave
2 Avalon-ST JTAG Interface B cpu Nios ll Fracessor
Avalon-ST Serial Peripheral —— instruction_master Avalon Memory Mapped Masten
5 JTAG UART — data_master Avalon Memory Mapped Masten
& SE —— jftag_debug_module Avalon Memory Mapped Slave
UART (RS-232 Serial Po E onchip_mem On-Chip Memory (RAM or ROM
[-Legacy Components — s1 Avalon Memory Mapped Slave
[-Memories and Memary Cortrollers B tristate_bridge_ssram |&valon-MM Tristate Bridge
[#-Peripherals 1 avalon_slave Avalon Memory Mapped Slave
-PLL C tristate_master Avalon Memory Mapped Tristat
H-USB E ssram Cypress CY7C1350C SSRAM
[-Video and Image Processing s1 Avalon Memory Mapped Tristat
[ trisate_bridge_flash  |Avalon-MM Tristate Bridge
———— avalon_slave Avalon Memory Mapped Slave

&l 11-33 [ SOPC #51n UART
UART 2 PC 5 SOPC AT ¥ 41 A& K it 53— P 5 20, /2 Nios T1ARHE )5t/ AN
Qi printf( )t ri%E i UART, £80d RS232 #4445 R W=7t PC 1) Nios 11 EDS L[] console,
scanf( )t ] 3% id RS232 438 UART ¥4 AME45 SOPC ) Nios I,
F4 Include CTS/RTS pins and control register bits ]72), HAth3EZ A EEIA], 4% Finish
S ZEK 11-34.

" UART (RS-232 Serial Port) - uart_0
UART "
wweww  (RS-232 Serial Port)

Parameker

rfiguration | »  Simulation

Flow caontrol

include CTS/RTS pins and control register bits

Streaming data (OMA) contral

|:| Include end-of-packet register

B 11-34 X UART & EHEHEH
4 vart 0 28K uart.
Step 22:
A Timer. ZF K 11-35,
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T--Memories and Memary Controllers Use  Connections  Module Name Description
=I-Peripherals
! J:r---Debug and Performance B pll =
o — =1 Avalon Memory Mapped Slave
E cpu Mios || Processor
— instruction_master Avalon Memaory Mapped Masten
— data_master Avalon Memaory Mapped Masten
PO (Parllel 110) jtag_debug_maodule Avalon Memory Mapped Slave
i---Muniprocessor Coordination E onchip_mem On-Chip Memory (RAM or ROM]
H-PLL =1 Avalon Memory Mapped Slave
i--USEI [ tristate_bridge_ssram |Avalon-MM Tristate Bridge
i---\f’ideo and Image Processing avalon_slave Avalon Memory Mapped Slave
C tristate_master Avalon Memory Mapped Tristate
E ssram Cypress CY7C1330C SSRAM
=1 Avalon Memory Mapped Tristate
[ trisate_bridge_flash  |Avalon-MM Tristate Bridge
avalon_slave Avalon Memory Mapped Slave
tristate_master Avalon Memory Mapped Tristate
C B cfi_flash Flash Memory (CFI)
=1 Avalon Memory Mapped Tristate
Bl sdram SDRAM Cortroller
=1 Avalon Memory Mapped Slave
B jtag_uart JTAG UART
— avalon_jtag_slave Avalon Memory Mapped Slave
B uart UART (RS-232 Serial Port)
— =1 Avalon Memory Mapped Slave

Bl 11-35 ¥ fnIE] B 2 o
PEALE N 2 /4 timer, —AMECK system clock, —AMECK timestamp. JUHE nC/OS-11
BAE RS — T timestamp timer, 75 W TGV AT .
A AR, % Finish 58/f. $F timer 0 £ sys clk_timer
FAMIE P8R, I timestamp_timer.

11.9 [] SOPC ¥+ System ID

Step 23:
B System ID. &K 11-36.

+-Memories and Memory Controllers

" periheral Use  Connections  Modulz Name Description
—|-Periphzrals
i---Dek:ug and Performance SR PLL
Avalon-5T Test Pattern Ched — s1 Avalon Memory Mapped Slave
Avalon-ST Test Pattern Gens B cpu Mios Il Processor
=—FErformance Counter-Lnit —— instruction_master Avalon Memory Mapped Master|
— data_master Avalon Memory Mapped Master
Spiay B E— jtag_debug_module Avalon Memory Mapped Slave
+ FPGA Peripherals B onchip_mem On-Chip Memory (RAM or ROM)
+ Microcortrolier Peripherals B st Avalon Memory Mapped Slave
i---Muniprocessor Coordination [ tristate_bridge_ssram Avalon-MM Tristate Bridge
H-PLL I E— avalon_slave Avalon Memory Mapped Slave
i--USEI tristate_master Avalon Memory Mapped Tristate
+-Video and Image Processing B ssram Cypress CY7C1380C SSRAM
=i Avalon Memory Mapped Tristate

B 11-36  %5/N System ID Peripheral 35 [H
SOPC Builder 21 [f] System ID %4> REUF2 AT, Nios I EDS A LAER); 1F 4%
MRk T 5* ptf ARG *.sof
Aok E RN, % Finish 56 /8.
4 sysid_0 MUK sysido
=

—EEIEZFRYEL sysid, EA Nios |1 EDS JG{EM sysid T, BTMNSr-4s

-

11.10 [ SOPC HINF4F LCD
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Step 24:
MM Character LCD., Z& & 11-37.

T--Memories and Memory Controllers Use Connections  Module Name Description
—|-Peripherals
! ;---Debug and Performance B pll PLL
i---DispIa — s1 Avalon Memory Mapped Slave
B epu Nios | Processaor
© Pixel Converter (BGRO --= Bt — instruction_master Avalon Memary Mapped Master
: ® Video Sync Generator — data_master Avalon Memory Mapped Master
S FPGA Peripherals —— ftag_debug_macdule Avalon Memary Mapped Slave
-:----Microcorrtroller Peripherals E onchip_mem On-Chip Memory (RAM or ROM]
+-Multiprocessor Coordination I & PRI LSy | SRR 7 U
jr--PLL [ tristate_bridge_ssram |Avalon-MM Tristate Bridge
i--USEI — avalon_slave Avalon Memory Mapped Slave
+-Video and Image Processing [: tristate_master Avalon Memaory Mapped Tristats
E ssram Cypress CY7C1380C S5RAM
=1 Avalon Memory Mapped Tristat:

K 11-37 %S Character LCD H¥4EE
i DE2-70 L) 16 x 2 7708 LCD, w1k Nios 1T [ br#ES 5 £ . W1 printf( )thn]
1L Character LCD 7 H#3 75 (E LCD L. #5284 MWIAT, 4% Finish 58
i led 0 B0 led.
Step 25:
I LED PIO. Z%& & 11-38.

4-Memories and Memory Controllers Use Connections  Module Name Description
—I-Peripherals
! ;---Debug and Performance = pi FLL
i---DispIay — s1 Avalon Memory Mapped Slave
. FPGA Peripherals E cpu Mios Il Processor
“ Microcontroller Peripherals —— instruction_master Avalon Memory Mapped Master
— data_master Avalon Memory Mapped Masten
. —— jftag_debug_module Avalon Memery Mapped Slave
+-Muttiproce conrdination El onchip_mem On-Chip Memory (RAM or ROM)
H-PLL I — sl Avalon Memory Mapped Slave
i--USEI B tristate_bridge_ssram [Avalon-MM Tristate Bridge
i---\f’ideo and Image Processing —1 avalon_slave Avalon Memory Mapped Slave
[: tristate_master Avalon Memory Mapped Tristats
E ssram Cypress CY7C1380C SSRAM
s1 Avalon Memaory Mapped Tristats

&l 11-38  ¥%§00 PIO HI#RAEm
SEFr EAEAFIK NIOS SOPC HLTH—ILZEiN I 4 A~ PIO 4. "EAT14r A& 4 (4 LEDR
KA 18 4, 240 LEDG KOG 9 4, KEY #Phda4 4 AN SW IFK 18 4. eI g T
AT 10 B0 BfAb . ZFE K 11-39.
ARSI 2 AN RG4S LED PIO, —AN4 LEDG, —/MiCh LEDR.
ZHEKE 11-39.
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F£T NIOS 11 ) pC/OS-11 3L%;

IEiIe Edit Module System \iew Tools HNiosll Help

System Contents | System Generation
- Clock Sett
1]l Atera SOPC Builder Target R
@ Mios Il Processor Device Family:| Cyclone I v Narme Source MHz
+-Bridges and Adapters J— [ — [
E--Fgripherals
Dehug and Performance Use Connections  Module Name Description
Display
FPGA Peripherals = pl P
Microcontraller Peripher —> sl ﬁ.\ralon Memaory Mapped Slave cll
Interval Timer S| cpu . Mios Il Processor
PIO (Parallel I10) — instruction_master Avalon Memory Mapped Master cf
[#-Multiprocessor Coording — .data_rnaster Avalon Memory Mapped Master
H-PLL ftag_debug_modulz Avalon Memory Mapped Slave
H-USB E onchip_mem On-Chip Memaory (RAM or ROM)
[#-Video and Image Processing _S1 a il Memor.y Mappe.d e °F
& tristate_bridge _ssram |Avalon-MM Tristate Bricdge
R | 5 avalon_slave Avalon Memory Mapped Slave _ cF
B timestamp_timer Interval Timer
— s1 Avalon Memory Mapped Slave CF
B sysid System ID Peripheral
— control_slave Avalon Memory Mapped Slave cf
B Icd Character LCD
— control_slave Avalon Memory Mapped Slave Ccp
=] pio_ledg PIO (Parallel 110)
— s1 Avalon Memory Mapped Slave (=
PID (Parallel 10)
—_— Avalon Memory Mapped Slave cf
PIC (Parallel 110)
- J— —> =1 Avalon Memory Mapped Slave [
b W ? B pio_sw ) PIO (Parallel 110)
Ead
ired in test bench. Undefined values will be read from PIC inputs during simdiation. - |
" Warning: pio_sw: PIO ing iredHtest- hensh-Undefined-values-witHmeread from PIO inputs during simulation. ™

Co e

’ Generate ]

LEDG

[X 4 LEDG[8:01 AU T4, FrLl width ¥4 9, Hi%#+# Output ports only,

A 11-39

SE/. K pio 0 Uk pio_ledg. ZF Kl 11-40.

LEDR

Directian

O Bidirectional (tristate) ports
() Input parts only

() Both input and output ports

(%) Output ports only

Output Port Reset Value

Simulation

SEAMUAFTRMARE (P10) FhE

& 11-40 LEDG HIEEAEE

}% Finish

L [F 44 i1 LEDG PIO 95 X—FE, MBI LEDR PIO. [X25 LEDR[17:0]1HAXH T-#it,
FrLA width %4 18, HI%EFF Output ports only, 4% Finish 5¢ 8. ¥ %K pio 0 2 pio_ledr.

ZEE 11-41,
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Input Options Simulation

idth

"Directiou ‘

{#) Output ports only

r Output Port Reset Value

Reset Value:
| |

’Cancel] < Back ’ﬂext>”£inish]

B 11-41 EH 10 OHSHRE

Step 26:
1] SOPC MIA Input PIO. &K 11-42.

18 Fad LEDS [Lllllllllllllll

< Rilaal o mm

T2t EORAMNE  EdTz Owcillaior  Zhibyis SERAM 4 Push £amon Switches

K 11-42 KEY 7¢ DE2-70 {7 &
HEARE N 2 /> Input PIO, —A4~ A KEY, —4~ 4 SW.
KEY
W) Step 25 —#f, 1E+¢ PIO(Parallel I/O).
K24 KEY[3:0) HAVH T4, Bl width %24 4, HIEFE Input ports only, #% Finish
M. S K 11-43.

Width

rDirection

N EERATFEA

() Beth input and output ports

() Output ports only

B 11-43 R4 EI A SEANG N I R R E
# pio_0 MUk pio_key.
SW
K28 SW17:0) HAXH T4, Jrbh width %24 18, H.IEFE Input ports only, #% Finish
5E. F pio 0 X pio_sw. SEK 11-44,

o142 BT 4L 208 1T
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‘, Input Options ‘_. Simulation

Width
Width (1-32 bits) :

Direction

{:} Bidirectional (tristate) ports

FRSWIT0 R B T A
() Both input and output ports

(") Output ports only

B 11-44 JF5% SW R B IRE

Step 27:
H T € Base Address. 2 F K 11-45,

Z IR Z error 5 warning # /& K 4 #2& [F 4 controller 1] base address &, HEIC4
¥ BT 120 controller Ji#] SOPC

Builder, 7] LLil SOPC Builder FE#T1% E base address.

™ Altera SOPC Builder - nios_ii.sopc* (C\DE2-70\hello_ucosii\nios_ii.sopc)
File Edit Module System View Tools HNiosll Help

System Conterts | & Auto-Assign Base Addresses

Auto-Assign IRGs

1] Attera SOPC BI  jnsert Avalon-ST Adapters Clock Setings
i~ @ Nios |l Processur Device Family:| Cyclone | w Mame Source WHz Add
{#l-Bridges and Adapters clk_50 External  [50.0
--{rrterface Protocols cpu_ etk piL.co 1000
B-Legacy Componerts sdram_clk  |pll.c1 1000
[#-Memories and Memory Cort -
-Peripherals

K 11-45 EFFAhRENFERNE
WG BHANT . ZFE 11-46.

I~ Ll
Add... Remaove Ediit.. s Move Up v
l | e ] | J

et vector has been specified for this CPU. Please parameterize the CPU to rescive this-ssues ||
="Ta Do cpu: Mo exception vector has been specified for this CPU. Please parameterize the CPU to resolve this issue

Warning: pio_key PIO inputs are not hardwired in test bench. Undefined values will be read from PIO inputs during simdlation.
- Warning: pio_sw: PO inp are i i zad from PO inputs during simulation. ™

[ Exit ] [ Help ] 4 [ Mewt [» ] [ Generate l

B 11-46 B3R EAFHIEZ FHIRERIFR

Step 28:

1% 3 Nios II CPU [#] Reset Vector 5 Exception Vector

£ Step 13 %€ Nios I CPU B, R4 IR A7 4 AT A7 figds, FrLL ik s ee
Reset Vector 5 Exception Vector, ILEF R IE -

fAj B HL 1, reset vector Bt ™ R4 reset ), CPU 2Bk reset vector IT$5 32 [N HEHR
1T, JITLA reset vector JITH5 7€ A7l s L 2R AEFE R MEA7 il 45, 7 DE2-70 X AT flash.

1M exception vector M| J& 24 % /= hardware interrupt 5¥ software exception i, CPU 25k 3
exception vector FTRE A HERAT, N T HARE, 1K exception vector Fi 1) 3 J&
PRI AFAiG A, 5 2 on-chip memory 5% SSRAM.

5 J5 4% Finish 5K

P

143 G 4L 208 1T

~
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R SEUIT A SOPC WE, R 7 HAT 3 455, Wi 2 /> warning 24282 pio_key
5 pio_sw FF % input testbench, X AJ DL 2 o

11.11 A NIOS SOPC

Step 29:

A PB4 SOPC

%~ SOPC XJUFHE) Generate $44, 1Ex0™ nios_iiptf, IXFFE— =42, 4K
CPU 125 E 1M E. % Save ¥ nios_ii.sopc £7 XM, XA L# & SOPC Builder
I) controller 5 ¥ & 1{H

SEKE 1147,

Save changes?

?) Save changes to nios_ii.sopc?

Save i)lDon'tSave” Cancel l

& 11-47 SOPC e {8 M f745 S 1
2) 1 4r¥J5, SOPC Builder generate 13, &K 11-48.

System Contents

Options

System module logic will be created in Verilog.

|:| Simulation. Create project simulator files.

Nios I| Tools

Mios Il IDE

[ Y e —— e | Tp—  Top— p pp———
E

System HDL Madel : C:/DE2- |
ysiem Generation Script © C:/DE2-TOMelo_ucosiinios_i_generation_scrip
£2008.12.02 01:19:46 (*) SUCCESS: SYSTEM GENERATION COMPLETED.

@ Infa: System generafion Wasso =
< >

K 11-48 SOPC Builder generate 1] 87~ H| [

SOPC Builder Generate &= %4 2 £F 51/ .

1.77% nios_ii.ptf 301

XA AR KR Nios ITEDS ok System Library 4%, Nios IT %5 pnC/OS-II
A HeA A7 I SOPC.

2. 75 RS R R4S (controller) HY Verilog SCAF:

T SOPC %1 FPGA £, &t )5 2470 i1 Quartus 11 7= /E* sof U {4E%] FPGA 1N, SOPC
Builder 2774 controller [f] Verilog code fit Quartus IT 4% . /57 LU I project AR H %%
THRZ*v, Xiit SOPC Builder FT=E (1.

T JZ A Top Module

SOPC Builder A4 T %Ff controller ¥] module i, %A —MHZBER (top
module) #1225 DE2-70 K] 1/O port #Hi%.

o144 BT 4L 208 1T
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11.12 ELTERER (Top Module)

Step 30:

FENLTZEAEL (Top Module)

7£ C:\DE2-70\hello_ucosii\## /. hardware H %

T#k:  http://www.blogjava.net/Files/oomusou/Labl_files.zip

A hello_ucosii.v 22— AR 5EK ] top module, ¥ hello_ucosii.v 55 Reset Delay.v ji
7E C:\DE2-70\hello_ucosii\F 3%

A 4T AAEER, A REERTUZBIR (top module).

256 17

.sdram_clk( ), // SDRAM Clock // To do!! SDRAM Clock output

Uk

.sdram_clk(sdram_clk), // SDRAM Clock

# pll P72 [¥) SDRAM clk 3% Hi Ak .

217 47

// To do!! assign sdram clk to o0 DRAMO_CLK

Uk

assign oDRAMO CLK  =sdram clk; // SDRAMO Clock

229 17

// To do!! assign sdram clk to o DRAM1 CLK

Uk

assign oDRAMI1 CLK  =sdram clk; //SDRAMI Clock

4 DE2-70 5 2 /i SDRAM, JiT LA assign PHIX clko

277 47

.zs_dq_to_and from the sdram(), // SDRAM Data bus 32 Bits

// To do!! SDRAM Data bus output

U

.zs_dq_to_and from the sdram(DRAM _DQ), // SDRAM Data bus 32 Bits

XI5 DRAM_DQ /2 inout 8, AREAH wire 154, ZEEH#LIES inout port.

H{A] 4138 SOPC System £ MFLE port Wg?

FT7F nios_ii.v, XAt H SOPC Builder T~ 1] Verilog code, % “module nios_ii (7,
A LL#F] SOPC System ) module 7€ X, top module #ft & AR 41X HLF 2 X, #%EF| DE2-70 [
I/O port.

1113 BRETA AR TIN =TS

Step 31:

FEP A AAE 5 VI e o =55 . 24047 Reserved all unused pins As input
tri-stated.

MEFZHH) Assignment -> Device #EA . W1 11-49 s,

145 BT 4L 208 1T
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&, Quartus II - C:;/DE2-70/hello_ucosii/hello_ucosii - hello_ucosii

Eile Edit View Project Assignments Processing Tools Window Help

0w @ Dy

RSO by MEIS . .

Project Navigator % Timing Analysis Settings...

Entity % EDA Tool Settings...

Cyclone I EP2C70FB96C6 | & Settings... Ctrl+Shift+E

204 Rl i . .

-1 hello_ucosi Jg Classic Timing Analyzer Wizard... m
_(] | - IN=AY

&l 11-49 Device... 53R H KIfL &
& H¢ Device X1 AE L IHI /Y Device and Pin Options.... F+§]JF Unused Pins i£Ti+<. &
Kl 11-50. 1% & Unused Pins : Reserve all unused pins: As input tri-stated.

Device and Pin Options

Voltage | Pin Placement |
Capacitive Loading ] Board Trace M
(Feneral ] Confignration ] Frogramming Filéz

Exror Dietsction CRC |
110 Timing |
[ Tmal-Purposs Pins |

Specify device-wide options for reserving all unuged pins on the device. To reserve
individual dual-ouroose confiouration ping. oo to the Dual-Puroose Pins tab. To
rezerve other ping individually, uze the Assignment Editor.

Reszerve all unu i |-"-"tS iriput tri-stated D

Description:

Reserves all unuzed pine on the target device in one of 5 states: asz inputs that are
tr-ztated, az outputs that dive ground. as outputs that dive an unspecified zignal,
az input ti-stated with bug-hold, or az input ti-stated with weak pullup.

Q ﬁ&ﬁ) |

B 11-50 KRBT RAEH IS BB A =FmA 513

XA R EA, A7)0 Nios I1GEHAT, 2 MBLLC N QnlEl 11-51 ARG R, #1537
B B A LB

Y

#5146 HT 4L 208 1T
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F£T NIOS 11 ) pC/OS-11 3L%;

I Nios I C/C++ - hello_world.c - Nios ITIDE

Eile Edit Refactor Navigate Search Run Project Tools

Window Help

Ci-He & @ - &8-d-&- %-0- Q- & |BNiosTC..| ”
@y @ e
| AL Pl “hello world.c X =

& 7

o
1= altera.componet
5% hello_world_0

1#include <stdio.h>

3[int main()

--[£ hello_world.c

- application.st

El readme.itxt

=-1=% hello_world_0_sy
+o Archives
=2 Includes

= Debug

El readme.txt

= system.stf

from Nios I

Uszing cable "USB-Blaster [USB-0]"
Pausing target processor: not responding.
Resetting and trying again: FAILED

eaving target processor paused

]
s

Writable

Smar

, device 1, instance

B 11-51  RAEHFIHIBA $ 3  =FMmA 5 WK R —

11.14 5[4 AC

Step 32:
Import Pin Assignment
"4 http://www.blogjava.net/Files/oomusou/Labl_files.zip -

&, Quartus II - C:/DE2-70/hello_ucosii/hello_ucosii - hello_ucosii - [Assignment Ed....

i |

@ File Edit View Project Assignments Processing Tools Window Help -
% Device... g
Dl @ & & % Pins
i ) B i - .
HeBEE ;6’ Timing Analysts Settings...
Project Navigator  EDA Tool Settings...
Entity [Log - & Settings... Ctrl+Shift+E
5y Cycl I: EP2C70F896CH6 e . . Category: = Options
yeone Classic Timing Analyzer Wizard...
e &b hello_ucosii S 471 TrziEr o -
_- : _ S— Assignment Editor  Ctrl+Shift ﬁ::f,[a'zeﬁ;:,
yHierarchy | B Files | o Design Units | €2 Pin Planner Ctrl+Shift+N ;rnedag:-;%;;giﬁng,
Tasks Remove Assignments... individual . |
Flow: |Compilation Demote Assignments SRS idl
Task & % Back-Annotate Assignments... Edit: X[ ]
- = W Compile Desigr Import Assignments... jl
£ Export Assignments... =
Type | Message Assignment (Time) Groups... [~]
EN Warning: Cloc iorted for the curiy|
3 & Timing Closure Eloorplan &
%‘ System (2 }\Pmcessmg (444) /{ Eati S LOgICLDCk Reglons WindowAlt+L Error Suppressed [;
g |Message. 0 of 2474 J J @ Design Partitions Window Alt+D
Edits assignments for the current focus entity bl Ide

B 11-52 5114 Ao dmiE 2Rk T

147 W

3t 208 1T
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HH ) DE2_70 pin_assignments.csv #2355 7> #F B txt SCfF, ds% T DE2-70 ATy
/O [ 3E # 5] W . 4T Assignments -> Import Assignments... 3¢ B % Il . # A
DE2 70 pin_assignments.csv, % OK 4k%4E. #F Pin Assignment 4528 . XANAF T EHAT
Assignments -> Assignment Editor ¢ ¥.05 . W1 11-52 Fix.

B S 5 B g RN 11-53 7R, #iK7s Pin Assignment BEE L)«

€ Quartus II - C:/DE2-70/hello_ucosii/hello_ucosii - hello_ucosii - [Assignment Edi... = O X

File Edit View Tools Window
S
@ A +  Category: |AJI ﬂ | ﬁ All @ Timing | #* Logic Options |
= Bl The Assignment Editor is the interface for creating, editing, and wiewing individual assignments, induding pin
&7
_. | | assignments, in the Quartus II software. To create project-wide assignments, use the Settings dialog box
on 3, | | (Assignments menu). Select the category in which you want to create, edit, or view assignments in the Category
% Bar. The default category, All, displays all assignments created for the target device family; the individual
@ | |assignment categories display only the assignments that are legal for the target device. Use the Node Filter Bar to
o | |display and edit assignments for specific nodes and entities. Refer to the Quartus II online Help for more detailed
= | linformation on assignments and the Assignment Editor,
]
A E Edit: el |
1z
H€ Value Enabled )
T Location PIN_D27 Yes
Location PIN_E15 es
o
g Location PIN_AD15 feg
2 Location PIN_D16 Yes
i Location PIN_R28 ves %
; Location PIN_R3 Yes |
i EiAUD_ADCDAT Location PIN_E19 fes
oS < AUD_ADCLRCK Location PIN_F19 fes
< AUD_BCLK Location PIN_E17 Ye;/
¥ oALD_DACDAT Location PIN_F18 fes
<O AUB.DACLRCK Location PIN_G18 Yes
; PIN D17 Yes =
p—— - =
For Help, press F1

Kl 11-53 ¥ DE2-70 f.CSV 4 H15 | Be SCSCHHEA 2 s B ) T
HE: INMTBE—TEM, MEEE SOPC EMERZEM, FM Nios |1 TEHIT,
MAMSHILITINE 11-54 L HMEIRER, VIFEEEZBXNTE!!

rld.c - Nios ITIDE
File Edit Refactor Navigate Search Run Project Tools Window Help
C-EHe b g-&-d-- %-0-q- =B Nios I C... | ”
= I AR R R C R
| QNG w i B “hello_world.c X
SEMIl 1#include <stdio.h>

& altera.componel
=% hello_world_0
-9 Binaries 3int main()
(2 Includes
= Debug
hello_world.c
-2 application.st
-2 readme.bxt

=

=0

F B

from Nios I

]

o
0

hello_world_0_sy
--¢» Archives

2 Includes
= Debug
-[E readme.txt
-2 system.stf

FH -

(< m | (2]
Problems Properties Debug E Console i2 =
<termi %

Using cable "USB-Blaster [USB-0]", dewice 1, instance- 0x00
Pausing target processor: not responding.

Resetting and trying again: FAILED
eaving target processor paused

> hello_world_0 Nios

[( } 1l [)]
i Writable Smar

B 11-54  5IRIBA E XATREF A AL 5

148 BT 4L 208 1T



%118 LT NIOS I 1) pC/OS-T1 L%

11.15 ¥ nCEO KB4 Use as regular I/0

Step 33:
BEM &S5 (Dual-Purpose Pin) nCEO 24 Use as regular I/O.

EE:

XR—INEEMIRETE. EFHBREP B EIRIE nCE0 (S S18E A Use as regular

/0 [BiE. 8FBF12.2 %,
PRV L RN R

(WM FERHHEN, M Assignments -> Device.. JUH o IXI 235 — MR RN 1

HE, Wizh 12 K] 12-3 iR,
(2 HHH 1) Device and Pin Options. .. 4% 4l .

)FEBH P Setting X TFAHERL, #TFF Dual-Purpose Pins ZETi-~. 1% 12 (W& 12-4 ft

7o

(HTE Dual-Purpose Pins iET~ AW MES: ASDO,nCSO F nCEO. ZFH 2 12 # [

12-5,
(5)¥f nCEO 15 5 M JEHAE N Use as regular /0. SHH 12 F 1K 12-5,

X /& DE2-70 vl L, 7F DE2 sV HAh K Altera ) JT A RFEA T BN i 58 . 47

AKFEBE, Quartus I1AEG PRI 2 LU H R A5 M0 g P8 . 18] 11-55 Ffros

Type | Message
\i,) Info: Selected device EP2CTOF836CE for design "DE2_70_NIOS count binary™
_5 Warning: Implemented PLL "nios_ii:nios_ii0l|pll:the_plllaltpllpll:the plllaltpll:alt

Info: Fitter is performing an Buto Fit compilation, which mey decrease Fitter effor
Info: DEVZLOE migration not selected. If you intend to use device migration later, ¥

Info: S USEY pins 10L0 dedlcared programnt: -+
I'TOr: Can t place pins assigned to pin location Pin AD25 {IOC ¥95_ Y2 NW1)
i ation operations ending: elapsed t]_‘IIEIIl 1] 4

1
6 Errnr Can't fit design in device
A Info: Parallel compilation was enabled but no perallel~operations were performed

< i |
4 Spstem (19] A Processing [582];\'\ Extra Info }'\ Infa [251] }'\ W arhing [32?]}/EriticalWarning }'\ Errar [4] }\ Suppressed

R pin AD253| B % 5] 8%
B 11-55 nCEO ¥ FH & A Use as regular I/O I 0] G774 H4E 7

Step 34:

Quartus IT 241 . KZIFEE 2 2] 10 0B, ¥ CPU MZ e . ] LU 28 HLI5 ak

TR A Z g A . 18] 11-56 45 H T A PR S LA

#, Quartus II - C:/DE2-70/hello_ucosii/hello_ucosii - hello_ucosii
File Edit View Project Assignments Processing Tools Window Help

-3 ﬁ ‘helln_ucnswi j
Xs@w@ | 1(r ) 2REE ® 4o
Project Navigator . x
Entity | Logic Cells | Dedicated Logic Re
Cyclone I: EP2C70FB36C6
;‘abc hello_ucosii ;@ 4715 (2) 2731 (0)
m w_| m

_Hierarchy I [E Files I & Desigh Units]

Tasks - x
Flow: |Comp\|ation J A

‘ View Quartus Il
Taskr [ Time GH Information

? B » Compile Design

[_]./ ol e Anahsic & Sunthasic nonia) ‘ Documentation
< 1 >
x Type | )
& Warning: Clock latency analysis for PLL offsets is supported for the r:urm
<[ | [2]

Bl 11-56 %1% hello_ucosii [
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A IE R SE T, Quartus 1T 45 H AT 11-57 (IRHIEHE, F5 B gm 15 45 . It
R R 7 Fl. A gn R ah RARATAE . ptf SIS

Quartus IT
-
\l) Full Compilation was successful (570 warnings)

EIRFEL

B 11-57 24iEEdiEE
Step 35:
F Quartus 1T [ F3E AT AL T (Programmer), 50 fatitichll |, g 41

*sof (Y4 RMGE M) #53 FPGA AL,
BEDIAE 34, el
(DH.i; Hardware Setup %4, ¥ USB-Blaster.
(2)i&$En] F 1Y) USB-Blaster
Q) s Start %5, TFUAK* sof BelE FPGA, 4 100% IR, FoRmpestnis).
11-58 #4511 T SOPC £¢'5 i Ih i P fie

Edit Processing Tools Hindow

File

™ Enable real-time ISP to allow background pragramming [for MAX || devices)

| — i
Wi Start _/L}Ie Device ‘Ehecksum Uszercode E[oongﬁ[gas:; erify EII::EK Examine Segﬁnt}l | Eraze CILSAE'IP
00422C4%  FFFFFFFF [ ] O O O O

release/Sopc_UCOS.sof  EP2CFOFE36
M futo Detect
Step3s
Z100%H AT, ERE
2 Add File
(2 Add Device...
>

| <
For Help, press Fl

Al
el
2
]
et
g

&l 11-58 SOPC 53| DE2-70 SZEHR 18 1t i

=
TR

ZHuIALE, SOPC FEHERNRIECE . fiFFT T . FETKZ Nios I B F 4
BIEER Sy . XEEFERABIN—1NFF %4 T E Nios I1 IDE.

11.16 FFRETF Nios IT Bk kb 328 1 Btk

Step 36:
17 Nios I 5, #ial BLJF A Nios FIHCHE. ST B bR 5038 TH R -> 127 3 3)

Nios I IDE T H. #f A Nios 1 IDE J&, @3 EH —wIEN, B MEammimn, S5
11-59,

#0150 BT 4L 208 1T



%118 LT NIOS I 1) pC/OS-T1 L%

JHios IT C/C+k — Nios II IDE E@El

File Edit Favigate Sesrch Froject Tools Run Hindow Help

Welcome to the Altera Nios Il IDE ‘3

Workbench

.
eclipse

& 11-59 Nios-I1 IDE /83 EH
BRI, S2aGE A% s T AT A 1 Workbench F28H X 3. W1 11-60 s

JHios IT C/C+ — Rios II IDE

File Edit Havigate Search Eraject Tools Bun Eindew Help

Welcome to the Altera Nios Il IDE ﬁ.
Workbench

7E YU 7 R %
# Workbench,
HANEFE-

.

&l 11-60 Nios II IDE X 30 ) [
B 5, WHAE Nios-11 IDE HLE A @ TAEZS ], W) SZEG 34 ZEAE Workbench Fi [ HLi%E
PUAEZ ] W NI R T LI 11-61,
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JRios IT GfCH: — Nios IT IDE

IENEN Edit Havigate Search FProject Tools Bun Windew Help

Hew AMt+ShiftiH ¢ ;ﬁ-ﬁv%- EB-’Q;.E PR IRERET:
Open File, ..
m 57 & B EE Outline 27
Clase #11 Ctr1+5hi £+ O Make Targets X
I blank project 0]
25 blank_project_0_syslib
Conwert Line Delimiters To 4
Switch Workspace. ..
g\;ﬂ Import. . .
ﬂ Export. ..

&l 11-61 7E Workbench HiEHE )3 T /£ 55 H)
Z IR T P SE UG 7, SEI6 TR AT DAFE A 25 i) e B AE< L RE T E H s>\softawre.
K 11-62 fiizs.

. ¥Forkspace Launcher &|

Select a workspace

Hios IT IDE stores wour projects in a folder called a workspace.
Choose a workspace folder to use for this session.

(g et RllL : balter a\B00DEZ TO Tutorial\RunninglED\software A | [ Browse. .. ]

@ ( 0K | [ cance |

B 11-62 £+ Nios I1 IDE f) T{E=5 8]
B » 7F Nios I1 IDE ) 3= Atk $ File -> New -> Nios IT C/C++ Application. 1/ 11-63
iR

JHios IT C/CH- — Rios II IDE

EUEN Edit Havigate Search Project Tools Run Window Help

PARSREIEN IS [ Praoject. .. *

Open File_..

F oz II C/C+t+ Application
&’} Hios II System Library
fab Hios IT User-Makefile C/CH+ hpplication
@ Fios II C/CH Library

EﬁSou.rce Folder

Ié?Sou.rce File

i Header File

Lh]

(& Class

9 Other. ..

T Faenr wE

Bl 11-63 #7 Nios ] C/C+HNHRERF TE
LEBE R 5 (OB TR TEAE B . HhAT DA R4 AE:
(DAXA TFEH 4 Hello_world_0.
(27t SOPC Builder System PTF Files [ ZwHAE L, LA Quartus IT TF# 3% 5L i SOPC
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Builder 2E /] PTF 3. &K 11-64. 2 c\DE2-80\... LK% /2. \nios_ii.ptf, XJ&
5EHT SOPC Builder T generate [¥] ptf (. f¢ i H 4% Finish 241 5¢ %

=
PTF {2 SOPC Builder ¥t Nios I IDE BJIEO3C 1, EMEIRmE BT E. o4 508
RIEBH#HIR.

. New Project - -
Nios II C/ C++ Application r
Click Finish to create application with a default system library as C\DE2-70 &

\hello_ucosiit\software\hello_world_0

Name:__|hello_world_0

[ Specify Location
C\DE2-70\hello_ucosii\software

Select Target Hardware.

SOPC Builder System PTF Files C:\DE2-70\hello_ucosii\nios_ii.ptf

CPU: cpu

Select Project Template pﬁﬁ:%%%g T FrEY
Blank Project #| Description TRERHX
Board Diagnostics Prints 'Hello from Nios II'
Count Binary -
Hello Freestanding Details
etto v Hello World prints 'Hello from Nios II' to STDOUT. *

& o IS PRSI P ST 1 Bl I ¥ e s a1

B 11-64 EUE Nios-ii TEHIEH: % Hello world
)TE CPU J& R ANHE N PRFFEL A 1 CPU AL,
LA 3% B TR (Select Project Template) %1 AHE HLi% £ Hello World. iX /&

T4 T IR IET Nios IT FAZACERLR IR, 5 75 B H 55 187 FR 11 Hello World #2375k
R AR B e R A oK

11.17 PRBEAR T =7 )
Step 37:

A Tt — P RAE SOPC WA &/ R v HIERTE, B B &M # 4 Hello world T.
FEBBHEAT MR

g, A 1 RECE Nios-II TREEMER (ZEKE 11-64), EFEAH Hello World T2
FEAR LA A A 2 15 BT e

F3: Quartus I1 EIEEHIF, FTARBEGIZITHII, SOPC Builder & controller HJ
SEIGTERIR . Ik IRTERIR. top module FELSEIR. Quartus I1EERIR...ZF, #ATgEE
B Nios II FT&3:#1T, FRLLc AR E 8 A Hello World UiX7E 4, &iE Hello World A #E

T, REBAMAABET, KEEREAHISH bug.

7EB 11-64 1 TR Jm e G HE i 45 )% $ Hello World template, 453 SOPC Builder

System PFT,

Bt )r, Nios-ii IDE X453 H—DXHEHE, 26 K 11-65. S I Slea ) B0 $2 A1 G

Y
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J New Project @

Nios I C/C++ Application )
-

Choose [or create) a system library

& system library iz a zet of device driwers that provides access to the target hardware

@ Create a mew system library named:
hello_world 0 _syslib
This new system library project will be located relatiwve to the application project.

O Select or create a swystem library

Available Swystem Library Projects for: nies_ii

[ Finisk | [ Ccancel |

B 11-65 E&#%/BI% Hello World TREEMR B R4 R 5
Nios II EDS 2R i /R 1% ] project template 55 SOPC Builder System File 7= /F 2 /> project:
1. hello_world_0: Nios II Software project.

2. hello_world_0_syslib: Nios II System Library project.
ZEHK 11-66. X hello_world 0 T, & ilbnAgi, 7ei A3 System Library
Properties 7 H .

= O [¢ hello_world.c = =g
(= ~
= |
: 16
#-1= altera.components
11 jde
22 hello_world_(  New 4
Go Into

Open in New Window

Rebuild Index Hello from Nio
Active Build Configuration 4

«# Refresh
Close Project

fneno_w

Team L
Compare With 4
Smar Restore from Local History...

Properti
System Library Properties

K 11-66 i£F% hello_world_0 TF£/) System Library Properties i H

EE
System Library = HAL(Hardware Abstraction Layer ) = BSP( Board Support
Package ) = Driver. XM EXMENZE: REE-FEHMRBE-MAIFE=-RHIEF.
FHAEH Y System Library Properties J& PEX iFHE L, #£$¢ System clock timer £ H {8 Ky
sys_clk_timer. ZEKl 11-67.
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JProperties for hello ucosii 0 syslib

T

Im.fo Target Hardware

Builders

C/CH Build SOFC Builder System: |

+ i

C/C D_ocu.mentatwn R |

C/C+t File Types

C/CH Include Faths Swstem Library Contents i

CfC+t Indexer | | C

; RTOS: MieroC/05-IT e

C/CHt Make. Project TE'JE '

C/C++ Project Paths ETOS Opti

Froject References e —

Refactoring History =tdont G

Swstem Library
stderr: |_jtag_uart Vl 1
stdin: |_jtag_uart Vl ]
Sy=tem clock timer: |sys_clk_timer Vl 1
Timestamp timer: |timestamp_timer Vl 1
Max file descriptors: |32 | |
Prog:ram never exits DClean exit (flush buffers)
DSupport C++ DReduced dewice drivers

]
[iightweight dewice driver AFT [5mall C litrary
DLink with profiling library DHodelSim orly, mno hardware support
DUnimplemented instruction handler DRu.n time stack checking
[Software Components. . .
< >

K 11-67 system Library i8I
TR (E SDRAM, 48Rt n] DL /R HoA A7 fif s, S [Ah SDRAM 4 &
5K, 1fif H. SDRAM [ clk 5% phase shift, T Ads# HI0 1] 4R 2/ SDRAM, T LATE G
FEREH SDRAM, & T HAbAE s vl FAT L.
EFE Hello world 0 .2, #1447 Rus As-> Nios II Hardware. #4F 05754 A/B/C.
ZF K 11-68.

2 Nios I C/C++ - hello_world.c - Nios I IDE
File Edit Refactor Navigate Search Run Project Tools Window Help

- _;, & - &vu @». -0 Q- o [B NiosTC...| ”

= 0 [g hello_world.c =0
= []
- =% altera.components

hello_worl¢ ~ Stle h>

_<>

ew

Go Into A
e

Open in New Window

=2 hello _worlg

Rebuild Index
Active Build Configuration 4

("Hello from Niog

P Nios II Hardware
Debug As ] Nios II Instruction Set Simulator
Build Project [E Nios II ModelSim

B 11-68 7 Nios II {4 _E304T % 8] 52/ Hello World 7257
I Nios IT #/f 4% 1L JTTAG UART 145 SDRAM JFEAHAT .
I —IRPAT, Nios II EDS 2% 1F 444> System Library, 75— i a], 252 33 4>
i, G HATSSE, Nios I i JTAG UART 4%[F] Hello from Nios I £l PC ] Console.
FRE IEMAPAT BB R 20 C 15 35 IR FEF Hello World, W27 SOPC A IE#f, W] LL4k
SEIET% SOPC [HAETIT %

B
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11.18 BREBTA AR TN =FRmA5

Step 38:

K, 1E Nios ii ] SOPC -5 1l 5 %7 51119 Hello pC/OS-TT (195 FH It H 2 15
RENE AT . BIH AT A 1L, ¥AT4S (single thread) HUKMFEREF C L REMIAE Nios IT I, #5E4L
Nios IT BEHI ZAF25F2 % (multi thread), B4 OS 447,

M, IRAE C/CHHT) TR 8 M HH & $E Hello MicroC/OS-11. ZE & 11-69.

J New Project @

Nios II C/ C++ Application )
o’
Click Finish to ereate application with a default system library as D:'altera‘B040010
"Sope UCOShzoftwarathello_world

e

I:‘ Specify Location

SOPC Builder# Nios I IDERNEEO 3T {4

Select Target Hardware. }
SO0PC Builder System PTF File[ I hvalterah80h09104Sope_UCOShnios_ii. ptf ] “ | | Browse. ..

CFU: cpu L

Select Project Template
Blank Project Dleseription

Board Diagnosties Prints 'Hello from Hies II' using the MieroC/0S-II RIOS
Count Binary
Hello Freests

Dletails
Hella MicroC/0S5-IT uses the Microl/05-IT RTOS. You can use &

thiz example az a starting peint for developing FHios IT
MieroCf/0S-II applications.

Hello World
Hello forld Small
Memory Test
Simple Socket Serwver . i .
Web Serwer This software example runs on the following Hios IT

hardware designs:

- Standard
— Full Featured w
(R Nios+uCOS -iffJHello World 72 |
THEA TR
':j‘._’::' [ £ Back ][ Hext > ] [ Finish ] [ Cancel

K 11-69 BCE Nios-ii TFERIE YA Hello MicorC/OS-1T
Atlera 23] {1 RS T RN C 4 4E Nios 1T EDS F% pC/OS-1 A F 82 A8 ' ) System
Library M . EIX/NSEIH, SEK#H 'S — R 50 24155 N 1 R P LI UE
SOPC+UCOS-II {F FPGA 47 [faf 474k .
=
EBRTEEREEEE. REIRE MicroC/OS-11 TIREWAEBAL— I RE R
SOPC+NIOS BRI 2R .

11.19 4#5 pC/OS-11 RS EHIERF

Step 39:

TFR—A 2 AT 55 HAs s fF I RE

HE I HHAT Hello Wrold 5 Hello MicroC/OS-1I, ZF/NIAFH O & W E 22, 7LLIE
AHCERFT.

Y
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5 H Hello MicroC/OS-II template 37— project.
# hello_ucosii.c U8 WTLL R RE 7
hello_ucosii.c/ C
#include <stdio.h>
#include "includes.h"
#include "system.h"
#include <io.h>
/* Definition of Task Stacks */
#define TASK STACKSIZE 2048
OS _STK taskl stk[TASK STACKSIZE];
OS _STK task2 stk[TASK STACKSIZE];
/* Definition of Task Priorities */
#define TASK1 PRIORITY 1
#define TASK2 PRIORITY 2
/* Prints "Hello World" and sleeps for three seconds */
void task1(void* pdata)
{

while (1)

{

printf("Hello uCOS-II\n");
OSTimeDIyHMSM(O, 0, 3, 0);

}

/* Prints "Hello World" and sleeps for three seconds */
void task2(void* pdata)
{
unsigned int i;
while (1)
{
// read switch
i=IORD(PIO_SW_BASE, 0);
// write ledr
IOWR(PIO _LEDR BASE, 0, i);

}

/* The main function creates two task and starts multi-tasking */
int main(void)
{
OSTaskCreateExt(task1,
NULL,
(void *)&taskl stk[TASK STACKSIZE-1],
TASK1 PRIORITY,
TASK1 PRIORITY,
taskl stk,

#0157 BT 4L 208 1T
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TASK _STACKSIZE,
NULL,
0);
OSTaskCreateExt(task?2,
NULL,
(void *)&task2 stk[TASK STACKSIZE-1],
TASK2 PRIORITY,
TASK2 PRIORITY,

task2 stk,
TASK _STACKSIZE,
NULL,
0);
OSStart( );
return 0;
H
AAERE

#include "system.h"
#include <io.h>
system.h .37 SOPC Builder . % controller FJ{5 &, FHE&TTi8.
io.h & . T IORD( )5 IOWR(OWANEAE (52, nJUAIHIEESE (%) f2HL#% controller
] register.
void task1(void* pdata)
{
while (1)
{
printf("Hello uCOS-II\n");
OSTimeDIyHMSM(O, 0, 3, 0);

H
void task2(void* pdata)

{

unsigned int i;

while (1)

{
// read switch
i=I0ORD(PIO_SW_BASE, 0);
// write ledr
IOWR(PIO _LEDR BASE, 0, i);

H

i=IORD(PIO_SW_BASE, 0); /1 1EHL SWOH Hi I

IOWR(PIO LEDR BASE, 0, i); /] ¥ SW IPME S -4 LEDR 7R

2 UL, 47 SW b ON I, LEDR 235%, #7 SW & OFF i}, LEDR giAsc. Al
BRI E?

158 B 4L 208 1T
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M

FATE L IORD( )%:, LELHL pio_sw controller H I register [F{H, 2R J51Hid IOWR( )

F{HE X pio_ledr controller [ register, il LEDR ‘Z7R.

)R T NIRATTE A %NTE pio_sw 5 pio_ledr 7EMBHL?

HRER:

SCBR L pio_sw 5 pio_ledr #E#include <system.h>f T FEX .

MAEILFENEE—T system.h EEBINE.

FTIF N 3
C:\DE2-70\hello_ucosii\software\hello_ucosii_1_syslib\Debug\system_description\system.h

FEL 459 1T IR AL

#define PIO_SW_NAME "/dev/pio_sw"

#define PIO_SW_TYPE "altera_avalon pio"

#define PIO_SW_BASE 0x094110c0

#define PIO_SW_SPAN 16

#define PIO_SW_DO _TEST BENCH_ WIRING 0

#define PIO_SW_DRIVEN SIM VALUE 0

#define PIO_SW_HAS TRI0

#define PIO_SW_HAS OUT0

#define PIO_SW_HAS IN 1

#define PIO_SW_CAPTURE 0

#define PIO_SW_DATA WIDTH 18

#define PIO_SW_RESET VALUE 0

#define PIO_SW_EDGE_TYPE "NONE"

#define PIO_SW_IRQ _TYPE "NONE"

#define PIO_SW_BIT _CLEARING EDGE REGISTER 0

#define PIO_SW_FREQ 100000000

#define ALT MODULE CLASS pio sw altera_avalon_pio

o f)#define PIO_SW_BASE 0x094110c0 i X. T SOPC Builder 4 pio_sw T HiL a2 1) i

FIA ko

1M system.h /& Nios II EDS 4 nios_ii.ptf /= [,
FERE 413 AT IR b

#define PIO_LEDR NAME "/dev/pio_ledr"

#define PIO_LEDR TYPE "altera_avalon pio"
#define PIO_ LEDR BASE 0x094110a0

#define PIO_LEDR SPAN 16

#define PIO_LEDR DO_TEST BENCH_WIRING 0
#define PIO_LEDR DRIVEN SIM VALUE 0
#define PIO_LEDR HAS TRI 0

#define PIO_LEDR HAS OUT 1

#define PIO_LEDR HAS INO

#define PIO_LEDR CAPTURE 0

#define PIO_LEDR DATA WIDTH 18

#define PIO_LEDR RESET VALUE 0

#define PIO_LEDR EDGE TYPE "NONE"

#define PIO_LEDR IRQ TYPE "NONE"
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#define PIO_LEDR BIT CLEARING EDGE REGISTER 0

#define PIO_LEDR_FREQ 100000000

#define ALT MODULE_CLASS pio_ledr altera_avalon pio

Hrb [f#define PIO_LEDR BASE 0x094110a0 5 Y. 7 SOPC Builder 4y pio_ledr Fi i i&
MRz . BEEbRES o LCD

HAT4E R
ik pC/OS-II ], —A thread £ LCD %o, 55— thread 7] SW 5 LEDR.
] R .

1. A4 H 4 SDRAM [ clock 75 % phase shift -65 J& 2 4 A+ HAd IR AEA 14 clk AN 75 22
phase shift?

2.7 LUE ] pointer, 1M AN Fif IORD( )5 TOWR( ) 2@ Ré AR 1 FE e o

#define SW (unsigned int *)SW_BASE

#define LEDR (unsigned int *)LEDR BASE

void task2(void* pdata)

{

while (1)

{
*LEDR = *SW;

}
11.20 B#g53]

Step 40:
1) i{FE ¥ Hello World AR $4T1E On-Chip Memory I, FEAEREARETAE #7572
2) B E AWM 1 Hello World ARSI 5 — AN 24141 Hello World Ui, #ir
F| DE2-70 SEH MK LCD 1 LEDR . I H W8 45 51 /& 15 1E ff
A 7™ Gl F

#include <stdio.h>

#include "includes.h"

/* Definition of Task Stacks */

#define TASK STACKSIZE 2048
OS_STK taskl stk[TASK STACKSIZE];
OS_STK task2 stk[TASK STACKSIZE];
OS_STK task3 stk[TASK STACKSIZE];

/* Definition of Task Priorities */
#define TASK1 PRIORITY
#define TASK2 PRIORITY

#define TASK3 PRIORITY

/* Prints "Hello World1" and sleeps for one seconds */
void task1(void* pdata)

#0160 KT 4L 208 1T
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{
while (1)
{
printf("Hello from task1\n");
OSTimeDIyHMSM(0, 0, 1, 0); /* FEHF 1 Fb */
}
}
/* Prints "Hello World2" and sleeps for three seconds */
void task2(void* pdata)
{
while (1)
{
printf("Hello from task2\n");
OSTimeDIyHMSM(0, 0, 3, 0); /* ZER} 3 F5 */
}
}

/* Prints "Hello World3" and sleeps for two seconds */
void task3(void* pdata)

{
while (1)
{
printf("Hello from task3\n");
OSTimeDIyHMSM(0, 0, 2, 0); /* ZER} 2 F5 */
}
}

/* The main function creates two task and starts multi-tasking */
int main(void)
{
OSTaskCreateExt(task1,
NULL,
(void *)&taskl stk[TASK STACKSIZE],
TASK1 PRIORITY,
TASK1 PRIORITY,
task1 stk,
TASK STACKSIZE,
NULL,

0);

OSTaskCreateExt(task?2,
NULL,
(void *)&task2 stk[TASK STACKSIZE],
TASK2 PRIORITY,
TASK2 PRIORITY,
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task? stk,

TASK_ STACKSIZE,
NULL,

0);

OSTaskCreateExt(task3,
NULL,
(void *)&task3 stk TASK STACKSIZE],
TASK3 PRIORITY,
TASK3 PRIORITY,

task3 stk,
TASK _STACKSIZE,
NULL,
0);
OSStart( );
return 0;

11.21 WATBEAT—MNIAER Nios+tUCOS-II N &7

PR FRA TR AL ) S B, S5 I TR %S T Nios HAZALEEES N UCOS-IT #:4FE &
N TR (OMER M EH VORI, A LU 8 RIS & R E a6 .

RKESHE 1, TR PC WSS 4—6 PC Wl ZFHFE 11-70. %K
TR TR B B 44 PC Z )5, Quartus IT ANRESE 84 G 1%

e Tevisats o @ Compilation Repart - Flow Summary ] @ Hello_Ucos_IL¥
Entity
Cyelone IT: EP2CTOFSS @ 250
Bl b4 Hello_Veos_TT . 23 // NIOS IL system
4 5] 252 ENios II nios_ii0 (
. sl %n | 358 //meda T
L 253 \LCD_E from the_lcd (oLCD_EN), // LCD Enable
@ ﬁ 260 .LCD_RS5_from the_lcd(cLCD_R3), Command/Data Select, 0 =
261 .LCD EW from the lcd(oLCD EW), Read/Write Select, 0 = Wri
T xR 262 .LCD_data_to_and from the lcd(LCD D), // LCD Data bus & bits
Flow: |Full Design :l' T 263 // the 1:'_; kgg - -7 -
Task & g = * 264 .
1 Adwizers ’ 2:69 Quartus Hééﬁéﬁ%
] Create Desi 270
] Assign Conse 271
< 5 - EED Sy T SRS SYRe . W Y SRR £ ETDAM A Adwnmn Tees 17 DEen
= Type |Message
o Warning (12020): Port "dbrkb"™ on the entity instantiation of "cpﬁ\ﬂ';cs2_cci_d.brk_hitI’J_rratch_pai:e:l" is connected to a
!\ Warning (12030): Port "address toc the ssram™ on the ent instantigtion of "nics_ii0"™ is connected to a signal of wid
O = -
1 In L 1 m & i 2/ IT.map.sms3g
6 Er : L iz ¢ § £3i3 wWas un

ror: QuUart inaly YTt ful. error, B warnir
Error: Quartus IT Full Compilatiocn was unsucces 1. 3 errors, 178 warnings

£
g"' Sustem [2] }\Plocessing [3BB]A Extra Info )\ Info [195) )\ ‘wiarning [168] f\ Critical % arning )\ Error [3) )\ Suppressed [2] )\Flag,-(
3 Message: 813 of 813 4+ [

For Help, press Fl

&l 11-70 Nios-ii TE#IFIH EVEELZEETE Quartus FEHmFSHE
RESHE 2, KT NERAAR PCHL FIEH sl it TR w4 W 2 )5,
P UK, W RGP BRI TR F 58 T2 Ja W g, (H an 4% B e g
SOPC Builder %A #1348, Fi4%i1% Quartus IT ) TF%, WIZE NIOS —IT FI4E T R T,
12T C/ICH T 2t . ZFEE 11-71,
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JHios IT C/CH+ — hello_ucosii.c — Hios IT IDE

File Edit Refactor Havigate Search Project Tools Bun Findow Help

[P | & @8- - G- |- 0-&- @ |- G- | Bries moicn

B Fios II C/CH Projects 33 = 8/ ¢ helle_werld c | € hello meosii. e f@ hello_ucosii.c 53 OF Outline 51 =5
| B & BR e ¥
:ﬁaltera. components \ad t (c) 2004 Rltera Corporation, San Jose, -_a_'_._l_]ﬁ

= L1] rights reserved. Rll use of this software and doct

TDC hello_uecosii 0
125 hello_neosii_0_syslib [Hios_TI]
1% hello_ucosii_1
=5 hello_ncosii_l_syslib [Wies_II]

includes. h

ject to the License Agreement located at the end ol
system. b

ie.h
TASE_STACESIZE

£-2 hello_world D NIOS-IERF R IEEHE g taskl_stk -
"‘5 hello_world O_sy=lib [Hies_IT] sat taskZ_stk

281 TASE_PRIORITY

=s. gl |

Froblems Proparties‘]]ebug‘ b4 &| EM Sﬂ| “__f E
{terminated? hello_ucosii_l Nies IT H¥ configuration [Hies IT Hardware] Hios IT Downloead output (09-11-18 F9F

= Using cable "USB-Blaster [USB-0]", device 1, instance 0x00
%QEEIDE;FEEE'HJI% Pausing target processor: OK
Jfleading System ID at address 0x094410D8: ]
ID walue does not match: read Ox39FBY9674; expected 0x4A6TABTS
ETFETJ%’EZ:EE. ( Timestamp value does not match: image on board is older than expected ]
| Read timestamp 9:16:00 2009/07/04; expected 14:08:03 2009/11/1-3‘

The software you are downloading may not run on the system which is currently
configured into the dewvice. Please download the correct 50F or recompile.
Restarting target processor

Bl 11-71  BEH B Nios-ii TREWRHFERF AN BT H SRS

I A 1, 5T AN EORAEA PC ML IE 5 G ik (1) TR . JC 8 [ A i i 42 ]
FiHE DLEIAR PC LI, BRI R I AT 84, il LLIE #0817 .

%1 SOPC Builder %A FEAS THE . S HKE 11-72,

@%i % Quartus II ] FPGA T £, ZFK 11-73.

GTE Nios I £ ST K IAEGHT FFZ TR C/CHRY ] T2

@izfTHi #) ITAG_UART ) C U, ZEE 11-74,

®E1THH | LCD () C A, ZFHK 11-75,

W Altera SOPC Builder — FHios_II. sopec (F:iHello Ucos ITiNios II. sope) _Iﬂlll
File Edit Modulz System View Tools Miosll Help

System Contents {System Generation |

~Option:

System module logic will be created in “erilog.

[ Simulation. Create project simulator files. Run Simulator: |

Hios Il Tools

Mios Il IDE

@ Infa: Evaluation of Tcl script Mios_l_setup_guartus tcl was successful ;I
@ Info: Quartus Il Shell was successful. 0 errors, 0 warnings
Info: Peak virtual memary: 45 megabytes
Info: Processing ended: Wed Mov 15 14:42:42 2009 i :
Info: Elapsed time: 00:00:01 ET'ETJEE
Infa: Total CPU time (on all szors): 00:00:00
# 20091115 14:42:42)(*) Campleted generation for system: Mios_Il.
#2009.11.18 14:42:42 (*) THE FOLLOWING S STEM ITEMS HAVE BEEM GENERATED:
SOPC Builder database : F.iHello_Ucos_lMios_|l ptf
System HOL Model : F:iHello_Ucos_liMios_ILv
System Generation Script : F:Hello_Ucos_liNios_ll_generation_script
#2009.11.15 14:42:42 (*y SUCCESS: 5YSTEM GENERATION COMPLETED.

@Qm’o: System generation was st il. ) fﬁﬁﬁ}zljfﬁ%ﬁ% -

0] »

TimeStmep

24 Warning: pio_sw: PIO inputs are not hardwired in test bench. Undefined values will be read from PIO inputs during simulation.
28 Warning: pio_key: PIO inputs are not hardwired in test bench. Undefined values will be read from PIO inputs during simulation.
@ Infa: efi_flagh: Flash memory capacity: 8.0 MBytes (3383608 bytes).

Exit | Help | 4 Prev | Mext P | Generate |

A 11-72 BEA Nios+uCOS-II f) SOPC Builder L% ZEHT)

0163 1L

p=|
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Quartus IT - F:/Hello Vcos II/Hello Ucos IT — Hello Weos IT ] 3]

File Edit Yiew Project Assigmments Processing Toels Window Help

IR RS

[Fello_Ucos_i A seee | orwrlon(n|(e e

':"’JE‘I Navigator s @ Compilation Report - Flow Summary |

Frki tor =

_ § View Quartus Il ﬂ
& ® Information

Tasks s % . i

Flow: [Full Design -] . A #® Documentation

AR h =

* Type ;I
v

Found timing assigmments -- calculating delawys

Slack time is 1.105 ns for clock "Niecs_II:nios_ii0lpll:the_plllaltpllpll:the_plllaltpll:altpll_component|_t
No valid register-to-register date paths exist for clock "Nios_II:nios_ii0|pll:the_plllaltpllpll:the_pll|al
Slack time is 15.457 ns for clock "iCLK 50" between scurce register "Reset Delay:delay0|Cont[15]" and dest:
Info: All timing requirements were met for slow timing model timing analysis. See Beport window for more details
Warning: Feound invalid timing assignments -- see Ignored Timing Assignments report for details

Info: Quartus IT Classic Timing Analvzer wasd successful. 0 errors, 3 warnings

O 4w o
fo: Quartus II Full Compilation was succeasful. 0 errora, 605 warnings 9—Qua-m-l5 H—T—&’ﬁﬁﬁglj! Jj
»

4
624 Extra Infa Critical \aming
Message: O of 2780 tl #l ILocatinn: j Locate

2]

2]

[
cebetete

For Help, press Fl [ [owR & | Idle [ [

& 11-73 BEA Quartus TR IFRKIY

s II C/CH — hello_uecosii.c — Hies IT IDE -10] x|

File Edit Refactor Havigate Search Eroject Tools Run Yindow Help
JE-e- -G~ H-0-Q- @ |[L-] -0 75 BB tios TT ook

= O[] hello_world. e [ helle_ucesii. e f@ hello_ucosii. ¢ & = || 5= gutline 52 =0
= R R R R R R R R R R R R R R R R R R R R R R R =
== i’ = B WX e
W I (c) Corporation, San Jose, California, 1 oo idien a4
H 1S hello_ucosii 0 hts reserved. All use of is software and documentatif M ncludes h

{0C hello ueosii 0 syslib [ios IT] * subject to the License Agreement located at the end of this £ . | systen b

B
E H

* demonstrates MicroC I running on NIOS II.The design doesn

* for issues such as checking tem call retu codes. etc.

[H-(=% hello_ucosii_i_syslib [¥ips_II] . pron: o ) # TASK_STACKSIZE
25 hello_world 0 - ing is a simple hello world program r @  taskl_stk =
[]__ch helle world O_syslib [Hick II] * purpose of design is to be a very simple ap ation that @ task® stk

g

TASK1_FRIORITT _I

WE, T - Recquizements: @ Make Targets 53 =
IETJE@H:.‘ = ported Example Hardware Platforms f?] @ E

* Standard 15 hello_ucosii_i
* Full Featured =% hello_ucosii_0_syslib
* Low Cost 125 hello_ucosii_t
d -Supported Development Boards 125 hello_ucosii_l_syslib
= Nios II Development Board, Stratix II Edition chello_warld_ﬂ
= os Development Board, Stratix Professional Edition 125 hello_world 0_syslib

o3 Development Board, Stratix tion

* I Ninz Develonment Board. Cvclone Edition I —'_I
4

Fritiere (TR, Framsiice Bl E-c5-=0
hello ucosii | Wios IT HW configuration [Wiez IT Hardware] Wioz IT Terminal Window (9-11-168 F4F2:51)

Hello from taskl ;I
Hello from taskl

Hello from taskl

Hello from taskl

Hello from taskl J

Tebug

Hello from taskl
Hello from taskl

Hello from taskl

4 o

Faltera components J

Kl 11-74 NIOS-II #8i FiE1TH C F2F 1M JTAG_UART D%t Hello /5 8 BIh

[

o164 1L
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T NIOS II ) pC/OS-II 5256

ios IT CSCHt — hell

Hies II IDE

=lolx]

File Edit Refactor HNawigate Search Frojeet Toels Bun Hindew Help

[Nwit G |E- -6 -G |- 0-Q-|@ & |E-]on oo o Qe oo ?
m [] hello_werld. e [£] hello_neasii. e ( hello_uessii o £§ = O g% tutline 3 =0

&7 R R R e R R R R R R R R R R R R R R ot o [ B e T

- = Corporation, San Jose, California, USA _nﬁ
F-2S helle uweosii D = usze of this software and documentation : includes. b i
U"'bc helh’“cos“’ syslib [Nies I * subject to the License Agreement located at the end of this file systen.h

S hello_seosii | R R R R R R R R R R R R R R R R ok

125 hello_ucosii_|_syslib [Ries_I © D=s TASK_STACKSIZE

{E = hello_world 0 e i taskl_sthk b
15 helle world 0_syslib [NiosII] ~ PU¥Pose of design task?_stk

# for

Eementcs:

* Hins Nevel

] E—

* demonstrates Microly

issues such as checki

upported E.

1 NIOS

system call

ret codes. etc.

xample Hardware Platforms

anment_Bnard. Cvclone Fdition

he design doesn't ¢

TASK1_FRIORTTY

Make Targets 532

tir

=
=0
& B

o

Froblems| Bl Console 52 [* Praperties|]]ebug|

X R| el 2 B-5-70

{terminated? hello_w

r1d 0 Wios IT H¥ configuration [Wios IT Herdware] Wios IT Download output (089-11-18 FF2:58)

Initializing CPJ cache

(if present)

R ETE

OK

Verifying 04000000
Verifying 09420020
[Verified OFK

Downloading 04000000
Downloading 098420020
Downloaded 19¥B in 0.3=

(0%)
(98%)
(63.3KB/3)

( 0%)
(98%)

Leaving target processor paused

al | s

[~

J 0~ faltera components

J

& 11-75 NIOS-II 3755 Fiz47H C F2F LCD % Hello 5 BT

ALK TR FER
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#12% VHDLEZ £HME 12 4

7t DE2-70 8236 1] U247 ) HDL 5 55 SE90FE P AT P Fl: Verilog 1 VHDL. Hif i &,
AT 10 FTERSWEA44 7 YLK DE2-70 SE5G I H , IX 265256 100 H 4 3 22595 ) Verilog. A
%Ll VHDL ARERRIE T, M4V E N RENT IR H o o H 2 ikmE
AT A AR DE2-70 F- 4 (6T .

12.1 VHDL trEZ A L%

IEEE JEf¥) STD_LOGIC_1164 FEJPturE T STD_LOGIC 4l 267, 38 B R A b
HEBARAT o IXFPARIERIE I B AT 9 FioRA, (HJ2 Quartus 1T £54 85 HUSCREILH 4 B,
BAE 1 =21, ‘00 =20, ‘Z=m; ‘X =A%,

R A& VHDL b2 48 07 £l 2884 1) VHDL SE58 A0S . & 7F DE2-70 S50
P RRE . B A S e EE T % VDHL PURHERUEZ A (5 LN . BAE R
wre:

1. @S TR, 4 StdLogic.

2. WE MG PR RS AR

3. #37 VHDL X1t

PRI

-- Standard Logic Bit in VHDL --

LIBRARY ieee; --¥7FF IEEE &
USE ieee.std_logic 1164.ALL; --$TJF IEEE £+ STD_LOGIC 1164
ENTITY StdLogic IS - 78 SUFE P (1) 544
PORT(  a,b: IN std logic; --3& S N\ i 1]
x,y,z: OUT std logic;  --x& Xy Hiui 1
xyz: OUT std_logic_vector(1 DOWNTO 0) -5 X v 1
);
END StdLogic;
ARCHITECTURE first OF stdlogic IS & MLE R
BEGIN x<=a AND b;
y<:v1|; Z<:vz|;
XyZ<:"01";
END first;

4. ST EET

5. i SL%E.

6. FESLWRIEICAE, dIngs s, #ErEr (clock) {5 2 KM A, I B4 HA
gt N INAEINE S

7. WEDIRUIE. ZHEE 12-1.

. TR . SEE 122,

9. FERLORAFE TR
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mEEIEE:

AXBEFEEFIE VHDL FEHNRKEEE. SWSRIT. 25F. BIKEX
. REXHPHERRE. DEGEMEFHE. EEWR 4 HiREN VEDL 2
BAEE, THREHT DE2-70 KBRME RSB THMRK.

Lizt 7 |Logie Cells |Dedi | | prpmprrpmarp—r—
Tons II: EFZCTOTSS6CH Siailation nods CRumetiondl >
Phphd Stdlegie 1) oo
e E a. b ER . &
L AR 20nsHT A
I% Master Time Bar: 10.0ns «| »| Pointer: Ops Inkerval: -10.0ns Start: Ops
A s IDEIIns ZEII}I/h/s ISDI}Ins 4EIEII\5 SDFIns
'y Hame 10.0 ns
|
& &0 a ] |
2 2 w1 b i —
&yHierarchy | Bl Files | ¥ Design Linits J M e N T
Tasks J P 3 [ ayz T
#
Flow: [Full Design ‘ =] || [=e I:xyz[lj
[ — | @5 xyz[d]
Task[F ~ -
¥
B EDA Hetlist ¥riter 124 o7
z
W2 Program Device fpen Programmer) sl
[ <y Verify Design
Ebi2y Simulate Design = 4 . . z=aandb
HiTAE y=" xyz[0 2[11=40"
o Faartus IT Simulater (Fenctic :jﬁ i y=1 xyz[0]=1 xyz[1]=*0
B EDh RIL Simalation i =7

B 12-1 AR A BRI B S ) D R4l FL AR A

N Jaugie. g [ L e L L | Ty iU e
Entity) [Logic Cells [Dedi | | prprprrpear e
Cyelone IT: EPZCTOFSECE , n =
MU) ol Tmulation mode: Tining N L P
= X=ad&b FE SnsH] ik 1]
/"
ET I::i P_: E % taster Time Bar: 10.0 ns 4| v| Pointer 327 ns Interval B.F3ns
A ps 00as | s 30.0 ns 40.0 ns
ey Hame 10.0 n= |
o - { |
=0 a
168/ EE L2 [ b -
Hlerarch}lJ B Fl\es] & Design Un\HsJ o2 x ,_
Tasks ]1 x r i YT ! [1]
Flow: [Full Design \ = || = ¥ ! |
—+ |7 z
Task & ~ | I ans
- EDA Netlist frithe e : / \
Frogran Device (Dpen|Programmer) A
E g Verify Desien B =EME Z Y=1
b3 Sinulate Design
ol e Quarins 1T Simulator (Timing) | |1
W EDA RTL Simulation b
P EDA Gate-Lewel Simulation

Bl 12-2  ARHEZEA R R B LR I 0 B R R

O KSR AR

12.2  8-3 4RhLaS L

XA AP VHDL 55 S25 00, 76 DE2-70 sEi- 14 Lt .

1. @S TR, 44 encode2.
2. WEMVEI YIRS BT AR .
3. ##37 VHDL Xt

PARS R

--2008-08-15 JFACILIR H[3] -
-- Tested OK --
LIBRARY ieee; --$IJTIEEEJ%

USE ieee.std_logic 1164.ALL; --fTJFIEEEEH'STD_LOGIC 1164

#5167 BT 4L 208 1T
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ENTITY encoder?2 IS - 58 SR PP IR S 4k
PORT(x: IN std_logic_vector(7 DOWNTO 0); -5 SCHi N\ i 11
y: OUT std_logic_vector(2 DOWNTO 0));  --3& X i Hi % I
END encoder2; - SEAREE SRR
ARCHITECTURE second OF encoder2 IS - 58 X AR A
BEGIN - JHha LR DI REAH I
WITH x SELECT

y<="000"WHEN "11111110",

"001"WHEN "11111101",
"010"WHEN "11111011",
"011"WHEN "11110111",
"100"WHEN "11101111",
"101"WHEN "11011111",
"110"WHEN "10111111",
"IT1"WHEN "01111111",
"ZZZ"WHEN OTHERS;

END second,;

4,
5.
6.

7.
8.
9

AT SRR

AT HSGG

SRS, NG S, BE B (clock) 155 2 2RI, I Hoh HoAh
gE NN SN S

HL % D RE ) B

A2 ) REAT BLIN R

SRS . SEK 12-3.

HEEER:

£ DE2-70 SLIOAR S | A BLEY, W% SWITIHINFAES xI718, mFESREE. &
RIEEE:

Can't place pins assigned to pin location Pin_AD25 (IOC_X95 Y2 N1)

IR 5 R .

IR 1 WH L H->Assignment->Device.., 23 H—/NESFELSIEHE, Wik 12-3
Frono Huii Hod ) Device and Pin Options. .. §%4H

o168 KT 4L 208 1T
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Settings — Bats_ 4 Comparator

Categany:
Files
Libraries Select the family and device pou want to target for compilation.
Device

—I- Operating Settings and Conditions Device family Shaow in evallable devices' list
Woltage

Temperature ey | Cyclone |l j Package: FBGA -
—I- Compilation Process Settings |
Early Timing Estimate

Incremental Compilation Speed grade: |6 -

J Fir count: o496 hd

+- EDA Tool Settings Target device [~ Show advanced devices
+- Analyziz & Spnthesis Settings ™ Auto device selected by the Fitter —
+1- Fitter Settings " . T L
f» Specific device selected in ‘tvailable devices' list
+

Timing Analpsis Settings
Azzembler e Device and Pin Dptions....

D esign Assiztant
SignalT ap Il Logic Analyzer Ayailable devices:
Logic Analyzer Interface
—I- Simulator Settings
Simulation Yerification
Simulation Output Files
PowerPlay Power analyzer Settings

0 migration devices selected ¥

oK | Cancel

K 12-3  BRFEFERTIEHE
PR 2: 7F Device and Pin Options X i HE i y5 7 Dual-Purpose Pins £ . ZF & 12-4.,
Dewice and Pin Options rs_<|

Tual-Furpose Pins [ Voltage ] Pin Flacement

Error Detection CEC ] Capacitiwe Loading l Board Trace Model

General l Configuration I Frogramming Files ] lUrmzed Fins
Specify general device options. These options are not dependent on the configuration
scheme.

Dptions:

M Auto-restart configuration after error
[1Release clears before tri-states

[]Enable uzer-supplied start-up clock [CLELSR)
[]Enable device-wide reset ([DEY_CLRN)
[]Enable device-wide autput enable [DEY_DE)
[T1Enable INIT_DOME output

[ Auto usercode

JTAG user code [32-bit hexadecimal): |FFFFFFFF

I [
I I

Directs the device to restart the configuration process automatically if a data error is
encountered. |f this option is tumed off, you must externally direct the device to

restart the configuration process if an ermor ocours.
Reset

TR mE

D escription:

K 12-4 i Dual-Purpose Pins T+
A% 3: 4 Dual-Purpose Pins 15K HLIH F){% % nCEO 1§45 ] Use as programming pin
BE B A Use as regular /0. ZEH K 12-5,

0169 U1 HE 208 T
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Dewice and Pin Options §|

Board Trace Model
Frogramming Files ]
Voltage ]

Error Detection CEC I Capacitive Loading ]
General ] Configuration ]

]
Unused Fins ]
Iual-FParpose Fins

Fin Flacement

Specify how dual-purpose pins should be used after devwice
configuration is complete. The default settings for each pin depend
selected in the Configuration tab, Actiwe Serial

Hote: For HardCopy, these =settings apply to the FPGA prototype
wwE PEEAH
Hame Value

ASD0, nCE0 As input tri-stated
nEQ |Use az regular I/0

g —

Dezeription:

Specifies how the nCED pin should be used when the dewice is
operating in user mode after configuration iz complete. The nCEQD
pin can be reserved asz dedicated nCED programming pin or a

regular I/0 pin

Imal-purpose pins:

BRezat
R B |

Kl 12-5 % nCEO K& EH
nCEO M5 S JG, HITmEHEa HERE T .
A — AR TTVE . W x[THE 5 B A A —A 5
RS TR S T, SWBI LS x[7], diikkth. ZHK 12-6.
10. 44w

Mamed: |§ | aw Edit 5 o |
Mode Mame Direction Location If0 Bank Vref Group 1O Standard
1 m X7 Input PIN_AD24 5 _iSWI[§] B&_N3 3,3V LVTTL (default)
2 m x[6] Input PIN_AC23 & B6_N3 3,3V LVTTL (default)
3 m x[s5] Input PIN_AC24 & B6_N3 3,3V LVTTL (default)
4 m x4 Input PIN_AC26 & iSW[6:0] B6_N3 3,3V LVTTL (default)
5 m x[3] Input PIN_AC27 & ' B6_N2 3,3V LVTTL (default)
[ m x[2] Input PIN_AB25 & B6_N2 3,3V LVTTL (default)
7 m x[1] Input PIN_AB28 & B6_N2 3,3V LVTTL (default)
5 m x[0] Input PIN_AA23 & B6_N2 3,3V LVTTL (default)
g o y[2] Output PIN_AJS B B3_N3 3.3-V LVTTL (default)
10 o y[1] Output FIN_AKS 8 }LEDR[}.I]] Ba_M3 3.3-V LVTTL (default)
11 o y[0] Output PIN_AJS B B3_N2 3.3-V LVTTL (default)
1z <<new node>>

Bl 12-6 8-3 JmhL2%HI 5| B4 Ac
11. WP

SW[6]FF X T, LEDR[2:0]E A<“110"

B 12-7 8-3 SmiLaS IR —
12. BRGSO, N ACE H AR
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13, BHATIAREEAE . SEE 12-7, ZEENRREE R — AP, SRR SW6]
FFRI N TR PO B . AR D E o, PRI i st 2 “1107, X2 8-3

G g 1) I DR 5 R

\ ZVRInEEEES TN

12.3 3-8 ¥F1528S 74L.S138 L4

TALS138 2% KNS s B Fr s T35, e 3 AMERES AL 3 ANk
NG AT 8 AN R B AD Fa T 5 B JLZ AR LBk 8] 12-8 P

74LS138

% —Gl
i -
I G2A
ftE —G2B
7

iy, ——C
i B
A —A

- =
B i
Yop—

1%

Kl 12-8 74LS138 RS2 HI 5 E
ARSI KA VHDL 3 5 ik 7418138 BRiG s, LU R A1 H SEI6 2 77 1) VHDL Y5465 .
XA SRR AE DE2-70 SE86- 6 _LiiRimd .
1. FSL TR, fr4h DCD74LS138. 2 LA RRATIH I DCD, #oniFids. &

J& decoder I4HE .
2. WCE VO YR R4 RSO AR .

AR X—SFELR. BUNERFERXGLSEFE—NENHXEER.

3. 57 VHDL & 5 VA S
VARSI R

--2008-08-15 JFACILIR H[3] -
-- Tested OK --

LIBRARY ieee;
USE ieee.std logic 1164.ALL;

ENTITY DCD74LS138 IS

PORT( e: IN std_logic_vector(3 DOWNTO 1);
a: IN std_logic_vector(2 DOWNTO 0);
0: OUT std_logic_vector(7 DOWNTO 0) );

END DCD74LS138;

ARCHITECTURE first OF DCD74LS138 IS
SIGNAL ea: std_logic_vector(5 DOWNTO 0);

¥ JFIEEEJ
--$TJFIEEEAH'STD_LOGIC_1164

Y2 E T NG/G2/G3
—FY 2R E TR A/B/C
YT E T Y T7~Y0

-5 X G
-5 XA Fea

9171 50 3K

208 1L
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BEGIN PR R T R ik
ea<=e & a;
0<="11111110"WHEN ea = "100000" ELSE SRR AE VE A
"11111101"WHEN ea ="100001" ELSE SRR AE VB A
"11111011"WHEN ea ="100010" ELSE SRR AE VB A

"11110111"WHEN ea ="100011" ELSE
"11101111"WHEN ea ="100100" ELSE
"11011111"WHEN ea ="100101" ELSE
"10111111"WHEN ea ="100110" ELSE
"01111111"WHEN ea="100111" ELSE
"T1111111™
END first; - ZE AR EE TR )

4. SriTS#ERT.

5. M SL%E.

6. FSTWIESCIE, dINgs S, e Bh (clock) {55 2 BB E, I H oM HAR
g8 INA IS I SO .

Mode Name Direction Location 10 Bank \ref Group IO Standard
1 0 Input PIN_AB25 5 BE_N2 3.3V LVTTL (default)
] T a[i] Input PIN_AB25 5 BE_N2 3.3 LVTTL (default)
3 > a[o] Input PIN_AAZ3 5 BE_N2 3,3V LVTTL (default)
4 B e[d Input PIN_AC24 5 B N3 3.3 LVTTL (default)
5 & e[F Input PIN_AC26 5 BE_N3 3.3 LVTTL (default)
6 o e[] Input PIN_AC27 5 BE_N2 3.3 LVTTL (default)
7 o off] Output PIN_AJ2 8 B8_N3 3.3V LVTTL (default)
3 @ o] Output PIN_A13 3 B3 N3 3.3V LVTTL (default)
E o o[5] Qutput PIN_AH4 8 B_N3 3.3V LVTTL (default)
10 o o4 Output PIN_AK3 8 BS_N3 3.3 LVTTL (default)
11 o o3 Output PIN_AJ4 3 B8_N3 3.3 LVTTL (default)
12 | o Output PIN_AIS 3 B3 N3 3.3V LVTTL {default)
13 o  o[1] Qutput PIN_AKS 8 B_N3 3,3V LVTTL (default)
14 o o[0] Output PIN_AJS 8 BE_N2 3.3 LVTTL (default)
15 <<new node >
& 129 DE2-70 “F& () 74LS138 PEFDE: 51 4L

7. HERDIREMTE.

8. AERThRENI MK

9. rECHIM. ZHK 12-9.

10. 4% ik,

11 I R

12, ARG SorE, A R AR, .

I

| SRR R T

12.4 WA 4 MBS SE TS

1. SERCH: FIA VHDL [FRERERUGT T5 A v (10 4 118 ) SR B AN 4 A7 i3k i £ di
a fl b LLEE, W a KF5T b i mEr, A% A,
ASZIGFEFEH a AF Bl E XAE SW[3:0] 1 4 NMITFRMA, b ARl E XAF
SW[7:41(F) 4 NITF=t N . HIWrgE Rigid LEDR[0]4 H! . 24 a>=b IFf, LEDR[0]AK %,
BHNASE.

2. JSL TSR, A4k Bits_4_Comparators

0172 T HE 208 T
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3.

WCE MV K2 1P 45 RS R AR

AR X—SFELR. BUNERFERXGLASEFE—NENHXEER.

4.

N7 VHDL 35 5 AR SO, AR W R 41 H

2008-08-15 YEARALY A [3]
4 bits Comparator
LIBRARY ieee;

USE ieee.std_logic 1164.all;

ENTITY Bits 4 Comparator IS

PORT( a,b: IN std_logic_vector(3 DOWNTO 0);

y: OUT std_logic

);
END Bits 4 Comparator;

ARCHITECTURE first OF Bits_ 4 Comparator IS

BEGIN
PROCESS (a,b)
BEGIN
IF (b<=a) THEN
Y <:|0v;
ELSE
Y <:|1v;
END IF;
END PROCESS;
END first;
5. b s
6. TG
7. BALPIEICHE, WSINGS e MATERAIT RS S, AU AE (clock) {55
AT L. VR IR R SR B P
8. HLEKIhARE(TH.
9. EThREMIEIMZR .
MNode Mame Dlirection Location If0 Bank ¢ Vref Group I/0 Standard
1 a3l Input PIN_AC27 5 B&_N2 3.3-V LVTTL (default)
2 > a[l Input PIN_AB25 5 B&_N2 3.3- LVTTL (default)
3 a[l] Input PIN_AB25 3 B&_N2 2.3V LVTTL (default)
4 > a[] Input PIN_AA23 5 B&_N2 2.3V LVTTL (default)
5 > b[3] Input 5 B5_N3 3.3-V LVTTL (default)
[5 b2 Input PIN_AC23 s\ B5_N3 3.3-V LVTTL (default)
7 > b[1] Input PIN_AC24 6 Bs_N3 3.3V LVTTL (default)
3 > b[o] Input PIN_AC25 5 4 B&_N3 2.3V LVTTL (default)
3 o v Qutput PIN_AJG 3 4 BS_N2 3,3-V LVTTL {default)
10 <<new node > II\
MR FERAAD2SHHE, MFEIZEnCEOFSHRE
B 12-10 4 AL ELELER IS BIECE.
10. 7351 ZE K 12-10.
11. 24k,
12. WP
13, A g Sy, A R AR, .
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\ ZVRnEEEES TN

12.5 -LEX LED $i2 % B2

1. SEEGHM: DE2-70 SEEGTF AR L) 8 A 7 Bt LED Zhg % & Z i 280k, A
S — AN, ARl E — A B TR R SR 7 B LED A o S b
DE2-70 Z# S I 8 ML, 95 70 hil & HEXO~HEX7. T 12-11

S5 T B LED 005 A (1) f Js i P8 R B g

> HaT B

RN17 1

HEX0 DO
HEX0 D1
HEX0 D2
HEX0 D3

=
o

B oo o =

|
. | vecs 5| I1
oy B :

GO 7Segment Display = @ DP
DFO 3

RN18 1

R S S ) (e =]

HEX0 D4
HEX0_D5
HEXO D&

HEX0_DP

= o o

Position and index of each
segment in a 7-segment display.

Kl 12-11 DE2-70 f-5B LED H(FL% i J5 3 K A B w5 R
SEIG HAREIR L B 8 ML T R AU BoR—hr oS, LR
T SWI3:01/ T AT B o
2. FEL TR, di4 N SevenSegLED.
3. BEEMTE RGNS RSO AR
FE: Z—TTEZR. BNREEFERXEASERE—NETHXEHER.
4. @57 VHDL i 5 WA SO, YA R A

Schematic diagram of the 7-segment displays.

-- DE2-705: 45608 ELED7BER 5 o 7N 2E A S

-- VHDLAURY, U5 127 K 45[3]589 51,  2009-08-16

- R 8AMEUSE T U B 1L SR — AN aE A, HAEAE T SW3:0]1K T R A B .
LIBRARY ieee;

USE ieee.std_logic 1164.ALL;

ENTITY SevenSegLED IS

PORT( bed: IN std_logic_vector(3 DOWNTO 0); - N3 1]
HEXO0: OUT std_logic_vector(6 DOWNTO 0);  —- LA i 134 Ay i H ity 11

HEX1: OUT std_logic vector(6 DOWNTO 0);
HEX2: OUT std_logic vector(6 DOWNTO 0);
HEX3: OUT std_logic vector(6 DOWNTO 0);
HEX4: OUT std_logic vector(6 DOWNTO 0);
HEXS5: OUT std_logic vector(6 DOWNTO 0);
HEX6: OUT std_logic vector(6 DOWNTO 0);
HEX?7: OUT std_logic vector(6 DOWNTO 0);
HEXO0 DP: OUT std_logic;

HEX1 _DP: OUT std_logic;

HEX2 DP: OUT std_logic;

=

\|

174 £ 208 W

~
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HEX3 DP: OUT std_logic;
HEX4 DP: OUT std_logic;
HEXS _DP: OUT std_logic;
HEX6_DP: OUT std_logic;
HEX7 DP: OUT std_logic
);

END SevenSegLED;

ARCHITECTURE first OF SevenSegLED IS
BEGIN
HEX1 <="1111111"; - B3EAE AW LN BE R T LEDES & A Bor
HEX2 <="1111111";
HEX3 <="1111111";
HEX4 <="1111111";
HEX5 <="1111111";
HEX6 <="1111111";
HEX7 <="1111111";

HEX0 DP<="'l";
HEXI1 _DP<="'l";
HEX2 DP<="'l";
HEX3 DP<="'l";
HEX4 DP<="'l";
HEX5 DP<='l};
HEX6 DP<='l";
HEX7 DP<='l};
WITH bed SELECT -~ FEFAIR LBYLEDSUS & M B iE R
HEXO0 <= "1000000" WHEN "0000",  --0 HU{i%TSW[3:0]
"1111001" WHEN "0001", -1
"0100100" WHEN "0010",  --2
"0110000" WHEN "0011",  --3
"0011001" WHEN "0100",  --4
"0010010" WHEN "0101", -5
"0000010" WHEN "0110", -6
"1111000" WHEN "0111", -7
"0000000" WHEN "1000",  --8
"0011000" WHEN "1001", -9
"0001000" WHEN "1010", -~ A
"0000011" WHEN "1011", --B
"1000110" WHEN "1100", --C
"0100001" WHEN "1101",  --d
"0000110" WHEN "1110", --E
"0001110" WHEN "1111", - F
"I111111" WHEN OTHERS; - HARARR

HO175 BT 4L 208 1T
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END first; - SRR AR

5.
6.
7.

8.
9.

10.

#
1)
%
Qu

IS5 HEAT o

TS S

STPIEICE, WS ngs s XA TFEh I AT RS 5, aTEUm g Cclock) 55
AT B FERE: IR RS BN R g [

HLIE T e 2L

AR REDT B R

SHCIE. ZFEE 12-1.

SEER:

XA SIS ELREE K DE2-70 # 8 4> LED HFDEH 64 A 3IM%&S . *TFHBUH
WIHERESEME. QXERBATUEEZSIH, 51 AMBXBRRBEZEEME
artue |1 TIER.qsf XHHEEIA].

£ 12-1 LB LED 58 SW(3:0]#1 5| f 4 AL

set_location assignment PIN_AC27 -to bed[3]
set_location assignment PIN_AB25 -to bed[2]
set_location assignment PIN_AB26 -to bed[1]
set_location assignment PIN_AA23 -to bed[0]

set_location assignment PIN_AD12 -to HEXO0[6]
set_location_assignment PIN_ADI11 -to HEXO0[5]
set_location assignment PIN_AF10 -to HEXO0[4]
set_location assignment PIN_AD10 -to HEXO0[3]
set_location assignment PIN_AH9 -to HEX0[2]
set_location assignment PIN_AF9 -to HEXO0[1]
set_location assignment PIN_AES -to HEXO0[0]
set_location assignment PIN_AF12 -to HEX0 DP
set_location assignment PIN_AD17 -to HEX1[6]
set_location assignment PIN_AF17 -to HEX1[5]
set_location assignment PIN_AE17 -to HEX1[4]
set_location assignment PIN_AG16 -to HEX1[3]
set_location assignment PIN_AF16 -to HEX1[2]
set_location assignment PIN_AE16 -to HEX1[1]
set_location assignment PIN_AG13 -to HEX1[0]
set_location assignment PIN_AC17 -to HEX1 DP
set_location assignment PIN_AE19 -to HEX2[6]
set_location assignment PIN_AB19 -to HEX2[5]
set_location assignment PIN_AB18 -to HEX2[4]
set_location_assignment PIN_AG4 -to HEX2[3]
set_location _assignment PIN_AHS5 -to HEX2[2]
set_location assignment PIN_AF7 -to HEX2[1]
set_location assignment PIN_AE7 -to HEX2[0]
set_location_assignment PIN_AC19 -to HEX2 DP

#0176 T 4L 208 1T
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set_location_assignment PIN_M6 -to HEX3[6]
set_location_assignment PIN_M7 -to HEX3[5]
set_location_assignment PIN_MS -to HEX3[4]
set_location_assignment PIN_ N7 -to HEX3[3]
set_location_assignment PIN_N10 -to HEX3[2]
set_location assignment PIN P4 -to HEX3[1]
set_location_assignment PIN_P6 -to HEX3[0]
set_location_assignment PIN M4 -to HEX3 DP
set_location_assignment PIN_M?2 -to HEX4[6]
set_location_assignment PIN_M1 -to HEX4[5]
set_location_assignment PIN_ N3 -to HEX4[4]
set_location_assignment PIN_ N2 -to HEX4[3]
set_location_assignment PIN_P3 -to HEX4[2]
set_location assignment PIN P2 -to HEX4[1]
set_location assignment PIN_P1 -to HEX4[0]
set_location_assignment PIN_L6 -to HEX4 DP
set_location_assignment PIN_KS5 -to HEX5[6]
set_location_assignment PIN K4 -to HEX5[5]
set_location_assignment PIN K1 -to HEX5[4]
set_location_assignment PIN_L3 -to HEX5[3]
set_location_assignment PIN_L2 -to HEX5[2]
set_location_assignment PIN_L1 -to HEX5[1]
set_location_assignment PIN_M3 -to HEX5[0]
set_location_assignment PIN_K6 -to HEX5 DP
set_location_assignment PIN_E4 -to HEX6[6]
set_location _assignment PIN_F4 -to HEX6[5]
set_location_assignment PIN G4 -to HEX6[4
set_location _assignment PIN_HS -to HEX6[3
set_location_assignment PIN_H7 -to HEX6[2
set_location _assignment PIN_H4 -to HEX6[1
set_location _assignment PIN_H6 -to HEX6[0]
set_location_assignment PIN_ K2 -to HEX6 _DP
set_location_assignment PIN_G1 -to HEX7[6]
set_location_assignment PIN_H3 -to HEX7[5]
set_location_assignment PIN_H2 -to HEX7[4]
set_location_assignment PIN_H1 -to HEX7[3]
set_location_assignment PIN J2 -to HEX7[2]
set_location_assignment PIN J1 -to HEX7[1]
set_location_assignment PIN_K3 -to HEX7[0]
set_location_assignment PIN_G2 -to HEX7 DP

]
]
]
]

11. 2%k,
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HEXOK+75#

S 5D 2o d SW[3:0]=0b1101

&l 12-12 DE2-70 {54 LED (5% Bt
12. NP
13, ARG Sy, MBI R, AR
14. MARLE R, 2FEM 12-12,

O RS TR AR

12.6 BHeh VB s

1. SCo IR FURSEEG H

SCIG EFRANSEE H . VHDL 5 2 MR e S i @ 2k
‘EVENT: WY ET M5 5 & 28 TARUGR [RIIT, A5 R [ .
‘LAST_VALUE: &[5 528402 1 i {E

ASEIGFR U0 UF VHDL I P AN I8 B i 5 Ja v s A
2. ESLTRESCHE: clockls

3. WEMEI gL .

4. @57 VHDL i 5 AR SO, YA an R A

-- Clock1 Tested 2009-08-17
- IGUF VHDL #5R 85 5 L@t i)
— ARSI S 2 A e (3158 92 T

LIBRARY ieee; --#7JF IEEE &
USE ieee.std_logic 1164.all; —-4TJF STD LOGIC 1164 F&F11
ENTITY Clock! IS & R4 (AR
PORT( clk: IN std_logic; -- 58 SCIN s N\ g 11
y: OUT std_logic -7 SCIN Byt i
)
END Clockl1; SSRGS RIER)

ARCHITECTURE first OF Clock1 IS --7& X &5 fk
SIGNAL sig:std_logic:='0"; - &R G 5
BEGIN

#0178 BT 4L 208 1T
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PROCESS (clk) I REA), B BURE S
BEGIN - Re IR T 46
IF (cIkEVENT AND (clk='1"AND(cIk'LAST VALUE='0')) THEN
—FIT BN ETHY CETHED R Ek
sig<=NOT sig; —SMEROT, S BUR
END IF;

END PROCESS;

y<=sig; -G 5 S B A 2 R A

END first; - SE AR 2 T )

5. ot ST, mE Tt 55G .

HENLPIE A, TSI sie W clk 5 ST ORI R, SE K 12-13. X clk {5 5347
NPTE, SHEE 12-13. dFE: N EIHERE NN IaHE, SR EANHE S
(P HE S

6. BHATAGE. WIS R TR A

[FLIULML U | NG SLIIPIGUUN ISR T LRy Ly ] HY L

e frasie Gl [Dedk
' Cyclone IT: EPZCTOFS9GCH
Felone Similatien mode{ Functional )
L 200 Clockl 10 1)
) dapr g
< I?’.J FE .E E >
_H N I@ = JﬂD i J k tdaster Time Bar: 14.075 ns 4| »| Pointer. 114 ps Interval: -13.96 ns
JFHierarchy les esigh Lnits
= A o P2 10.0 ns 20.0 ns 30.0 ns 40.0 ns E
= el Hame " 14.075 n=
Flow: [Full Design - 2 5 o T -
Task@ -~ m0 cLk
Bh- W Aczembler (Generate programming) f |1 ¥ | |
H.- B Clazsic Timing Analysis #
[ EDA Netlist Writer "
U Program Device (Open Programmer) +
=] (23 Verify Design —+
B@ Sinulate Design m
v (BT fusrtus 11 Sinulater Functio | o5
. B~ EDA BIL Simulstion 2l
H e e A - [ B
Ny o b
B 12-13 B8 B EMESRR R DRI E 4 R
| | o LA | A LUNIBISUGH 110 1 | L
Entity Logie Cells [Dedic

Simulation Faveforms

dy-tyelone I11: EPZLTOFEUELE
bl Clockl

inulation mode: Timing

113 101

K Master Time Bar: 14076 ng 4| +| Painter: E.78ns Interval: Fans

. ki
T A
ETF_‘EE A b p= 10.0 ns 20.0 ns 30.0 ns 40.0 ns
o Hame 1: 14,075 ns
|
&, 0 clk -
=21 . —
< >
_Hlelarchy I [ Files | &P Design Units ?: 61'15 }
Tasks ax =
Tlow: [Full Design =
Bh
Task ~ Al
v [P Classic Timing dmalysis 2
P EDA Netlist Writer
W Program Device (Open Progranmer)
El {2y Verify Design
Eh-J Sinulate Desigr
| P e s e P
H I M ThA DTr oo a:

B 12-14  EbAh SR ST B R0 B4

\ I R
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12.7 f&j5. D ik 2

L SO SRS P 2

i B D fil A A AL DI BE AN B AL DD RE o I B S BV BRI AT 5 450X 2 H

B, A R A S DR R AN
2. SRS

-- DTrigger 2009-08-08
LIBRARY ieee;
USE ieee.std_logic 1164.all;
ENTITY DTrigger IS
PORT( clk,data: IN std_logic;
q: OUT std_logic

);

END DTrigger;

ARCHITECTURE first OF DTrigger IS
BEGIN
PROCESS (clk)
BEGIN
IF rising_edge(clk) THEN
q <=data;
END IF;
END PROCESS;
END first;

3. DheefhiE. Wi 12-15 k.

Y Simulation Taveforms
| Simulation mode: Functional

Q I aster Time Bar: 13.45ns 4| v| Pointer: 398 ps Interval: -13.08 ns Start,
A Drs 10.0m:  200ns  300mns  400ns  S00ns  B00ns  T0.0ms 800 ns
e Hame 13.45 ns

L EE

SEDE PN PN SR

K 12-15 45 D R FBRKTHEE T E

o
B0 EP | 1 |
1 data 1
o2 a 1
\ -_—'_'_'_'_F'_/__/_/—'—’_'

4. PR, AOTECIN PP LIRSS 24 clk 2RI, HE data A, q 724

I 6ns 2 Ja<xiity data . &K 12-16.

0 ps ID.Q ns 20.9 ns 30.9 ns 40.9 ns 50.9 ns
Bl . 40.0 n=
|
w0 clk
1 data

= =

B 12-16 {472 D gz B2 R4
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| ZVRnEEEES TN

128 EBEHERPENMFENINEE D il x5

1. SO ORI S0 P 2%

TETR 5 D fish A 2 F 8 0 5240 5 ot 0 67 428 Sl o L 525 R0 A7 1) B SR 1) 5 W) A
TEOR ) LS SR A AT 20 S A RS Dy Rk A 4%

AT T reset A M (reset=1), XK D fil K #4452 A1(q=0), Hir K.

MBANAE T TR (reset=0), 1B 5 R (set=1), XK bk 247 B A (q=1), &
HoF.

MG NAE TR E N AS S H TR (reset=0, set=0), IX I IS5 5 i U 31K 5 3\ A5 5 g%
Flr i A3 WA HE S IR AR

2. SEEGACHY 1 EEAAEE O[3]5 94 v, FItHAE:

- BAT L SR E AL DI RER D filk 4%
-- AsynSetupDTrigger.vhd tested OK! 2009-08-18
- S [3]5 94 1] 5.4.2

LIBRARY ieee;
USE ieee.std_logic 1164.all;

ENTITY AsynSetupDTrigger IS
PORT( clk,data: IN std_logic;
reset,set: IN std_logic;
q: OUT std_logic
)i
END AsynSetupDTrigger;

ARCHITECTURE second OF AsynSetupDTrigger IS
BEGIN
pl: PROCESS (clk, reset, set) -- —MBUHK(E 5
BEGIN
IF reset='0' THEN
q<='0%
ELSIF set='1' THEN
q<='1}
ELSIF rising edge(clk) THEN
q<=data;
END IF;
END PROCESS p1;
END second;

3. SEEGACHD 1 & Yn )5 TR BLAN S 07 BCIE A o ) 0 1 TP R e
4, SEZEGACHD 2 A R E 4155 237 T, VA, AH R

0181 U AL 208 T
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— HHAA P EAIIREN D fili e &%
- DiffLogic.vhd 2009-08-18
— WA E 415 237 )T

LIBRARY iecee;
USE ieee.std_logic 1164.all;

ENTITY DiffLogic IS
PORT( clk,data: IN std_logic;
cls: IN std_logic;
q: OUT std_logic
);
END DiffLogic;

ARCHITECTURE second OF DiffLogic IS
BEGIN
pl: PROCESS (clk, cls) -- = M55
BEGIN
IF cls='0' THEN
q<='0';
ELSIF rising_edge(clk) THEN
q<=data;
END IF;
END PROCESS pl;
END second;

5. SCIRACHY 2 2eid 4 Jn D RE U ORI o075 B 1A o () ) PR S S

\ I R iR

129 EEBRIPEAMEAIEE D R4S

1. SEIJ5 BRI SEEG A 25

S0 RATAVE NI E D i A & 10 AL A EAT 5 N IE ¢ W EER D i s 1) =2 A7 AN
BTS2 I B, XA T HAT R AT AUE A DR D il 4% -

2. ASZHGACKSAE L (SR ACR R A P AB SO . ARG B DR

- HARDRAL M EALDIRER D fil & 2%
-- SynSetupDTrigger.vhd tested OK! 2009-08-18
— SR T3] 95 Hf 5.4.3

LIBRARY ieece;
USE ieee.std_logic 1164.all;

ENTITY SynSetupDTrigger IS
PORT( clk,data: IN std_logic;

50182 U AL 208 T
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reset,set: IN std_logic;
q: OUT std_logic
);
END SynSetupDTrigger;

ARCHITECTURE second OF SynSetupDTrigger IS

BEGIN
pl: PROCESS (clk, reset, set) -- —/MBUH(5 5
BEGIN

T B A
S Rrresetyfi 5 i T AT AL

IF rising_edge(clk) THEN
IF reset='1' THEN

q<='0%
ELSIF set='1' THEN - B (set)[F 5 m PR
q=="1%
ELSIF rising_edge(clk) THEN - it [ T4 ¥ BRI 2038 D find 2 4 HY
q<=data;
END IF;

END IF; - W IS S A A AL

END PROCESS pl;  --#FFE4EiEH)

END second; - gE R AR EE A
L FNSR R RS

12.10 VDHL &S LR 588

ASZIGACHD 528 3 TR SEI0 N AL, HJE R T B 4h—F HDL 28, Wi
VHDL 52 .
2. VHDL &5 SE5ARES W T

1.

-- VHDLCounter 2009-08-18 --
— 4 A R [RDE AT s 1) VHDL ik

LIBRARY ieee; --#1JF IEEE J#

USE ieee.std_logic 1164.all;
USE ieee.std_logic unsigned.all;

ENTITY VHDLCounter IS
PORT( clk: IN std_logic;
clr,en: IN std_logic;
q: OUT std_logic_vector(3 DOWNTO 0)
);
END VHDLCounter;

ARCHITECTURE first OF VHDLCounter IS

--fTJF IEEE 1) 1164 FLFA1
--$TJF IEEE ] unsigned F£/3£2

SRR (A
s SUR BB
RO, BRSSO
-5 SUH R

- SR AR )

S E ] (ALUN
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SIGNAL q_t: std_logic_vector(3 DOWNTO 0);
BEGIN
PROCESS (clk)

BEGIN

IF rising_edge( clk ) THEN

IF clr="1' THEN

q_t<="0000";

ELSIF en='1' THEN

IF q t="1111" THEN

R, S UGS S
TR T ik
T B T R

q_t<="0000";
ELSE —-VE B A FE A)“BLSIF” MI“ELSE” [ X 14
q_t<=q_ttl;
END IF;
END IF;
END IF;
END PROCESS;  --#FFE4t iEf)
q<=q_t; ~-HEIR B R BB R 4 i v
END first; - SER ARG N

- 58 SUAF 5 LB A S S A5t
-G H s g

3. iESEKR4ERSER 12-17,

& VHDLCounter.vhd

Simulation Faveforms

| ‘{E} Compilation Repart - Flow Surnmary

| 'I'ﬂ WHDLCounterswf | &

Simulation mode: Timing
% Master Time Bar 17.45 ns 4| v| Painter: 3E1.68 ne Interval: 34423 ns Start:
A b s 80.0 ns 160.0ns  240.0ns 3200 ns  400.0ns  480.0ns  S60.0ns  640.0ns 720,
' Hame 1745 ns
ju
Aol o L 1 1
I 1 clr |
[ b en J
4 @3 H q [01 Y b4 2] o [3] b4 [4] y 5]
A, [ ala]
— | @Fs q[2] |
ga. Lo J qlt] | |
T ql0]
gl
N 2 Y
& 12-17 VHDL ¥ sK R KN P R 4R
IS 1= +
L ZINSHogis S

12.11  fEjEa4Hmigs

1. ARSZIGACHD 3= ZAE[F] 224 ] 548 CONSTANT Fl SIGNAL 15 H].
CONSTANT &%) F 15 S % SIGNAL 5-0) T 52 X AF G W) A4 vh AN BERE 2 [a) 4% 38

{5 8, AT DL AR ERE sk b
2. VHDL &5 SZ5ARS W

- AREF R 53BR R R fpb, SRS K€ N RIME 5K 1/6pb 34

LIBRARY ieee;
USE ieee.std logic 1164.ALL;
ENTITY FregDivision IS
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PORT (clk_in: IN std_logic; -5 4 A it 11
clk_out: OUT std_logic); - SCH Sk H i 1]
END FreqDivision;

ARCHITECTURE blockone OF FreqDivision IS
CONSTANT fpb: INTEGER:=10; --3& X fpb Moy AUH A, IR E B AU
SIGNAL aqi: INTEGER RANGE 0 TO fpb; --3& X A5 5 aqi, FEHCE 75 Z A 2 Ju
BEGIN

PROCESS(clk_in) -HERETE R, 8 UHURE S
BEGIN - FEDRERABTT U6
IF rising_edge(clk_in) THEN -/ Ki 815 5 2 A 5%
IF aqi<fpb THEN
aqi<=aqit+1;
clk_out<='0"; --Hiy B
ELSE
aqi<=0;
clk_out<='1"; Ayt ef F, A0 UG B Bk b
END IF;
END IF;
END PROCESS;
END blockone;
\ ZR R R

12.12 8255 S/ TAEA = 0 ) VHDL &5 #iid

8255 R M IR T gL AT VS o BT 2 N T8RP R b . ARSI
IUER T 8255 107 B AR . ASEI I H 22 T 5640 % 90 5 1 E H3[6] 28 218 71 VDHL
YA

1. 8255 JFATH I i T A JR 2R

8255A J&—FP Il H I Al 4aFEIF4T 1/ O #2105 [y (Programmable Peripherial Interface,
PPI), ‘& Intel RANGHACEEAR BT ORCE K, o] 1T e b 388 R4 L ik A
R iR E AT AR, ST TAE AR TAE 7 AT LR S, H 8255A
VEFE VI, G5 AN TG EEB I /5@ 4 r g vl A CPU S Ak g phHciin i ia, (Rt
R TTIZMNH

8255A PR 4i Ml 12-18 Fizk. BRI, 8255A LA T LA/ 41k

¥ Ay By Co (i C B3 € 11 EEER 0 F0 C VR 8820 PIAN 643D

(DA 41 B 5512 4

OVEH BT h 4%

DBk / BEHIEH .

8255A HEBALE 3 AN 8 A7 AUH NGt 1 AL B A C, TSNS 24 MM NIk
ANBEAT e E e B A T A RS

uiig 1A Rl 1 B # T LURAE—A 8 R4 18l 8 A7 i .

C HBERTDMEA—A 8 AL D skt A, SCRTE AN 4 f2id N O (C
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HEAERER C HOR AR A, IEH R ADRICS A HAEB FULAE, 05ROk A
FUREB 5 S A A TR B R RS fR 5

| !

— ] 4’7/\—1\ . -
}A:].J —— NV DA — VTSN
5l
[
v
N EHC (T ) PR
N e L
%i}[",:dfjc i HC 7:> PC4-PCy
AL IR — R
RD —»d \
) oS 2 B W—N B ::> PB;—PBo
b T O ——
1
RESET —»| T ‘ T
s 1

B 12-18 8255 &R E M 5 AE
8255A FLAT 3 FISEAT) TAE X, el Jral o— — A N 7 7l 1——
AR R, R 22— =ML 1/ 0 .
A Sz ek 8255 TAE 720 0 52 .

D; D¢ | Ds| Dy | D3| Dy | Dy | Dy
- C M4
bl bR =1 I ‘% it
‘ -5\
Aé()ﬂolj"ﬁzjxﬁ ] 0-%y H4
7300 , :
S ADEsH] YREGTH
01-77 51 ’ e
1X- 73t 1-# N 1-F A\
0-%iy 0-%iy
C I a7 BZH TAF 728
1-HN 0-772%0
0-%iy 1- 77501

Bl 12-19 8255 TAE RIEFIEHIF ctrreg 45X
ZF Kl 12-19, 4 8255 TAELE 720 0 (IHE, #5615 D7 £724 <17, D6DS5 {2k “007,
D2 ik ‘07,
ARSI IR T C A 1 AE 0 Ml 8 12-20 45 T C HRALAIE 1 0 $255H
T S ERE 12-20,
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D7 | Dg | Ds | Dy | D3 | Dy | Dy | Do

HECHKAL I 1%1%
FrBEAL=0 0-= 171

20 PriE$E: 000-PCo
LEX 001-PC,

010-PCq
011-PCsq
100-PCy
101-PCs
110-PCq
111-PC;

Bl 12-20 C A&ALHIEN B A7

2. VHDL f##a5 7 std_ulogic

K257 std_ulogic, ‘1A std_logic 4L,

std_ulogic 1 SRR T ieee_std 1164 £, 22— 7 9 AME IS R E R K7 5 std_logic
/& std_ulogic 728, A X HAET std_logic T R AE. FEE M —AM5 520K
W, ZFAA P, ot AR DR 0 B AL, XA EA S, —H R4
X5l

3. EESLTRESCHE, w44k 8255 _Method 0.

4. VEE TG R RS AR

5. @37 VADL (fF.

WA TR

-- Interface8255 0 Tested at 2009-08-24

-- reference book is writen by Hou Boheng

-- A% 8255 TAFEJ7 3 0 f) VHDL AR A {5411 5 BUET 2 5 1) P45
- (VHDL M {EIA T 5 58 24 s i) 26 222 3t

LIBRARY icee;

USE ieee.std_logic 1164.all;

USE ieee.std _logic ARITH.all;
USE ieee.std logic UNSIGNED.all;

ENTITY Interface8255_0 IS & XA (5244 Interface8255_0
PORT( reset, rd, wr, cs, a0, al: IN STD_ULOGIC;
- HUE 'S reset(B V), rd(i%), wr('5), cs(J1 k), aO(fERA7HhL), al (Fify i)

pa:INOUT STD_ULOGIC_VECTOR(7 DOWNTO 0); -- 8 {7 A 3 ld, J5z 0 At
pb:INOUT STD ULOGIC_VECTOR(7 DOWNTO 0); --8 {7 B i1, J53 0 B K
pcl:INOUT STD_ULOGIC_VECTOR(3 DOWNTO 0); -- & 4 iz C 310, 753 0 %y Ny
pch:INOUT STD ULOGIC_VECTOR(3 DOWNTO 0); -- & 4 iz C¥itll, 5= 0 S A M
d:INOUT STD_ULOGIC_VECTOR(7 DOWNTO 0)
);

END Interface8255 0;
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ARCHITECTURE rtl OF Interface8255 0 IS - B X &R Interface8255 0
SIGNAL internal_bus_out:STD_ULOGIC_VECTOR(7 DOWNTO 0); -- 8 £ 4 it e £
SIGNAL internal_bus_in:STD_ULOGIC_VECTOR(7 DOWNTO 0);  -- 8 47 P4 &5y A\ st £

SIGNAL st,ad,flag:STD ULOGIC_VECTOR(1 DOWNTO 0); - W55 st, ad, flag
SIGNAL ctrreg:STD ULOGIC_VECTOR(7 DOWNTO 0); - 8 M HNME T ctrreg

SIGNAL pa_latch,pb_latch,pc_latch:STD ULOGIC_VECTOR(7 DOWNTO 0);
- A F1,B LA C 11 8 AL hEBAF (5

BEGIN
PROCESS (rd,cs) IR SR, SURER
BEGIN

st<=ctrreg(3)&ctrreg(0);
IF (cs='0' AND rd='0") THEN
IF (a0="0' AND al='0' AND ctrreg(4)='1' ) THEN

internal bus_in<=(pa); -- A port input
ELSIF (a0="1' AND al='0' AND ctrreg(1)='1' ) THEN
internal bus_in<=(pb); -- B port input

ELSIF (a0='0' AND al='1' AND st="01" ) THEN
internal_bus_in(3 DOWNTO 0)<=pcl(3 DOWNTO 0); -- C low 4 bits port input
ELSIF (a0='0' AND al='1' AND st="10" ) THEN
internal_bus_in(7 DOWNTO 4)<=pch(3 DOWNTO 0); -- C high 4 bits port input
ELSIF (a0='0' AND al='1' AND st="11" AND ctrreg(7)='1") THEN
internal bus_in(3 DOWNTO 0)<=pcl(3 DOWNTO 0); -- C 8 bits prot input
internal bus_in(7 DOWNTO 4)<=pch(3 DOWNTO 0);
END IF;
ELSE
internal bus_in<=("ZZZZ7777");
END IF;
d<=internal bus_in;

END PROCESS;

PROCESS (cs,wr,reset) - e ER), SEURR
VARIABLE ctrregF:STD_ULOGIC;
VARIABLE betrreg_v:STD_ULOGIC_VECTOR(3 DOWNTO 0);
BEGIN
IF (cs='0' AND wr='0") THEN
ad<=al &a0;
ctrregF:=d(1);
internal bus_out<=d,
END IF;
IF (reset='1") THEN
pa_latch<="00000000";
pb_latch<="00000000";
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pe_latch<="00000000";
ctrreg<="10011011";
betrreg v:="0000";
ELSIF (wr'EVENT AND wr='1") THEN
IF (ctrregF="1' AND ad="11" AND cs='0') THEN
ctrreg<=internal bus_out;
ELSIF (ctrregF="1' AND ad="00" AND cs='0") THEN
pa_latch<=internal bus_out;
ELSIF (ctrregF="1' AND ad="01" AND cs='0") THEN
pb_latch<=internal bus_out;
ELSIF (ctrregF="1' AND ad="10" AND cs='0") THEN
pc_latch<=internal bus_out;
ELSIF (ctrregF="1' AND ad="11" AND cs='0") THEN
betrreg_v:=internal bus_out(3 DOWNTO 0);
CASE bcetrreg_v IS
WHEN "0000" =>pc_latch(0)<='0";
WHEN "0010" =>pc_latch(1)<='0";
WHEN "0100" =>pc_latch(2)<='0";
WHEN "0110" =>pc_latch(3)<='0";
WHEN "1000" =>pc_latch(4)<='0";
WHEN "1010" =>pc_latch(5)<='0";
WHEN "1100" =>pc_latch(6)<='0";
WHEN "1110" =>pc_latch(7)<='0";
WHEN "0001" =>pc_latch(0)<='0";
WHEN "0011" =>pc_latch(1)<='0";
WHEN "0101" =>pc_latch(2)<='0";
WHEN "0111" =>pc_latch(3)<='0";
WHEN "1001" =>pc_latch(4)<='0";
WHEN "1011" =>pc_latch(5)<='0";
WHEN "1101" =>pc_latch(6)<='0";
WHEN "1111" =>pc_latch(7)<='0";
WHEN OTHERS =>flag<="11";
END CASE;
END IF;
END IF;
END PROCESS;

PROCESS (pa_latch) - B, SRR
BEGIN
IF (ctrreg(4)='0") THEN
pa<=(pa_latch);
ELSE
pa<="ZZ7777777",
END IF,;
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END PROCESS;
PROCESS (pb_latch) IR SR, SURER
BEGIN

IF (ctrreg(1)='0") THEN
pb<=(pb_latch);
ELSE
pb<="727777777",
END IF;
END PROCESS;

=
MO
a2
=
oH
iy
oy
&t
[ 1]
W

PROCESS (pc_latch)
BEGIN
IF (ctrreg(0)='0") THEN
pel<=pc_latch(3 DOWNTO 0);

ELSE
pcl<="727277",
END IF;
END PROCESS:
PROCESS (pc_latch) - ER), SEURR
BEGIN

IF (ctrreg(0)='0") THEN
pch<=pc_latch(3 DOWNTO 0);
ELSE
pch<="7Z777";
END IF;
END PROCESS;

END rtl; --TRZ4581k (544 Interface8255_0 5 X 45 W

6. SIHIZTHEC.

7. DIREAT EA 45 H o
8. T#.

9. Wik,
NSWiEis 3 AP

12.13  53%%) 8255 1 " VHDL E =S H#id

1. Altera A H1E 2002 4FFE4E T —AN5E 4211 8255 (5 4 1) VHDL JEARHS .
Altera 73] 8255 .U 3N TFESCAERY VDHL SCHE B R -

1, A8255.VHD
2, A8255TB.VHD
3, A8255TOP.VHD
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4, CNTL_LOG.VHD
5, DOUT_MUX.VHD
6, PORTAIN.VHD
7, PORTAOUT.VHD
8, PORTBIN.VHD
9, PORTBOUT.VHD
10, PORTCOUT.VHD
11, tb_A8251.vhd
12, tb_A8251 top.vhd

2. WS ARG S
K 12-21 45 7 8255 SR IE A A G 5438 . 23 MIEL 12-21 W] LLE 2 Altera
I EFEAEIX A VHDL H5RFEREXT 8255 b F K45 S ik 2 4T 11

Simulation Report - Simulation W avef,
& |

Sizuiation Taveforms

Simulation mode: Timing
h Master Time Bar: 15,925 ns 4| +| Pointer: BR.36 ns Interval: 39.44 ns Start: Ops E
A 0 ps 40.9 ns SD.Q ns IZD.ID ns IBD.ID ns ZDU.ID ns 24D.ID ns ZBD.ID ns 320.|D 1
h Hame -] 15,925 ns
|

Al [ @+ [

1 tm]

(1 21 A0l
# 3 CLE | [ |
%, [ T8 0]
— @13 DOUT ]
g, =22 nCs
T e 23 i)
%l‘ 24 iR

o 25 FAEW

i 78 PATH ]

o 35 FAOUT [0]

o 44 FEEW

45 FEIN ]

954 PEOUT [ (o]

Y63 FCEN )]

T FCIN [}

T FCOUT ]

=90 RESET

B 12-21  Altera A7 8255 & H KB EXHHEE5IR
3. DhRedi A P .
HH 2 FAT 90 'S S BE 0 50 LA S B PR P 45 5 o SR A 38 7 i 4 T 0 . FH
DI SEBF o
4. R
B AT S | AE S, B A RN B 4%z 7 By LED #Ui4, C D&
LEDR &¢4]s I H B4749 S W% SO DE2-70 SEHGAR IS 47 I FR H 645 5

& ARSLGTR LR
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B3 E JREEEASLIINE 3 4

F13F BREBRHANEZERE 34

7E DE2-70 SEIG MR E AT LASE T 5 BRI N R S0 T H o A EEIRATTA 4 3 St 5 B
P4 N SEEL ) Bl 7 DE2-70 ST H .

13.1 1% 100 [F5 %8s

1. SR R S A Y o
SRR Hean e LR N R N RO ETRA BV IHFEAR.
DI RS SR B IR L, 3R 13-1 S5 T LA R ISt B ™= i w7
T FZPHE 100 T A 057 4% 741600 THSHER 13-1. ASIRIH M 74160 & )7 Pk
AN 100 9 FRE T -
R 131 FEHERERRER

gcflﬂ-j?;;;; R THERE, A|EhA RS

T4161 A ZidHIE A ({REF) [l

T4HC 161 Ay ZHEHN0GE FF (RBTF) [E:F

T4HCT161 Ahr Z3EEN0GE S (BT Elag

kg T4L5191 B3 Bt for 2 3HERIATIE x FiF
TAL5193 | FREHERAR TBEREIE | R (ERFE) FiF

T4160 TN A4 BT [

T4LE190 LRz bty i L b x FiF

i TALS293 | RRETHP4AL ZIEHINDE A x
T4LES280 Z-h-tHiEsneE =i FiF

2. 74160 ££ 1 BCD Al 5o I B

74160 2 EAWEE BEL WA BTG PU DhRE BCD TR O . HOE R RE
SUREMIE 13-1 FioR. 74160 (5] 58 H R

(DDO~D3 J& T & £ Hn A iy

(2nCLR /2 7] 253 242 il g

(IRCO 217 i tH ity

(DENP F1 ENT J2& U1 £ G 45 il o

(5)nLD [F] 25 & g il v

(6)CLK S 85

(MQO~Q3 4tk 5

D, D, D, D,
| ‘ ‘ ‘ 74160 ThEEFR

TR —d CTRDIV 10 CLK|CIR ID ENP ENT o fiE
LD —o t 0 X x % |FEEE
ENT—— TC=9 [—RCO il 0w w lEmEm
ENP™ X |1 1 0 1 | CEIERCOMIKE)
clk—p € T x| 1 1 x o |mEs®Reo=0)
4k
o 0 O O t 1 1 1 1 Uit

WIS R E
B 13-1 74160 &5 HBRFEEFITIRER
74160 1 TAERFan i 13-2 fiis.
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I3 E JREEEA SR 3 1

Heil
A

it

B TIRAE

B 132 74160 {5 H I TAER R B
3. S ENH
FHW R 74160 857 F— AN 100 TE5ss Fo s R BR W& 13-3 P ASEEG I H 27%
T ERARIE A [6].

D, D D, Dy D, D D, D
& | 1] ]
D —1 {ﬂ
| 7 CTR DIV 10 CTR DIV 10
e RCO
| ENT TC=9 ENT 2 TC=9 ——RCO
Tlene @ e Lipe @
CLK » C M 74160 C 4 74160
T T 1 ’_ | | | |
T T 1
er Ql Qz Qi Qn] QI Q! 03

FHMS J 74160 F4 k(14 100 TS

Bl 13-3 £ 100 THEES ) A SR B R
4. L TRECAF, A4 Counter100.
5. WERTE MBS SR A
6. BUZE—ANF A H R EE S (Block Diagram/Schematic File), 5434 .dbf. 1% H
JREREA AN 74160 5 0. it /AT ST AL EE (Analysis & Elaboration)
Rk B e, L%, R2MEC DE2-70 51D ZE &l 13-4,
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I3 E JREEEA SR 3 1

COUMTER

GRS "
T
T
G

L

113 8
11 15 S

I —

B 13-4 [FP 100 THEES R RTE Chdf SCTHRLED
7. SEEEGSIAEL . SER 13-5. 7 R MG S, BAEEEIES.

Node Name Direction Location /O Bank Vref Group 1/0 Standard

1 o ClK_50 Input PIM_AD15 7 B7_N3 3.3V LVTTL (default)
2 i#  |EDR[17] Output PIN_AJ7 3 B3_N2 3.3- LVTTL (default)
3 4  LEDRO[I] Output PIN_AJ4 3 Ba_N3 3.3V LVTTL (default)
4 4  LEDRO[Z] Output PIN_AJS 3 B3 N3 3.3V LVTTL (default)
5 4  LEDRO[1] Output PIN_AKS 3 B3_MN3 3.3V LVTTL (default)
& 4 LEDRO[C] Output PIN_AJG 3 Ba_N2 3.3V LVTTL (default)
7 ¥  LEDR1[3] Output PIN_AJ2 3 Ba_M3 3.3V LVTTL (default)
8 &F  |LEDR1[Z] Quiput PIM_AJ3 8 B&_N3 3.3-V LVTTL (default)
g i  |EDR1[1] Output PIN_AH4 3 B3_N3 3.3- LVTTL (default)
10 &  |EDR1[0] Output PIN_AK3 3 B3_N3 3.3-V LVTTL (default)
11 <<new node...

B 13-5 [FIZ 100 THEE 1 DE2-70 SEHHR 5| B4 o

8. B 1 YCE AR 100 THEAS ST

ZH IR .

HE: IR 74160 RIS, Gt s

F12-1 [0 100 THEAR IG5 e

i 511 5% 511

Clk_50 Pin ADI15 RCO LEDR[17]

feilids At QD LEDRO[0] il##E QD LEDRI1[0]

vk 2iNele LEDRO[1] Hil#E QC LEDRI1[1]
]
]

el dt QB LEDRO[2] itk QB LEDRI[2
eI #t QA LEDRO[3] it QA LEDRI[3
9. M. HER: VCC A GND o] LA ECS ]

10. Dhfeti AN i . 2 K 13-6,
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Simsiation Tavetorms

imulation mode: Timing

Master Time Bar: 16.0ns 4| *| Painter: 209.05 ns Interval: 193.058 ns Start; End
A yPprs  #00ns  1600ns 2400 ns  320.0ns 4000 ns  4800ns S0 0ms G400 ns  TAOOms  B00.0
26 Hame 6.0 n=
|
w0 CLE_S50 LT
ol [E LEIR g [0]
P E L1EmR[1T]
3 | B LW (R EWE E(TT GRS 6060 RN L Es ERT) CRATE (R GRER CWGE EFLCREY EWEk (RN ENE £ (I CHTY fREK ]
u, o wERols] | || B
— |5 LEDRO[2] | |
==y LB LEDEO[1]
=t o T LEDRO[0] T
8l (e | g um T Bl ¥ T 2] ¥
o9 LELR1[3] I L
@ 10 LEIR1[2] ] [
o 11 LEDE1[1] [~
P 12 LEDR1[0]
10  MERF 0.1,2,3] FEIHIIEFFEE!
7
B 13-6 £ 100 {HEE N PR

11 B8 SR 100 v s 51 (25042 74160 85 /v BCD 551 IR 7).

122 [P 100 vHEAR A 2 k514 I
&5 71 5% S
Clk_50 Pin_ADI5 RCO LEDR[17]
Zeiligs A QD LEDRO[3] il QD LEDRI1[3]
feilidsE QC LEDRO[2] Hil#E QC LEDRI1[2]
il #st QB LEDRO[1] it QB LEDRI[1]
eI #t QA LEDRO[0] Lt QA LEDRI[0]

12, XTI . 6K 13-7. 0] IWARIRIAS 74160 25411 BCD 84 A % i 2 1E

i o

Simulation Taveforms

[} tdaster Time Bar 16.0ns 4| »| Pointer: 1.09 ng Interval -14.91 nz Start
A Dps @00ns 1600ns 2400 ns 320 0ns 4000 ns 4800 ns 5500 ns  B40.f0 ns
'y Hame 16.0 ns
o
QA | ms  UUUUU U U U U U U U
&l | B LEE 9 9 07
o2 Lizpgiim) i
e @3 | E LEw @) 68 EXER CRER CREN CH:E ORER EVED CHER CREE CREL (R ERER CHER GRS CRER (RIR EREN
L Y LEDRO[3) I i
— (@5 LEDRA[2] 1 1 1
= |28 LEDEO(1] | |
2 Y LEDED[O] | |
1) o8 [ LEDR1 )] [1] X (=]
o LEDRI [3] i f
10 LEDR1 [2] il [l
@11 LEDR1[1] l T
o 12 LEDE! [0] 1o IH 20 T

EEHFINT&E. REINTS,2.1.0]

B 13-7 582 A 100 tHE AR R
13, 90— ENP (NS . 2518 13-8. DhREDT ELAIIN BT 2045 A K ) o
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COUNMTER
74160

B 13-8  7EHE 100 15083 1 R E B in—MEHE S
14. B ¥k
FER 100 [H]20 V£ 10 o S ] B PR i —A> 74374 &5 1, BOMHE 1000 T4
R
00)::¥ 8 a7
| _ﬂazﬁ% 74374 j&){?f@_ﬁi_ﬁ%ﬁ 1000 i{r_%ﬁ;_%%ﬁéﬁ%&?r@]ﬁﬁﬂﬁtﬁ . _?5%@] 13-9.

FIN_ADTH

[HET]

74160
74160
74160

TTCOUNTER T TnEA

TTCOUNTER

CEGi]
L —

TELFTI] i 11115 S

N RS F[ Pl PPN _AK3 ] - - RS ER N L S E RN S

B 13-9 #1000 RS2 Ha% Bk BB

@5 |5 Ec
T D B s, THEBUE R KRS AN R BT CARR T BBz ok, sEBrif 5] i
SRLEN 3 B 74374 (AR S | A BC RN 40 6 Kk 6% LEDR[11..0] |

Mode Name Direction Location 10 Bank vref Group 10 Standard

1 I CLK_50 Input PIN_AD15 7 B7_N3 3.3V LVTTL (default)
7 &  LEDRO[3] Output PIN_AJ4 8 B&_N3 3.3V LVTTL {default)
3 ¥  LEDRO[Z] Qutput PIN_AJS 3 BS_MN3 3.3V LVTTL {default)
4 ¥  LEDRO[1] Qutput PIN_AKS 8 B3_MN3 3.3V LVTTL (default)
5 ¥  LEDRO[O] Output PIN_AJS 8 B3_MN2 3.3V LVTTL {default)
6 ¥ LEDR1[3] Output PIN_AJ2 8 BS_N3 3.3 LVTTL {default)
7 & LEDR1[Z] Output PIN_AJ3 8 B&_N3 3.3V LVTTL {default)
8 o  LEDR1[1] Qutput PIN_AH4 3 BS_MN3 3.3V LVTTL {default)
9 ¥  LEDR1[0] Qutput PIN_AK3 8 B3_MN3 3.3V LVTTL (default)
10 & LEDR2[3] Output PIN_AB13 8 BS_ND 3.3 LVTTL {default)
11 & LEDR2[2] Output PIN_AC13 8 B&_N1 3.3 LVTTL {default)
i & LEDR2[1] Output PIN_AD14 8 B&_NO 3.3V LVTTL {default)
13 ¥  LEDR2[0] Qutput PIMN_AH3 3 BS_MN3 3.3V LVTTL {default)
14 ¥  olEDR[15] Qutput PIN_ADS 8 B3_MN2 3.3V LVTTL (default)
15 &  olEDR[14] Output PIN_AC11 8 BS_N2 3.3 LVTTL {default)
16 <<new node =

B 13-10 #1000 [R5 14025 15 43 AC .
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13-10 H1f#) oLEDR[15.. 1412 A2 511, 4302 B AL IEAL AL A7 . and] 13-10
FT7R o

Q5| 5 Ec

XFTHE 1000 -3 v H 2GS 0 FLAS AT, WA SUI [R) 0B A, TUAS B 6% WL 4% 3] 4
1000 THEES VAR 999 B IEERI T o e 0 EL I IR) Y 8us BUE K. W ik +
3¢ ->Edit->End Time. Z& K 13-11.

.Project Mavigator

: WERAR A SR E
a Files ﬁ%%sﬁwl

§ 3 Counter100, bdf 1 Default extension options:

'-' Extenzion value: JLast clock pattern _:j
& Counterl00. sim. cwwf L

-End time extension per signal: —

] Estengion value ]
| Default extension value |

Hierarchyj Files j & Design U

Tasks —

oLEDR[15]
Flow: ]Full Dezign oLEDR[7].

Task M
L

[ W Classic Timin
{E‘} Frogram Dewice (0
=] a Verify Design

B3 Simulate Desis ok | cance ‘

A B Giseias Tl

B 13-11 A EFH Edit £/ End Time A\ O3 B B EKE
BEAN, 7E 322 Assignment #2117 Setting A B ZE3CE 7 BN K S . 6K 13-12,

Settings — Counterl0D @

Categony:
General Simulator Settings
Files
Libraries Select simulation options,
Device

=~ Operating Settings and Conditions . . =
Voltags Simulation modeq;l'lrﬂg_)) ﬂ
Temperature Simulation input: |Wavef0rm1 el Add Multiple Files. ..

Compilation Process Settings

EDA Tool Settings

Analysis & Spnthesis Settings " Fur simulation until all vectar sirmuli are uzed
Fitter Settings

. . _
Timing Analysiz 5ettings fe End simulation at:(ﬁi\_ |us j 1&E%EE¢| ETJ%*&
Azzembler

Design Assistant

o ] [ ] [

Glitch filkering options: | Auto -

SignalT ap Il Logic Analyzer | J
ogic-Analezer |n erface/ More Settings...

imulabion Werifization

Simulation Output Files
PawverPlay Power Analyzer Settings

K 13-12 \EFH Assignment £ Settings A\ 0% B 45 E A TEHS
WITESR
13-13 5 H TAE 1000 15048 1) I 07 B4 45 3 o VR RS 38U 5 Ik i) T A
‘rﬁzo
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k Master Time Bar: B0.0hs ﬂpolnter: 10.09 ug Interval 10.04 us Start: End:

A [, 59 us 9.67 us 9.75 us 9.83 us 9.91 us .99 us 10.07 us

% Fame _

& [®o CLE_50 MMy
o dl [E LEDED Ch AR S NG G D G EE) OV Gl CNER O E G TV O O Gl O 5 6 O i (A SR SO N CRAl: CHE) ON
w2 |4~ |-LEDRDI[3]

L w3 |fif  [LEDRO[Z]

&, B peeolo | 1 1. 1. 1 L 1 [ L 1

-+ [os o .18 10 I Y O Y Y 0 Y Y 0 gy g Y o Y 0 gy

= &6 | [ LEIRI ] i3] 4 [l AR [ W

) T |+ FLEIRIL3] [ |

2y [ops |fr  [LEDRIL2] |
o k) |FLEDR1[1] |
o 10 L LEDR1[0] e ~
11 | @ LEDRz 4 [E)] 7 o]

12 | LEDRZ[3] = ke R . s .
i E —— Bt L & LR %;2?0 ( friiz%ﬂ]_
o 14 | LEDR2[1] P T
o 15 L LEDRZ[0] d |

o 15 oLEDE[14] Il 1 4 b 1

D17 SLEDR[15] | ST

B 13-13 £ 1000 2SN B RS R

& ASLRARFEN

13.2 8if7%4s 74373

1. 8 Piifras 74L.S373 L1 )5

74LS373 J&A A A II\AL D Bifr ey, AURE(S 548 OF MK TR, =& 14T
SHARZ, AVF 1Q-8Q fr #] OUT1-OUTS, 4 OE i by v T, fr —2&11WiIT, %
4 OUT1-OUTS 4b TiZas kA . Kl 13-14 45 H1 T 7418373 K51 S 5 A0 i S B E

~ 74373
1 D1 Q1 —
—{D2 Q2|
D3 Q3 —
D4 Q4|
D5 Qs [
DB Qs [—
D7 Qr |
D8 Qs [ / l_‘
—of OEN
e O 1 2
w1 DLATCH @ ® 6
BpEe 7415374 BREHE

Bl 13-14 7418374 5 H BI5 1 BMG S M REE

G MONBHRIT AL, 24 7418373 FI/EHUAEBIAE 2SI, & e Al =28 1Tl AE S 5 OF
AR, X, 24 G A A PR, B g (1Q-8Q) IR A A\ (1D-8D)
ARASAHA s 24 G ity My HTR [P M S CR B B, fr A\t (1D-8D) RS 1Q-8Q
(1) )\ A7

2. S R PRSI Y A

H—h 74LS374 (B2 74374) SR M—> 8 {7 D Bifrds. ASLISH T 5t
KI5[5].

3. N TRESCHE, @4 Latch74374.

4. VE RGN PR RS AR

B —AN B i H R B B S0 (Block Diagram/Schematic File), 545 4.dbf. SEH K
13-15,
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&, guartus IT — D:faltera/80/0813/LatchTd3T4/Latchid37d — LatchT43Td — [LatchT4374. hdf]

zile Edit ¥iew Froject Assignments Frocessing Tools Window Help
D@ S 2! Latcn74374 e ee LA

Project Mavigataor - X % Latch74374.bdf l
4 Files —

----- Waweforml. wwf

- —
Tasks - X ki i
Flow: |Full Design < | A DI

B 13-15 74374 R HEE
5. BN SCHE, BEATIhAE 0 BURB A B, 7 BUEE SR IE A

& RIRAR LR

13.3 UO47 & N\ B BB AL T A5

1 S T FRRT S P 25

K H SR B P g R, RIHIDUAS D il R SR B 4 7 HR N R IR S7 474 . 2P R D
fith R 4 RIS (1) 65 FRAS A7 T RE . ANSEIG 2% T FAE 55058 N 9 25 (1) B A5[ 515 188 1L,

2. S TRESCHE, @444 ShiftlnOut.

3. WEMTEI G0 RS RO R AT

A ZE—ANHr A H R #E P S04 (Block Diagram/Schematic File), o548 4 .dbf. 1% Hi U B
() BT L B an ] 13-16 e e BRI IH H A5 5 V1% & DATAOut. EH (1)
By th15 ‘5 DTATOut 24 RM A, AHZ A S E AR B

........................... B ool LIl pEE EF
DSR4 Y [ s FEN | [ BEm | oo |_¢_|m X

B A N - L e a— -
B I cL B I CLEN B I cL
......................... Clas R I Sl e
e I

Bl 13-16 4 A8 N HBAL & 77238 B R E
4. FENLPIE ORI R SCAE
5. TS IRTh B BRI P4l B
ZERE 13-17, ZESH TP R,

Simulation Taveforms

imulation mede: Timing

k Master Time Bar 18.728 nz 4| +| Painter: .81 ns Interval: E3.09 ns Start:

A v PPS  40.0ns  80.0ns  1200ns  160.0ns  2000rns  240.0rns  280.0+ns 320
n

6 Hame 16.7 | 18.725 ns

|
& 0 Clk B
1 Dataln A |
# Ly 2 DTATOut A

KB 13-17 4 BN B AR
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H T FEERE DATAOut {55 FIVERA I TR IR , 78 FEL M P s n = A ik o 2 ) i HE 9
ql, 2, 3 f5'5. ZFHK 13-18.

o i Dataln

Elswﬁﬁﬂ})mﬁ%ql q2q3%ﬂj§”ﬁ]
BEAT hBE T BRI 5 07 FUB B SLR. BSRIAT Partition Merge #1F. it Rik
#| Partition Merge #/FET. ZF K 13-19.

¥, Quartus IT — D:/altera/80/0813/ShiftIn0ut_copy/ShiftInOut - ShiftInOut - [ShiftInOut.bdf]

P8 Eile Edit View Eroject Assigunefls Baiiirftrs : findow Help
D=L |3 © @ P DR SR e
FRUERE AT P Start Compilation Bl ompilation Fieport - Flow Summary I '@ Shiftin0ut. vk
3 Files B)) dnalyze Cwrrent File [T
%ogny_BhiftIndut. bd ¥/ Start Anelysis & Elsboration
: ShiftIn0ut. wwf

; Update Memory Initialization File %Y Start Analysiz & Synthesis Crl+k
LB ShiftIndut. sim ewE T
& Compilation Report Ctrl+R 1mruu n Merge
e

A 13-19 4T Partition Merge FIER/ETR
6. WEATE —IRINREN EA P .
DIRefh BRI P B 5 RIS fG — D il R 28 AR fG — > D il A4 R 7 26 3R
AN . IR E RN G— D il kds b (ES . 25K 13-20 ZEERENT
Eif:I)ﬁ§7*%§HﬁﬁJﬁi§U%ﬂq4o

§ga 1 T

Bl 13-20 g5 —A D AR AR H T q4
7. TR RS RE AT BT R
ThEElh BT, ZE K 13-21. BT UG His a1 D fil e 285 A 35 1 Mk
AT R T S A B
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Simnlation Taveforms

';i Simulation moede: Functional
: THEEHE
[% M azter Time Bar: 20,0 ns 4| ¥| Painter: 0ps Interval: -20.0 ng Start:
. A 0 p= 40.? ns 80.9 ns 120.|D ns ISU.ID ns ZDD.ID ns 24D.ID ns= ZSD.ID ns 320 P nz 36
w Hame 20.0 ns
o
& [0 Clk L
[ Dataln 1
preid 1 1 1
o 3 al LT
#, |2 92 | ]
— |IFS 93
w28 < R 1 1
4l EE: q48% H SDATAOuUE —EL

B 13-21 DU D fb SRR g i 51 B2 5 I ShRE (T L4 R

SR T 22T I 4 LA B B 124278 Can't continue simulatiom because delay
annotation information for design is missing. it [RIEFRIATZR, F3ENEAT— IR g 5 A R
AV BRI RN . AL, $UT 3 H Processing->Start Compilation (Ctrl+L) #AEI.
BRPATH PR, 25K 13-22. BARB P HZIEM. 5 D A3 KT AR
AHECEL, Q Hvth AL I K4 6.5ns.

i Simulation Waveforms

7 Simulation mode: Timing
| Al 8 /B B B AT R (T
[% b aster Time Bar: 18728 nz 4| +| Painter: T49ns Interval: 11.24 ns Start: Ern
: A Yal U ps 40.@ ns BD.ID ns 120.|U ns IBD.ID ns QDD.ID ns 24D.ID ns ZBU.ID ns SQD.IU ns 360
I 96 Hame 13_1'17 18.725 ns=
A
@ =0 Clk A
w1 Dataln A |
“ @z A IR 1 1
L3 ql AL L] |
405 o x T ] ]
— |5 a3 A 1 1 ] 1
= (2 5 IEEEEEEE 1 —
24 MR Q4B % H SDATAOutH HH 7 & —3
%
1 t2 3 t4

Bl 13-22 4 Az B8\ BB RS 00 30 A7 4% 0 I 0 B A AR TR

& RIRIR LR
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s 1 JTAG &

M1 JTAG XA E FPGA

(1) %4 DE2 #i 1 Ly

(2) H USB Zi%#: DE2 JF kAR

(3) & “RUN/PROG” FF 4L E| “RUN” i

(4) 4TJF Quartus 11 i feds, B 1-1 P, 8 ITAG B, &+ “.sof” 45=MAL
B, 5ERCFPGA IFLE

W Quartus IT — [Chainl. cdf]

File Edit Processing Tools HWindoew

‘:; Hardware Setup... No Hardware Mode: |JTAG ﬂ Frogress: 0%

™ Enable real-time ISP ta allow background progranarming [for MAX || devices)

Blank-

Pragram, Vierify gne

File Canfigure

Device Checksum Usercode Eramire

|

(5) BLEs5eHE, FPGA wia B3histT T

USB Blaster Circuit

UsB PROCRL JTAG Config Signal
Quartus I —_ onfig Signals
Programmer _I:. JTAG UART .
"RUN" JTAG Config Port
RUN Auto

ower-ontonfig

FPGA

EPCS16
Serial

Configuration
Device

BfFE1-1 JTAGHEFEREE

AS t5\EC & EPCS16

(1) %4 DE2 i1 Ly
(2) H USB Zi%#: DE2 JF R AR
(3) i “RUN/PROG” JFX#4F| “PROG” fi'E, Z& KIMix 1-2.

USB Blaster Circuit

PROG/RUN ASMod
Quartus Il _] USB > ode
Programmer Config JTAGConfia p
ASMode "PROG" Auto onfig Port

Power-on Conifig

FPGA

EPCS16
Serial

Configuration
Device

Rfffs 12 ASHETEREE
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(4) FTJF Quartusll sy, WK% 1-3 Fros. %5 Active Serial Programming, £+ .pof”
SERIBCE SCIE, 58/ EPCS16 HIRCE

t Quartus II — [Chainl. cdfs] BE=]Es

File Edit Processing Toeols Hindow

éa Hardware Setup...| | Mo Hardware Mode: |.&ctive Serial Programming j Frogress: 0

[~ Enable real-time ISP to allow backaround progranmming (for M2 | devices)

| File Device Checlksum Uszercode Eroorﬂ{gam; erify | Elf‘?:é{k E xamine
BIMft % 1-3 58 EPCS16 TR E

(5) BESEH)G, 8 “RUN/PROG” JFKikF] “RUN” fiE.
(6) CHIHLIE, RJGH L. XFE EPCS16 SRS Hah F#3 FPGA L. IfEES
e T
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k2 DE2-70 N IR ERHENE R

5 #®1E i+ # P
1-1 | Z:%% USB-Blaster JX%/) 2
1-2 | USB-Blaster I %)) 5 AMEfif 25 9
1-3 | DE2-70 5| Be i — etk de 3, JEA 10 51 9

SEI— 3-8 IRADESSLLG
2-1 | ##37 Quartus 7% 12
2-2 | WE TSRS, TRCE4 LT E Sk 4 12
2-3 | WE FPGA s S 13
2-4 | B'E EDA T H, Ao TRERgS 14
2-5 | ¥ IS Quartus AR R 4w B 45 B S04 15
2-6 | 4w'5 v BT S 15
2-7 | ARAE v B SO 16
2-8 | Analysis&Synthesis (T 5%:8) 17
2.0 Analysis&Elaboration (7387 5##48T) 17

5 Analysis&Synthesis [X 7|

2-10 | 4% Quartus % 18
2-11 | F LRSI ISR 2 —) 19

2-12 | SRS JE i, AERR sof A 19

2-13 | gafe s T 20

2-14 | ffi5E N EdELE 4 DE2-70 () USB-Blaster 2 1 21

2-15 | 3-8 iy S 1P B 2 21

2-16 | Besk>] (4-16 BEiL2%, 74LS138) 22

X i N e
3-1 | 230 DR O T2 SR 44 29
3-2 | iRefi E 30
3-3 | EALPIE SO vwt, RN ING 5 4 30
3-4 | XFovwf SCPRIIE 5 TR I Bk E 33
3-5 | Xfovwf SCPFRIE 5 B E AL R 33
3-6 | DRAE.vwl XA 35
3-7 | FeE A R 35
3-8 | AEEIhREA BN K AT 36
3-9 | A I ORAE ARSI 37

3-10 | CPATIEDIRE LI R B (8.0 Wi 39

3-11 | CPATIE DR A P (7.2 JRO 38

3-12 | @445 HT1X SignalTap IT (1) 4 40

3-13 | T HEHIH R S E AT 45 R W 40

3-14 | B @45 M1 SignalTap 11 LA 40

3-15 | IEFEZ AR AT A B 42

3-16 | i%E#% SignalTap I )M 5245 4 42

3-17 | & 45 HT X SignalTap IT U & 43

55204 U1 AL 208 T




bt ox 2-4

K= TGRSR

4-1 | Al FH A5 HE PR OR 5 b A il e vl 46
4-2 | P NIRRT, RIS H 3% 46
4-3 | BCERIA /G 48
4-4 | BOSCRB G| AR 49
4-5 | FA.CSV A g | o id Col e 7 02 =) 50
4-6 | MBR.CSV I 2EMZ /UGS 50
4-7 | WELM K SCAF Technology Map Viewer 51
4-8 | BOEA EE I [H] 53
4-9 | I B LE S A 56
TRV B TR
5-1 | f# ] MegaFunction Jll_ 575 HE B AT ¥ 57
5-2 | f#ifl MegaFunction 75N 25 17 4% 58
5-3 | e AL T A7 4511 HDL 257 58
5-4 | Analysis&Synthesis 55 qsf 1} 63
5-5 | ZiE qsf SCOFoY BRI (ol IR Bid 77202 =) 63
5-6 | PIN_AD25 JoiA 4 bug [FIfE 7 63
5-7 | AL A A AR AN 1] 66
5-8 | A7 % {745 Technology Map Viewer 66
5-9 | AL Ar A LB AT 67
5-10 | {4 Verilog & 5 5¢ IS AL 23 A7 #s e vl 68
5-11 | v SCPERIEEGT I R 77555 A ] 68
5-12 | v s 5 AU 5 A 8 T2 S Ak 69
5-13 | FIRMATFEA. 77 47 %% Technology Map Viewer 70
LT LCD Bk
6-1 | #37 SOPC R 4¢ 71
6-2 | Mic & SOPC IHPigiiy = A1F, ¥ oncip Memory 71
6-3 | SOPC i yEs 72
6-4 | Onchip Memory A/MACE Ui B 72
6-5 | SOPC ¥s Il Nios II Processor 73
6-6 | SOPC ¥l JTAG UART 73
6-7 | SOPC 711 LCD 74
6-8 | /L SOPC A% 74
6-9 | F3hfRE SOPC HAA I A7 i o S Hh b 45 4E 75
6-10 | Fl Verilog & & 5¢ I 2 SE4A 75
6-11 | NIOS #&flixit, 1EFE NIOS TAEX 77
6-12 | Fradt Nios W TF2E 78
6-13 | Iic'& System Library Properties 79
6-14 | Nios [ FE4uiFas S 80
6-15 | Small C library 80
6-16 | 41T Nios F2J7 80
6-17 | LCD &z BN 80
6-18 | VS NTE] B o I 4% 81
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SEIRN  HEITSER
7-1 | [7] SOPC 70 10 #5hi) #% 85
7-2 | v} SOPC H 54 fic Kl 87
7-3 | H3)4r 1 SOPC 1 IRQ 87
7-4 | FHFFSAHE B 5 i T2 SE 4K 88
7-5 | Nios L FEZS I SCAF 92
SEI-E C2H RiRSe sl
8-1 | tnffH Verilog 15 5 58 102 SE 4K 95
8-2 | C2H 4uikss->TF ) 98
8-3 | C2H Zmi¥as-> N 99
8-4 | WARNRA C2H Y gs AN REK iz 4T 99
8-5 | C2H 9wiEss->o< 4 C2H Ik #s 100
L)\ _EE AR EAEER
9.1 |fECH LEMEINL 101
9-2 | SOPC RN =7H#F 101
9-3 | SOPC 7 i Flash 101
9-4 | i Flash H:923) —&HF 102
9-5 | CPU Reset Vector 102
9-6 | fiiJT] Flash F) T /2 SEARA RS 102
9-7 | Flash f#) 5] 14 fic 103
9-8 | AN 1L 105
9-9 | FPGA M & [t 106
SEIS ., SDRAM 2B JUR sz
10-1 | |51 SOPC ¥%s/n SDRAM 108
10-2 | 7] SOPC %30 PLL 109
10-3 | 7l SOPC g4 113
10-4 | 43T F SDRAM Y TZ SRS 113
10-5 | SDRAM 5|43 114
10-6 | BT 0 BRAFTRIN B S e AL 2 59 | 118
RKI|4R

M3& 3 FPGA/NIOS & XA X 5188

BELREE &2 H3g it W]

qpf Quartus T F23CfF, W% Ml Quartus fRA S JFRH ML S IRA TR .

qsf Quartus TFERCE SCHF, RS PRCEAT R, W HIK B A 0 5 A 2> e A5

Ho
qws Quartus T2 TAEISCAE, Wl TAER M SEERSEN — LT HER,
1 4n 5 S A 44
v Verilog J5ALh5 3L 14
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vhd VHDL J5ACHS 4

bdf PG HEEISCME, RIS SO

vwf PIECBE A, W TEPIBAE B

stp Signal Tap II 4R/ A1, W@ 0 HrE B

sof G iR R, T MR FPGA _E3hAT

pof FPGA W& AF, H T2 FPGA i Hi JE 3 5

ptf SOPC Builder X} Nios I IDE 42 1130, H T4 5 System.h
sopc SOPC Builder it & X1, id3% SOPC FR %5 & asF i i & 45
qif SOPC ftdi e SCff, FEH T-idsk 32 X SOPC ki 545

X4 5B BFLHK

[N, HHBE, Verilog HDL AT (56 3 i), dbit i SR K iRt
2008 £ 9 J1%5 1 i, ISBN 978-7-81124-248-5.
¥ QBTN R4 T8 Verilog & o5 #3807 2GR s AT 7, M
LSRR
[21E4HYm#, Verilog F2fP il #fe, ARSHBHE HARAL, 2004 451 HEE 1R,
ISBN 7-115-11939-2.
[3]4BHES5 =, HET VHDL 555 Quartus IT #4100 4 A2 4R 800 N 5 T
%, BB T AL, 2007 453 1.
R QSRR IEITIEER:, EEWIFEMH.
[41E 24, WRk4#, VHDL fBpiil, EHRSE AT, 2001 41 HE 2 ik,
S OVERMEEND, v FE & .
[S1FE R 45925, T Quartus II /] FPGA/CPLD ¥'¥ R 4%t setl, W1 T
M RR AL, 2007 45 8 2 1 i, ISBN 978-7-121-04091-7.
Fal: O45A Quaruts 1T T H, 45 T RKENEFEHE BRI T RS
(1) FPGA ZmAEsLll, EAVIFE AL B MS%,
[6] YR %, VHDL Hv-Fupg st S5, SEERERE, HLBE Tk H Rt 2003
£ 6 1% 1 M, ISBN 7-111-12115-5,
[71:417F , VHDL AR IA8E 5 5 372 5 i % o b —r 1 TR 2 iR,
PO B TR R AL, 1997 429 H 8 1 hit. ISBN 7-5606-0534-6
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ASEE e T P R i EESEH RO 1.0 . 1.5 AR 2.0 AR 2.3 iR
2.87 Wit BVEAE ML, BoprsEis T HMRAN 2.90 K. EARSLR RS PBHRS
RS, HEVLRBUN RN Eede. sked. aradipr. s, &
A RRH 3 B R S50 AT AN UG O B (5] 518 24

ARURFTENEEIT (RS2 B8 S P24 2.90 k. s 2-10 = T4
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