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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 55 Altera DE2-70 (LU F{#i#k DE2-70) A%, WHEA DE2-70 Z A4+
B 2R A NS N T A 5. BUR J2& DE2-70 SEE6 T R MR Pl . &
FHE -1,

Ethernet 10/100M Port
USE Device Port

Micin  Line In Line Out VGA Out RS-232 Port
USB Elaster Port I USE Host Port I T Video In 1 W:O"‘Q t I

Aj

TV Decoder (NTSCIPAL) X2

12V DC Power Supply
Connector

Power ONIOFF Switch

= P52 Port

“— VGA 10-bit DAC

Ethemet 10/100M Controlier

USE HostSlave R
Controller  =SF]

Augio CODEC — (i
Altera USE Blaster 50Mhz Oscillator
Conilroller chipsat
-4~ Expansion Header 2
Altera EPCS16

Configuration Device Expansion Header 1

44— S0 Card L-'.:o!

Altera Cyclone Il
FPGA with TOK LEs

RUNPROG Switch for
JTAGIAS Modes |

16x2 LCD Module
IrDA Transcerver

7-Segment Dispiays =
E _,_.J i e - L | g BMbyte Flash Memory

[T e T T T T
18 Red LEDs L & & . iLi t l i k iU I 8 Green LEDs

. 5 b ]
e
18 Toggle Switches H’H‘H‘qmm : 7 M. < SMA Extemal Clock
. { b | e e e e e e | 1R ) L .

32Mbyte SDRAMx2  28Mhz Oscillator  2Mbyte SSRAM 4 Push-bution Switches
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Altera 2 7] AL T DE2-70 JT AR/ 07 SCI R A e B JLMIE T R 31
http://www.altera.com/education/univ/materials/unv-overview.html

DE2-70 S 5 BATRUR N Z BATIRE . Fnl2 B 1A VGA FuthThag, T LEEA
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[USB B RS |
% 1-1 DE2-70 3L F & HE R~ R T

DE2-70 JF KW/ 2027 2B AR 32 B g A e ARUS s 3R 1-1 .

= o’
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

F 1.2 DE2-70 FFRAR/SEEIR 23 BiARE: =

1.2 USB-Blaster [{1IRz) 23

BRT InHZ A, A T ik DE2-70 JFAHR/ZESEBME 5 AT IF R TAE, 75 24 0L
|22 USB-Blaster FLZR (UK SR 7 LL S #: PC S i JT & 84, 41 Quartus 11, Nios 11 IDE

faray
~F

AN A UL «
TFREAE: Quartus 11 7.2/8.0
H k-4 Windows XP SP3

DL R 42 USB-Blaster WXz 7 4F Windows XP | [¥) 2250 1%

1. ¥ DE2-70 SZ56°7- 4 1F) Blaster 43 I (JF AR ¥R A2 i) B2l USB #8242k, ki
ANTHUK USB #11, Windows XP KIUHHAE/: )5 &3t — N 0HEHE. SFE 1-2.

o2 T4t 123 T
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A I R S
BN 8 Tk 3 A 0
\:I Al = =15 g o

Mtera USE-Flaster
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i HEA
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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,
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FERIBIFTHEF AF
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; 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
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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 %))

) 2: RS TCIELE X64 IR3E N2
2 IR Altera 23 F) FUIK SN AR INEU 72544, 1 Windows Vista x64 A~ fe VE & A %y
S 2 IR A U ST & Windows XP x64 138, 1] LL22 b8 F USB-Blaster 7.2 [R5 .

i) 3: Bk Quartus MRA TG 2238 USB-Blaster Driver JX5)), #2784 FR O AE AR SS 42 5k 45
IR

% : windows 7% BLAR DR BN EN AR BRAE BV T, T A EE IR R R A S, 2
IEEY 5.3

] 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

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

X2 LED ] FH T it o — MM T Ehgl g, an sk m kg, K
F HEX 853# LCD #iiHi%:4f. oLEDR 5 oLEDG 4 T #im 5HUa A AN, HEIEA—EL
2. HEX G HEX[7:0], HTHUEMHH

S92 s s 9 11 53" /AN 1 2B ST E s B S ek T ID R B QT N A s 2
3. JFR SW([17:0]: FHF-faj sy o

AN IFELRFE R — - PE S e, — B THORE 5 8E DR dilE 5. AT
PR, nT DU OGTF TR 1 7 A5 5
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SPRPIRAS S, % FRHMRHSE, 508 AN, — KA TEMMES 550K
I PR BB A 5 o
5. FAMN B TR IR .

PEFIFRIRA N M, BN 8mm Aifi, —MrlBguiiiisz 1. s TP S
HEANN G 5 R ARSI, nf LA 51464M%E3) DE2-70 EaE TSP . A6 E
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F2F ZH— 38FRBLE

o SIi]

Quartus 1T W 1F T HSCREZ RV AR, ARRSEEAEH] Verilog M {FHIAE 7570
DE2-70 JF A V65 bEiseih— AN EARA A 1B i i —3-8 1R Es . X ANss, 3 vl LA
T Quartus T L BETHAF I FEA T FE o
o SIRIPIR

2.1 #37. Quartus L&
1. 4TJF Quartus I1 TAEREE, Wil 2-1 Pros.

Eile Qi Yoew frejert fevipaents Ppsesing Teds Dindes falp
D@L ma|o o
Project Navgator

Entiny I

iy Conpriation Ssrarshy

A - €es Cl> =00k |6 (B ale

e 7 QUARTUS II

Ver 1 8.0

*[ Type [wessage |

Sprtem { Processng |\ Evnaine }inke || Waneg J Cicalwaneg J, Emr } Suepeeried K Fiag [
=== 2| 20 =]
[[Fhen| @ | wa

Bl 2-1 Quartus I1 TAEFIERH
2. i ZER0 File->New Project Wizard B TR, ZF K 2-2,

& Quartus II

Edit View Project Assigzmments F
[ 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 2-2 #%# New Project Wizard
19 Wizard 2 )5, St 2-3 fias. mish Next,

10 T 3123 T
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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, W] 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

o115 4t o123 1
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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

Ho12 p0 4t 123 1



SEZHY— 3-8 PRAiTge SL

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 |

013 1 o123
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FEBLVE I TREAL AR T IS S, ] 2-9 Pl

Project Mavigator - x

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

Kl 2-9 MEBIEAERITHTE
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

Bl 2-10 FHEEIMHIGIEL R H X

2.2 fEREHRES mﬁ!‘i@#ﬁﬁﬁiiﬁﬁ

9. WNINPTER RSO . ARSEEE R Verilog HDL SRAHIA T vevh BOAEE, DAL 2
I Verilog Bt SO 3 TR 25

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

Ho14 pT 4t o123 1
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$£ 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

15 7T 4L 123 10
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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.

%016 nT 3123 5L



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.

17 v 3123 ug
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Sk

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

% 18 Wt

ps

123
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Quartus I

B 221 HWFLERED

17. 54 FHAE FPGA . #eti 3 .0 Tools->Programmer 5 41kl 2 47 F 2
PRI, Kl 2-22 Pros.
rial/9 DECODE_38/Q DECODE_38 — Q DECODE_38 — [Compilation Report — F

z NGRS Window Help

E Fun EDA Simulation Tool k - p{? i, "ﬁj .EI; 1.;1 @
Fun EDA Timing Analysiz Tool

] {} Compilation Béport -

zat

i@

= E Launch Design Space Explorer
'E:;’ Timeluest Timing Analyzer

Adwvizors 4

@' Chip Flanmer (Floorplan and Chip Editor] fﬁﬁ%’ﬁiﬂﬁ’—?ﬁ%ﬂ

@ Dezign Fartition Planmer

. . b
Hetlist Viewers Flow Status

Quartus IT Wersi
Fevizion Name

Top—lewvel Entity
[E] Logic Analyzer Interface Editor Family

SignalTap IT Logic Analyzer

fm In—System Memory Content Editor

1) In-Sw=tem Sources and Frobes Editor Device

—  SiznalProhe Fins. .. Lindmz (odals
Met timing requi
@ Programmer

Total logzic elem
= \ Mezallizard PluzIn Manager. .. diotel, el
— £l SOPC Builder

#

|

Dedicated la
Total registers

i~ Tel Seripts. .. Tatal nin=
B 2-22 RSB ISR AR 40
18. 2 Jm Ay i i P 2-23 BT o
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W Quartus II — D:/altera/80/DE2_T0_Tutorial/Q_DECODE_38/0_DECODE_38 — O_DECODE_38 — [release/Q_DECODE_38. cdfl

File Edit Processing Ioels findow

mmqusw—ﬁif#ﬁﬁﬁ%ﬂ Mode: [JTAR - [ngress 0%

[™ Enable reaktime ISP to allow background programming [for MK || devices]

Security

Progrann/ Blank- B | Erase

15P
(m Start ‘ﬂFMe |Dev|ce Corfigws | Y2 | Check ELAMP|

release/l_DECODE_38. EPZL70FG3E OOEOFEC  FFFFFFFF [m] O [m] [m] [m] [m]
HE THIEES
dhisoaes || FTY
2 AddFile...
2 Add Device...

Checksum Usercode Examine

For Help, press Fl S

B 2-23 FEFTHAE
sith Hardware Setup $241 R 2B H O REA . a0 2-24 iR,

Hardware Setup [5_<|
Hardware Settings IJ'TA(} Settings]

Select a programming hardware setup to use when programming devices. Thiz programming
hardware zetup applies only ko the current programmer window,

Currently selected hardware: Mo Hardware ﬂ

Available hardware items: I_IEEEi-I:I]

Hardware Server Part Add Hardware. ..
I1SB-Blaster Local 1SE-0

Kl 2-24 Hardware Setup F+[H
rith Close ffii\ i
19. N#& ¥ . 7 Programmer 71 #', ¥ Q DECODE 38.sof 3 f} 41 %
Program/Configure J& 42 I, Wikl 2-25.

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

K 2-25 %&#E Program/Configure B

020 U1 o123 T



SEI— 3-8 PR AS S

PRI 2-23 fisli Start 358, FFER FHEFET .
SERUE, FEFERF B8 0 100%, 1 2-26.

Frogress:

K 2-26 THH*EER
20. AR, 1F DE2-70 sz8GHk b, #sh SW2, SWI1 Hil SW0 JF5¢, nf LLFHRIFL 2
J5 ¥ LEDR7-LEDRO 214 LED Kttt o

=

221 11 Jto123
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F3F ZR- THFTHEFZR

o S i]

1ZSEHK A  Verilog M58 V5 5 76 DE2-70 JF R V-6 L vl — N EA ] 7128 4 H
—— 1 AR o XA, B T LT AR ] Quartus TR TR I EE AR
FELL R AT ] Quartus TT P4 & 1 T H BT 07 FLAIEA T VAL ] SignalTap 11 SE PRl 42 L % is
T L. SignalTap 11 /& Quartus T 2 —A4I, &— ) L&, nrbll
I ITAG HLZ0HK W I AT I SEBrdr A% ] Quartus HEAT WSS, AT 25 T AM & 4R 0 B X
I FRIAR 22 R
o SRIPIR

3.1 AL TREH 58 AR A Hiidk B vt

1. 4T7F Quartus IT TAEHEE, ikl 3-1 iR,

Eide RAit Yies Projert fsvipants Ppseswsing Tsds Eides falp
Dkl @ |l | & B |«
Braject Navigator

Entity I

iy Compilatiom ®israrahy

Version 8.0

*[ Type [wessage |

Sprtem { Processng |\ Evnaine }inke || Waneg J Cicalwaneg J, Emr } Suepeeried K Fiag [
=== 2| 20 =
[[Fhen| @ | wa

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

& Quartus II

Edit View Project Assigzmments F
[ Hew. .. Ctrl+H
& Open. .. Ctrl+0
Close Cirl+F4
Hew Froject Wizard ..

IE.?FN Open Froject. .. Ctrlt+T
Comwert MAX4PLUS IT Project. ..
Sawe Froject
K 3-2 #%# New Project Wizard

I Wizard 2 J5, St 3-3 fzx. mith Next, Wil 3-3.

22 G od 123 W
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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

A 3-3 New Project Wizard 51
3. EIANTRETAEERR . TRESCPRL LRI Sk 4 .
XKL o B B T2 SR B A TR A G R, WdE H AR e TR 5 TE
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’?

]
|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 ...

YWhat iz the name aof thiz project?

CBack | Wext > | Finish i
K 3-4 AT TREER

023 U1 o123
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4. IRINBEHICAE . S 3-5 Fros. WERAT 2R © A Rk SOpE (Rt SO
ISP AR NS S A RBEAT S8 I Be v SO, riil Next 2 Ja i ot Hogw 48 e v 3CfF

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 ARERATH] Altera A W42 4L DE2-70 FF ki, HIJ™
WAk FEL DE2-70 TFAMAHXT M) FPGA #sf R 5
7£ Family 3% #.H11E$¢ Cyclone II, Package i FBGA, Pin Count i 896, Speed grade
1% 6, 1A Available devices ik H" 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 |
&l 3-6 AN A

Ho24 pu 4t o123 11
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6. BH EDA TH. it g2 EDA TRAZE TH. fF R TR
ST ARUCER P AEHIX LT R, Pk sl Next BB E . 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 %E EDA TR
7. OEHE TN, ARG5S, Quartus IT 2 H A AE K —AN B g5 ik F #
X2 W BErE, Wk 3-8 Fr, 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

HRiH

< Back |

B 3-8 HrE TEES

025 U1 o123 T
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FESERUHTEE 5 > Quartus IT JHHT ' Project Navigator [1) Hierarchy #3254 F 25 L] 7 1
FEVCH I TR LA 2 AE 80, Wl 3-9 JioR.

Project Mavigator o x
Entity |

Cyclonme II: EF2CTOFS9GCE

o * Counterll

K 3-9 MEIEERITH TR
8. Wi RIFMSCAAT S
RS HLI Assignments->Device, 1% Compilation Process Settings I, 2] L4714
[] Save Project output files in specified directory, HAK42(— A debug 5L # release), 1Kl
3-10 7K.

Settings — Counterll

Categary:
General
Filez
Libraries Specify Compilation Process options.
Device =
= Operating Settings and Conditions [~ Parallel compilation
Yoltage (" Usze all available processors
= Tn.am!:erature ; (% Marimum processars allowed: ]‘I—‘
+- Compilation Process 5 ettings ) |

=] EDA Tool Settings
Design Enty/Synthesis
Simulation v Preserve fewer node names to save disk space

[~ Use smart campilation

Timing &nalysis [~ Run /0 assignment analysis before compilation
Formal Yerification
Physical Synthesis
Board-Lewvel

'T---Analysis & Synthesis Settings I Save a nodelevel netlist of the entire desian into a persistent source file
WHDL Input

: [Thiz option specifies YK File name for full compilation and Start ¥EM Writer command)
Werlog HOL [nput

Default Parameters ! iz | _J

Synthesiz Metlist Optimizations
[=)- Fitter Settings

v Run &ssembler during compilation

I~ Run BTL Viewer preprocessing during compilation

[~ Export version-compatible database

Phyzical Synthesiz Optimizations Exj irectar, | part_df I
- Tlmlng Analysis S.et.tlngs ¥ Save project gutput files in specified directory
TimeQuest Timing Analyzer
[+ Classic Timing Analyzer Settings Diirectony name: |D:\altera\BD\DE2_?D_T utorialyCounter] Dhelease

- dzzembler

Design Assistant More Settings...

SignalTap Il Logic Analyzer

Logic Analyzer Interface

[=} Simulator Settings
: Simulation Yerification

Simulation Output Files

PowerPlay Power Analyzer Settings oK

Description:

Specifies the directory in which to save all project autput flez such as the Text-Format Heport ~

Files [.rpt] and E quation Files [.eqn). By default, all project output files are saved in the project o

Cancel

B 3-10  fiemd BIMEIGIES R E

9. USIprRE B,

PRI File->New s # ik bs O g —ANBE 1 S0fk, 348 Verilog HDL File,
WK 3-11 fizr, il OK. #57 Verilog VEACHS S
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Mew Quartus [l Project -~
SOPC Builder Systern
—- Dezign Filez
AHDL File
Block Diagram/S chematic File
EDIF File
State Machine File
Swztemverilog HOL File
Tel Script File

WHIL File

=1 Memary Files
Hexadecimal [Intel-Format) File
temary Initizlization File

=1 Werification/Debugging Files
In-Sypstem Sources and Probes File
Logic Analyzer Interface File
SignalTap |l Logic Analyzer File
Wector Waveform Fils

—|- Other Files
AHDL Inelude File
Block Symbal File
Chain Dezcription File
Synopsps Design Constraints File 3

ok | Cancel |

B 3-11 R SO
BN Bt A .
module Counter
(
iclk,
rst n,
q»
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'l;
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.
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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
N
O
=
B
—_
0
W
=
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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

M amed: ]i L] Filter: ]F'ins: azsigned Li Lustarize... J List I % |

Lok, in; J{eGaleTgle=h| _vj.____] v Include subentities

Modes Found: Selected Modes:
Marne Agzignments | T M arne J Azgignments I T

Cancel ‘

EEEE

|

v
|~
|

K 3-21 Node Finder X}iEHE
Fitter £ #% Pin:all, st List 4. HERWIE 3-22 Fros i 45 S,

Mamed: [* | Fiter: |Pins: al Rd Custorize.. | Lis % ok |
Look, in; J{LeGTes et _vj‘:_] ¥ Include subentities Stop I Cancel ‘
MNodes Found: Selected Modes:

| Marne Agzzighments | T M arne J Azsignments I i

B iclk, Unassigned It

L averflow Unassigned

o Unassigned  C

& qll] Unaszigned  C

¥ q1] Unassigned C

o ql2] Unassigned  C

¥ q[3] Unaszigned  C

EEEE

st n Unaszsigned

[

v
|
|

B 3-22 SEAE
fay B I, AT DA S>>, KT 25 S IMAAT I Select Nodes #4558 5 ]
3-23 ffion. 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

032 ur 3123
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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

Categony:

General
Files
Libraries
Device
—I- Dperating Settings and Conditions
Yaltage
Temperature
+- Compilation Process Settings
—I- ED& Tool Settings
Design Entry /S prthesis
Simulation
Timing Analysis
Formal Verification
Phyzical Sonthesis
Board-Level
= Analysis & Sunthesiz Settings
WYHOL Input
Werilog HOL [nput
Default Parameters
Sunthesiz Metlist Optimizations
—I- Fitter Settings
Phyzical Spnthesis Optimizations
=1 Timing Analysiz Settings
TimeQuest Timing Analyzer
+|- Clagsic Timing Analyzer Settings
Azzembler
Design Assistant
SignalT ap Il Logic Analyzer
Logic Analyzer Interface
Simulation Yerification
Simulation Output Files
FowerPlay Power sinalyzer Settings

Simulator Settings

Select simulation options.

Simulation mode; |Functi0na|

Simulation input; |Counter.vwf

Add Multiple Files. ..

|

Simulation periad

% Run simulation until all vectar stirmuli are uzed

" End simulation at: ns -

Glitch filkering optiots: |.-’-‘«uto ﬂ

More Settings...

Dezcription:

Specifies the tupe of simulation ta perfarm for the current Simulation focus.

Ok

Cancel |

)

Bl 3-31 {7 BB i BEXHEHE

RT3 HLI Processing->Generate Functional Simulation Netlist, 74 ZhGE {7 55T 75 117 %
R, BHEK 332, SEEEIR SR 3-33,

_T0_Tutorial/CounterlfCounterll — Count

Tools Windew Help

i

P Start Compilation CtrltL
Start [
Update Memory Initialization File ]

@ Compilation Report Ctrl+R
Start Compilation and SimulationCtrl+Shi £+E ~
-
nerate Functions mulation Hetlist I
. . s

_I._'"_L Start Sipulation Ctrl+I

Bl 3-32  AEiTh e B R KRS S T

35 1
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Quartus I

\ l ) Functional Simulation FNetlist Generation was successful

&l 3-33 IRt EMR-ELERERE
20. fii I Processing->Start Simulation ¥ o T HAZH A 3D Re i B . Wil 3-34,

SE A 45 R SRt 3-35,

_T0_Tutorial/Counterll/Counterll] — Counterlld — [Simulation Eeport —

I AR Tools Windew Help

% b s | ()

B Start Compilation CtrltL l &b Compilation Repart - Flbw Surr

mulation Waveforms

Start F lmulation mode: Funetiomal

Update Memory Initialization File {ﬁﬁ;ﬁimgfﬁ%ﬂ

@ Compilation Report Cirl+E /

ri

. . . . +Shi Frb _
Start Compilation and SimulationCtrl+Shift+E /ésterTlmeBar: 17 575 s

L

1
Value : LS

1T.53

‘ Hamea
Simulation Debug 3

B 3-34 fiESCERIN S

Quartus IT

1 ) Simulater was successful

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

* MNamed: [§ - | «s| Edit 32| .7 | Filter: |Ping: al

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
4 oF  g[2] Cutput PIN_W23 8 B&_MN1 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>

K 3-36 4rECI A
HE: clock #i5%: DE2_70 FFRIREH IMNEH S BRI , EHIFXFhEEH.
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22, SERNEIHAECG, % SCtE. A3 H0 Processing->start compilation, s it €]

b P kAl T CTRLAL $UT 22 40i%, W 3-37 Fis.

_T0_Tutorial/Q DECODE_38/Q DECODE_38 — Q DECODE_38

Tool=s Window Help

CtrltL

ox Summary
Start 4

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

Quartus II

Bl 3-38 &HwWFELERET
23, WP RE. HFEZEAEEEE LR RIS T RS W S BN 2R, P
HLE ST BRSPS AT I AE N A5 R 3R
S Assignment->Settings, EH Simulator Settings £, 7F Simulation mode
HH%$E Timing, Simulation input JEFERIA L I SO, sen mihi OK,  fif 3-39.

Settings — Counterll b_q
Categary:
General Simulator Settings
Files
Libraries Select simulation options.
Device
7 Costng Setinge srd COndine | (i e
Yoltage =
Temperature Simulation jnput: |C0unter. wwf Aidd Multiple Files...
+- Compilation Process Settings
—- EDA Tool Settings Simulation period
Design Entry/Synthesis {* Run zsimulation until all vectar stimuli are used
Simulation

Tirning Analysis " End simulation at: s -

Formal Yerification

FPhyzical Syrthesis Glitch filteir A
L g options: | Aut -
Bioard-Lewvel | He J

—I- Analysiz & Synthesiz Settings More Settings...

WHOL Input
Werilog HOL Input
Default Parameters
Synthesiz Metlizt Optimizations
—I- Fitter Settings
Phyzical Synthesiz Optirnizations
—I- Timing Analpsis Setting:
Timeluest Timing Analpzer
+- Clagzic Timing Analyzer Settings
Azzembler
Design Assistant Description:

SignalT ap I Logic Analyzer Specifiez the type of simulation to perform for the current Simulation focus.
Logic Analyzer Interface

—I- Simulator Settings

Simulation Werification
Simulation Output Files

PowerPlay Power Analyzer Settings oK | Cancel
&l 3-39 7 EAR A B B X IEHE
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RS2 8.0 Wiz, fEA M4 in) 5 ¥ Quartus 11 Simulator (Timing) kb A i start, Ji FH B 40

H, WK 3-40A.

1 bk

- =

Low: |Full Design

Task[&

=

vf’

- EDA Hetlist Writer

- Fitter (Flace & Route)
- hesembler (Generate programming file
- Classic Timing Analysis

@ Frogram Dewice (Open Programmer]

= E Verify Dezigzn
E a Simalate Design

'W

-~ ED& ETL Simu
— P EDh Gate-Lew

&l 3-40A BRI FHE
R 7.2 W, BT Tasks & H, 75 254E Processing->Start S H.4% [ A—E 1205
PAT. WA 3-40B iR, BF— LRSS t— N HE, il OK B e .

ightfLight — Light — [Simulation Eeport — Simulation Taveforms]

Frocezzing Ieols Hindew Help

E

) Stop Processing Ctrl+Shi £4+C

|@\-w¢|$$u & |® e

P Start Compilation
@ hnalyze Current File

CtrltL

| @ Simulation Report - Sim

h\/ Start Analysis & Elaboration
Update Memory Initialization File R’? Start Analy=is & Synthesisz :] A Cirl+E
@ Compilation Beport CtrltE E‘E Start Partition Merge
[ B Start Fitter )] B
Start Compilation and SimulatienCtrl+Shi f++E =
. . . . '&ﬂ Start Azzembler C
Generate Functional Simulation Hetlist
> _ _ { W Start Classic Timing Analyzer | Ctrl+Shift+L
P Start Simulation Ctrl+I = : = i
Sl Tt ’( EI; Start Timefuest Timing Analyzer :) Ctrl+Sha £4T
TSR S *& Start EDA Netlist Writer
& Sinulation Report Ctrl+Shi FH+R = D

5L Start

=

Design Assistant

&l 3-40B I PR K )G TP RAE R

PE LR ME 3-41 5 3-42 fiR.

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.

040 B 4t o123

p=|
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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

B4l T 4t o123 11
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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 .

42 11 L o123

p=|



S HRERIH R

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]
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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

44 11 JLo123
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S = SRR

F4F ER= JTREREER

o S
PSR L S HE R B DE2-70 JFAE & L ek — AR M A (0400 238 4 e

IS, R AR TR A 10— R TR E RISk,

S A BT B BB 5 79 L 275 5 Quartus 4 HLES IRIERAL .

o L

4.1 #37. Quartus L&

1. Fr# Quartus TFE Light, Ti/Z524A44 Light
2. HOFTRCE Gw R H SR . /Light/release.

4.2 A AT HE B 1 58 OB Al ik i ot

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

Hew ]

MHew Cluartus || Project s
SOPC Builder Spstem
= D'ezign Files
AHDL File
Block DiagramSchematic File
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

[

2k, Cancel

K 4-1 EHERTCH
4, SNTHEITHETS
FH BRBR B P T 2 e s 1 1 1) 25 3 AL o o 30 PR AR i 7 1 A2 ) 2 2L 4 p
T wbr, P TR, ST
JETF AR H 5% 3. . /primitives/logic/and2, % “HIA 51T, Aidi OK Ja7E AR
bt E A . SE K 4-2,

p=|
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IS5

K= JOtEHIE

BS
Symbol
Libraries:
T others ~
HE primitives e
FET buffer

EHEEr logic
POoRER andl12

-Et and3
andd
andE
andd

tF bandlz
T band?
-EF band3
handd
< |

Marmne:
|and2

afulatu Rl

[ Bepeat-insert mode

SEY wnor

EF mor
FET ather
FET pin
HE storage
£ |
Marmne:
|DQ

[ Bepeat-insert mode
=
=

teqawizard Plug-ln Manager... |

ok

LCancel

[ S
I SRR R RN

Megawizard Plugrn Manager.. | | 200000 0o

Ok LCancel

K42 EHE AL

JETFFZE MR H % 2. . /primitives/logic/or2, I _HAEK]. SHK 4-3.
Syabol X
Libraries:

B 4-3 EHETRAR
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WK LTI IR T, T ARG 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 G, 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 |

PoWER output

FIET shorane: At D
& | s
Hame: D
|in|:|ut J D
™ Bepeatinsert mode SRS RN
I D
I S,

Megatwizard Plug-In kanager... | D

ok Cancel |

Bl 4-5 @G

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 Yiew EProject FProcessing Tools Hindow
s A
od
1
|
It
ih
0o
STy
For Help, p F1 376, 257 M

B 4-7 EEHEK
7. BB R AR, XGEITHFRI RS, Rt 4 A FRICh oLEDG[0],
PN A ISWLTRTISWI0], FELRAF BT S0 Lightbdf, 48] 4-8.
EE: FARSIEESER 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

48 U1 o123 T
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Assignments.. S HLU1E] 4-9 7R .

hltera/80/DE2 70 _Tutorial/Light/L

fAs=1gnments
B Device. ..
'-I@ Fins
— 9 Timing Analysiz Settings. ..
‘ol P EDA Tool Settings. ..

Processing Tools Windew 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).

~ Advanced...

Agzignment source

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

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.k 4-12.
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2

% 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 . aad
ol of o s | (B2 SHLI Dt Group e e :
LA NI oLEDG[D..0] Output Group : g? mﬁh 20 ,)3 G&G&:“ 49;§ :
<<new node>> = RA AR S A=
= g ik, 31 ] -
e 2 HE
- 7 :\\¥ ol
-Ea ey a 21 -
‘e et
e :
=g {"S‘hu% A =
{33 ¥ g«u@?}u Aég -
i i
g £ 2abIAT Ggogm:
285 gdadagony-
< | > ek En--
* 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 3.3VLVITL [d—
2 m iswo] Input PIN_AA23 6 B6_N2 3.3V LVTTL (d
3 @  oLEDG[O] Output PIN_W27 6 B6_N1 3.3V LVTTL (d
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 (d
5 € ik so Unknown PIN_AD15 7 B7_N3 3.3V LVTTL (d
7 < iclk_s0_2 lUnknown [zl 4 B4 N3 3.3V LVITL (d
8 € iCLK 503 Unknown PIN_R.28 5 B5_N3 3.3V LVTTL {dv
E & ok _s0_4 Unknown PIN_R3 2 B2_N3 3.3V LVTTL (d
10 €»  iAUD_ADCDAT Unknown PIN_E19 4 B4_N2 3.3V LVITL (d
11 €  AUD_ADCLRCK Unknown PIN_F19 ) B4_N2 3.3V LVTTL (d
12 4)  AUD_BCLK Unknown PIN_E17 4 B4_N3 3,3V LVTTL (d
s
£ [13 <#  0AUD DACDAT Unknown PIN F18 4 B4 N2 3.3VLVTTL (d v
=z |2 ! b4
For Help, press Fl M

B 4-12  csv XA AKTIHSEEHE
11 MER 2 AR A5 A 38 A 55 1 B 9 48 45 4T JT Light.qsf 3CfF. KILKEK
set_location_assignment PIN_ XXX —to {5 5. FAH 5 MR, & F
set_location assignment PIN_AA23 -to iSW[0]
set location_assignment PIN_AB26 -to iSW[1]
set_location_assignment PIN_ W27 -to oLEDG[0]
=AT, RAF. P13 Quartus TR LS. &l 4-13.

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

File Edit V¥iew Froceszsing Tools Window

Groups x
Marmed: m
Mode Name Direction
g iSW[1..0] Input Group
o oLEDG[0..0] Qutput Group
<<new node>>

g

e .
e
é 9::%&9&& 11 M?O 8 :
A :
e ag it o
5 ! * o ‘= E==TTTTTT
* Named: [§ - | s Edb % |Unkn0wn Filker: |F'ins: all j
Node Name Direction Location 10 Bank Vref Group 1/0 Standard
1 B isw Input PIN_AB25 [ B5_N2 3.3-VLVTTL (defat
2 > iswo] Input PIN_AA23 [ B&_N2 3.3V LVTTL (defar
3 o olEDG[O] Output PIN_W27 5 BS_N1 3.3V LVTTL (defa
4 <<new node> >
£
= |2 >
= 1= L
For Help, press Fl HM

B 4-13 Bk qsf SR 52 ECE
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12, AT, RIS RPN . W 4414,

Quartus I

Kl 4-14 ixGER
FE: UESHESIM, #RMERREHE(S* DE2_70_pin_assignments.csv 3 )
TN EF IERE qsf XHEWFE.
13. WGk I, ANHE I L % D BB A AR SK—AN 7 8l A*B=A(~B)+(~A)B= A+B-AB
fEH— AN R c IRl sE B, i 22 LI Tools->Netlist Viewers->Technology Map
Viewer, I 4-15, FJLLRZIAME T — 2570, W& 4-16.

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

TR Window Help

Fun EDA Simulation Tool 4 - p‘.? m, “ﬁj {‘f; 1!-1 @ @ E
Fun EDA Timing Analysis Tool
_tﬂ Launch Design Space Explorer ] @ Sirmulation Repart - Sim.. l A RTL Viev
{:I} TimeQueszt Timing Analyzer

fdvizors 3

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

Fatlist Viewers + Q RTL Viewer

&2 State Machine Viewer
@ Technology Map ¥Viewer (Fozt-Mapping)
@ Technology Map Viewer

[@, SignalTap II Logzic Analyzer

& In—System Memory Content Editor

[B] Lozic Analwzer Interface Editor

Kl 4-15 #F Technology Map LI

insta~1

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

LOGIC CELL COMS [0FFO)
K 4-16 &% Technology Map
XHHEN, WA BSERr R — Al . nf 4-17. X2 Quartus X HLE H s kAT
I

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

Kl 4-17 2F Technology Map 8

b
(9]
—_
p=i
pisz
Ju—
[\
W
p=i
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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, #.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
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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 SCHR UK. Wik 4-21.

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

#5053 Hu 4t o123
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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

054 11 o123

p=|



S = SRR

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
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A =
% 5F
® SIIGULH

ZSLEGAT PR 5 VEAE DE2-70 & Lk — AL T frds . WX AN, s ]
PLT f#48 F Quartus . H. 7] MegaFunction I g HFE A FE, MegaFunction "5 K] IP
Core "JLUMEH, mTLUpnPR vk I, sEaG kst Verilog SEIR T [AIAE D B8 RS AL 25 17 4%
YE AT, SE56H 1) MegaFunction FEE i 7575 HE B 7 A H, X 42 Quartus 1115 —Fh ik
TN T
o IR

Fhv BAFERELR

5.1 #37 Quartus L2

1.
2.

3.

Bre Quartus T £ ShiftRegCore, TiZ54A4 ShiftRegCore
HURT B Y it H 5% 8./ ShiftRegCore/release

5.2 ] MegaFunction+£f 5 & & #i1d 58 b 248 4 3R 5 vt

' MegaFunction @l &% {0 75 fas AP, 5 56 s i S L300 Tools->MegaWizard

Plug-In Manager.... @1 5-1.

FIIT R B S 5-2 Frose BRI IS — 300, Brdt— i, 24 )5 5 Nexto

itorial/ShiftRBegCorefShiftRegCore — Shi

Window Help
a Bun EDA Simulation Tool bk
Fun EDA Timing Analysis Tool

2dl E Launch Dezizn Space Explorer
{::; TimeQuest Timing Analyzer
Advizors bk

@' Chip Plarmer (Floorplan and Chip Editor]
@ Design Partition Flanmer
Hetlizt Viewers »

e oignalTlap IT Logie Analwzer

s In—System Memory Content Editor

[E] Logic Analyrer Interface Editor

8, In—System Sources and Frobes Editor
= SignalProbe Fins. ..

_ @ Frogzrammer

\ Megaliizard Plug—In Manager. ..
¥4 SOFC Builder
B 5-1 MegaFunction 3¢

p=|
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Nega¥Wizard Plug—In Manager [page 11

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’?

3

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
T RB I E 5-3 Proni St . Wi 7 22 ML+ Installed Plug-Ins->Storage->
LPM_SHIFTREG. JFf7eA47 % SO 4 —F2 s d N BT 220304 . A%\ ShiftReg.

SEHCJE 5T Nexto

Nega¥Wizard Plug—In Nanager [page 2al

+- [ Gates

Which regafunction would pou like to customize? \wihich device Family will you be |E_l,lclnne T j
ng?
Select a megafunchion fram the lizt below CElefd
= [ Installed Pluglns Which lpe of autput file do you want to create?
.-'1'~Illera SIFIPE Builder  AHDL
+- ﬂ.nthmetlp . e GHDL
-8 Communications
+- @@ DSP f* ‘erlog HOL

ile? Browse. ..
& 1/0 YWwhat name do pou want for the output file? i

3

+ JTAG-accezsible Extenzions
+- @& Memory Compiler
- ﬁ___Sturage

+- & Interfaces D:halkerah30MDEZ_FO0_Tutonal\ShkiftRegCoretShiftReg

[ Retun to this page for another create operation

LPM_FF Mate: To compile a project successiully in the Cuartuz 1 software,
LPM LATCH vour design files must be in the project directony, in the global user
i librarnes zpecified in the Optiohs dialog box [Tools menu), or a uger
LPM_SHIFTREG ; e il ! g
+1- 88 IP MegaStore library zpecified in the zer Libranes page of the Settings dialog

box [Assignments menu).

Your current user library directories are:

Cancel | < Back ‘ Mest » ‘ ‘

&l 5-3 EFEFTFE ) MegaFunction

SERUR LA 5-4 FroRFii. 1% PRI,

QI — A load i, HRATHI AL |

FATH I DhRERI A 25 748 . i Next FEA R — 0L,

P
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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,

58 Hi 4t o123
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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

#5059 ni 4t o123
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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
4. QUEETE SRR . ARSI AT S HEE SR SE X —20 . ks Bix 544 H
Verilog 1 &5 S T2 s AR 52 A A o 50 Al i & s, E R L Block
Diagram/Schematic File. SCHFU1E 5-8 .

0 Block1.bdf= ]

& 5-8 £S5 HE B S04
5. MANBAL A7 A BB o A8 SO 25 AR R iE NGB BEREE S TR AE o 75 20 ) 3k ¢
Project->ShiftReg, WINIA QI FIREEL, i OK A LLERAE AN i, 7618 0 B Ak ZcBd .
NG 59, 5-10 FioR.

#o60 H 4t o123
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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

5-11 s

SR OSSR | ShiftReq T
.................... ght =hif
AP I L LI
N T s LAt L S
N RIEELY] e SR
N I LI
NI m L L - SRR
.................... Lyt
.................... nst |
.................... ul 1 m

Kl 5-10 AL F 728
6.  IINENHHEIE. K L, P AL S, SARRFSAER .
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LIl ShiftReq CLllIiiiiIiiiiniiiiiiiiiin
ereen e e e ightshify £ .. ... ... oo oo
b <o SR L R
pin_name1 C__—wrr— o ==datal[7.0]  shiftout— - - - 2EEEL—{—, pin_namer
:.'[7__3:_.::::;5.21.__::):-'_'5"55
o =it 1o T clock SN
e = L
- =i oo Fyshiftn N
............................. L]
............................. nst |
Il e ERSRGET ClllliiIiiiiIiiiiiiiii

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

[, &l 5-12.

SRR RSN S R ShiftReq SRR R
. e e e e e ghtshiff £ .. .. ....... .. ... . 00000
S — f.:' ....... load | Ee o
- 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

B 5-12 EEHBEE| AR

SERUR RAF LI

7. NTESEE, R R TR AR S M, WA S A HE, s TR
EAARCES R BN gt 3CfFe DL BE 5 AN 3 R qsf SCAFIAE Cmt T B A A7 B8, 22K B

FERC B AR S 12 H R AT o

8. MCESIM. HAEGTE qsf TG, (S W=D 4 RWKE 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 iSW[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 Wi
1 m  KEY[O] Input PIM_T29 5 B&_ND
2 I isw[i] Input PIN_W5 1 B1 N1
3 m  iSwe) Input PIN_AE27 & B&_M2
4 m  isws] Input PIN_ADZ24 5 B&_N3
5 m  iSw7 Input PIN_AD25 & B&_N3
& m  iswe Input PIN_ACZ3 5 B&_N3
7 m  isws Input PIN_AC24 & B&_N3
3 m isw4 Input PIN_ACZ6 5 B&_N3
g m  iSsw[3 Input PIN_AC27 & B&_M2
10 m  iswZ Input PIN_AB25 5 B&_N2
11 m isw Input PIM_AB25 & B6_N2
12 m iswo] Input PIN_AAZ3 5 B&_N2
13 & olEDG[E] Output PIN_AC14 8 BS_NO
14 o  olEDG[7] Output PIN_AAZ4 5 B&_N2
15 o olEDG[E] Output PIN_AAZT & B6_N1
16 o  olEDG[S] Output PIN_Y23 5 B&_N2
17 I olEDG[4] Output PIN_ Y24 & B6_N2
18 o  olEDG[3] Output PIN_Y27 5 B&_M1
19 o olEDG[Z] Output PIN_ W23 & B6_N1
20 o olEDG[L] Output PIN_W25 5 B&_M1
21 o olEDG[O] Output PIN_ W27 & B6_N1
Bl 513 SETIH

%, — GO R R 258 3] Quartus 11 5 DE2-70 [)—AN 1K HAE bug, 1Kl 5-14.

EI eS|

[+

DOQLQLoE| ©

Info: Device migration not selected. If you intend to use deviece migration la
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)
Info: Fitter preparation operations ending: elapsed time is 00:00:00

Error: Can't fit design in device

Error: guartus II Fitter was unsuccessful. 2 errors, 0 warnings
Error: Quartus II Full Compilation was unsucce

-

33ful. 4 errors, 2 warnings

Kl 5-14 Quartus IT 5| ITG7% 5 BC A i)

I AT 2 T8 iISW[TIM 2 E0TE, Ml AD25 XN 51, CRpAE
KAEBR, WEE—F, HEERKEMHIFEIH, Bk —eEsila.)
YA R ST SR I Assignments->device..JE$f Device and Pin Options, 1/

5-15,
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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 Show in ‘Bvailable devices' list
Woltage

Temperature Family: |Cyc|0ne ] ﬂ Package: FEGA -

+-- Compilation Process Settings | J Pit count; 296 hd
= EDA Tool Settings
Design Enty/Synthesiz Speed giade: |6 :|v
Simulation Target device [ Show advanced devices
Timing &nalysis " 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 |

.3

|

Migration compatibility

0 migration devices selected v

Bl 5-15 Device ¥EWIEHE
¢ Dual-Purpose Pins #7525, 2R 59 nCEO HS— g4 & Used as regular /O, 11 5-16.

Device and Pin Options

Error Detection CREC ] Capacitive Loading ] Board Trace Model ]
General ] Configuration l Programming Files l Tnused Fins l
Dual-Furpese Fins l Yoltage ] Pin Flacement ]

Specify how dual-pwrpose pins should be used after device
configuration is complete. The default settings for each pin depend
selected in the Configuration tah, Actiwe Serial

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

Tual -purpose pins:

Hame Yalus
ASTI0, nCS0 A= imput tri-stated
oCED |Use 4T programming pin ﬂ

Deseription:

Specifies how the nCE0 pin should be used when the dewice is
operating in user mode after configuration is complete. The nCEOD
pin can be reserved as dedicated nCE0 programming pin or a

regular 1,0 pin

Reset
HiE mE |

& 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,

#o65 i 4to123
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oLEDGI[T]

oLEDG[0]

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

B 519 BAFFHLRINETHESE

B 520 BAFFHELRINBITICRE
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[ e P
=)
LJ fi.'[] &

I

PP

e . e

B 521 B EaRSRIGEITMER 6% A, BBAD
5.3 i/ Verilog 1& & 5 A i ¥t

12, NTERE Verilog £CRS S RIFE Sh e BT
FER AN TR R OB A Verilog JSCAF, AW NCRS, JEARAF ShiftRegCore 2.v.
module ShiftRegCore 2(

aclr,

clock,

data,

load,

shiftin,

q»

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;

=
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else
begin
if(load)q = data;
else
q = {shiftin, q[7:1]};
end
end

assign shiftout = q[0];

endmodule

13. 7E/M Project Navigator 445 ili ShiftReg 2.v i%#¥ Create Symbol Files for Current
File. ZJamtrl L& ShiftReg —FEAETIUR SCAAIIFT SHER HLAER] 17, nl&l 5-22 514 5-23.
ANREAR SIS A XA

Project Mavigator - X @ Shif
= Files —
b ShiftReglore. bdf =) ’7
i....sbc W
Open

Eemowve File from Froject

Set as Top—Lewel Entity

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

Properties

Open in Main ¥indow
v Enable Dacking
Clase

Bl 5-22 GRS XM
Syabol r5__<|

Libraries:
B & Project A~
+EF ShiftReg F
H & di/altera/B0 quartus ibraries
FE1 megafunctions
HE others
EHE primitives
FHE buffer
HES logic hiftreg 2
HET ather
EE pin - e ATl
1 bidir — clock shiftout — - - o
ﬂ inDUt — data]7..0]
PoLEE mtnnt hal B R L Ioa-“[ '
< | > -
Hame: shif tin
[ShiltReg_2 J t

[ Bepeat-inzert mode

[ Ingert symboal az block,
=

Megawiizard Plug-In Manager. .. |

(1] Cancel |

K 5-23 H Verilog &5 RIS B & 17 2%
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14. {#i] Verilog 1 5 B 155 HE B 56 B U2 5 44
FrAE—A Verilog SCARARINLL T AR, 38BN TR 514
module ShiftRegCore_2
(
input [10:0] i1SW,
input [0:0] iKEY,
output [8:0] oLEDG
);

ShiftReg 2 (

.aclr(iSW[9]),

.clock(GIKEY0]),

.data(iSW[7:0]),

Joad(iSW[10]),

.shiftin(iSW[8]),

.q(oLEDG[7:0]),

.shiftout(cLEDG[8])

);
endmodule

15, HT9A SR SHER 2, TRy N, HEgwm v N EustT, 4iRNYS
AT 5 ST R 2 R — 3

16. Tools->Netlist Viewers %%, 1 LUKIL =3 7E RTL Viewer & HAR], (HAE
Technology Map Viewer (post-mapping) ' it 45 #4) J& — 20

=

#5069 Hi 4t o123



SEI . LCD s sii

%6% ZBE LCDETEH

® UG

S8 E LCD iR 5h i 7 “Hello from Nios II”. S5 faj #4144 7 SOPC Builder 5 Nios
11 IDE O o GBI iZsE, e K8 7 ## SOPC [F il f2, B 1 fal 4£ DE2-70 L1
faf B C B
o UL

6.1 &3 Quartus L2

1. & Quartus .7 HelloWorld, Tii/Z524A44 HelloWorld
2. HUFTI EYa R H 3% 4./ HelloWorld/release »

6.2 3L SOPC &%

3. i Quartus IT % AE A 7 B bx H'%T JF SOPC Builder, fillZt—4> SOPC &%,

‘HRAY 4P M HelloWorld System, FFF87E Verilog AR RANITET GEE: ERNINRS
ARRRIATT ULS TR ARAD @& 6-1.

B Create Hew System

System Mame: HelloWorld_System)

Target HOL: (%) Verilog
() VHDL

I oK H Cancel ]

B 6-1 WINRELWKIFEEES
4.  {EZR% LY On-Chip Memory.
76 R 22 1) 2 % #% Memory and Memory Controllers -> On-Chip -> On-Chip
Memory (RAM or ROM), XU R . Wik 6-2 Pix.
EE: AMBAGHTLURIEZERM, 8.0 LI EAI SOPC Builder BB T3ERS, ATLL
TRIRESL -

p=|

#5070 T 4t o123



SEI . LCD s sii

" pAltera SOPC Builder — HelloWorld System. sopcx (D:\alteralB80ADEZ 70 _TutorialiHelloWorldiHello¥Worl...

File Edit Module System iew Tools Help

System Contents | System Generation

3 Altera SOPC Bulder || Target Clock Settings
----- CQ Create new compaonent...
- @ Mios Il Processor Device Famil\r: ETE STETE i
ridges and Adapters clk External 50.0 -
[#-Interface Protocols S
[#-Legacy Components
[=-Memaries and Memory Controller:
DA
Use Maodule Mams Description Clock Base End
@ Avalon-5T Dual Clocl
@ Avalon-ST Multi-Char
@ Avalon-5T Round Ro
o Avalon-5T Single Clo
On-Chigp FIFO Memaor
R Cn-Chip Memory (RA
= o v
< | > ¢ | S
l Add... ] = | Remove = -~ U v & D Address Map... ] [ Filter ... ]

(@ Infor Your system is ready to generate.

4 Prev [ Mext [ ] [ Generate I

K 6-2 ¥3in On-Chip Memory
ESRH PR HEF FR € A L RAM g M. EER A EAERRIR/NMOE, KAKE
T EZETESG ¥ HelloWorld. %) Quartus 11 8.0 H 17 ) HelloWorld F bR 4 178 45 R B 7
5 IR/ E~69K . IR 4 14 2 50-0s fifh, mZn] D3] 22K, XA On-Chip
Memory fi7 & £ 30K, Wikl 6-3, Bl LF )5 sl Finish.o
FE: MRLENETZERE, BE CIESHREMER alt .

b
~
—
=
pisz
Ju—
[\
W
p=i
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® On—Chip Nemory (EAN or EON) — onchip mem

R On-Chip Memory
meeee  (RAM or ROM)

Parameter
Settings

Memary type
(%) RAM (Writable) () ROM (Read-anly)
[[] Dual-port access

Read During Write Mode:

Block type: |Autcu w

Intialize memory content

Memary will be inttialized from onchip_mem hex

Size
Data width: 32 W
[ Tatal memory size: |3.j ||HEI\,15-3 hd |j

Read latency
Slave s1: Slave s2:
Memary initialization

[[] Enable non-default inttialization file

User-created initialization file: hex

|:| Enable In-System Memory Contert Editor feature

Instance I0: |

K 6-3 5 On-Chip Memory &%
5. ¥%iN Nios II Processor
*iti Altera SOPC Builder -> Nios II Processor, {E# H X1 AE H ]38 £ 26— A
Nios II/e, 7k economy, /NI NIOS I #%Ly» R[] Reset Vector 1 Exception Vector
#BERE onchip men, HFRIAINAF L RAM A FR. e R#R A BRA W BRI A,
it Finish %01 CPU #. W1 6-4.
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&

I® Niozs II Frocessor — cpu

Nios II Processor

Caches and Memory Interfaces Advanced Features >  MMU and MP

Core Nios Il

Select a Nios Il core:

q . - ~
I@ Nios Il/e ONios Ilfs ONios IIF N
- RISC RISC RISC
Nios Il 32-bit 32-bit 32-hit
Selector Guide Instruction Cache Instruction Cache
Family: Cyclone I Branch Prediction Branch Prediction
Hardware Multiply Hardware Multiply =
fsvstem: 50.0 MHz Hardware Divide Hardware Divide
cpuict O Barrel Shifter
Data Cache
Dynamic Branch Prediction
Performance at 50.0 MHz Up to 5 DMIPS Upto 25 DMPS Up to 51 DMIPS
Logic Usage 600-700 LEs 1200-1400 LEs 1400-1300 LEs 3
Hardware Multiply: = Hardware Divide
Reset Vector: Memory: [onchip_mem v |offset: [ox0 | 0x00000000
Exception Vectar: Memary: v |offset 0x00000020

Include MM
Only include the MMU when using an operating system that explicitly supports an MMU

Fast TLE Miss Exception VVector:  Memary: Offset:

Include MPU

[Csncel] < Back [Hext >H£inish|

K 6-4 ¥%sin CPU HikE S
6. VSN ITAG UART, ZRIARITAT. & 6-5.

I® JTAG UART — jtag uart

“ JTAG UART

nfiguration nulation

rWrite FIFO (Data from Avalon to JTAG)

|:| Construct using registers instead of memory blocks

rRead FIFO (Data from JTAG to Avalon)

|:| Construct using registers instead of memaory blocks

[Cs:\cel] < Back [Hext >][[inish]

& 6-5 Wb JTAG UART ik B S
7. WIMLCD, {RFFERIA. WK 6-6.
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¥ 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
8.  5SEH SOPC T FEwktl, ikl 6-7.

I8 Altera SOPC Builder — HelloWorld System. sopc* (D:ialteral\80ADE2 T0_TutorialiHello¥WorldiHello¥orl... |ZE|E|

File Edit Module System “iew Tools Nosll Help

System Contents | System Generation

] Altera SOPC Builder Target Clock Settings
----- CQ Create new compaonent...
[-Peripherals Device Famil\r: Narme Source MHz
[=-Display clk External 50.0 -
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
< | >
l Add... ] 4 |LCD Remove ] [ Exdit... ] [ A Move Up W Move Down Address Map... ] [ Fitter ... ]

(@ Infor Your system is ready to generate.

4 Prev [ Mext [ ] [ Generate I

& 6-7 5ER SOPC L&
9. AEMARZG. Wi AE NI Generate 528, WK 6-8,
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I8 Altera SOPC Builder — HelloWorld System. sopc (D:ialtera%80ADE2 70_TutorialiHello¥orldiHello¥orld...

File Edit Module System “iew Tools Nosll Help
System Cortents | System Generation |
Ciptions
System module logic will be created in Verilog.
|:| Simulation. Create project simulator files. Run Simulato
Mios Il Tools
Mios Il IDE
Infa: Peak virtual memary: 43 megabytes -~
Info: Pracessing endad: FriJun 26 10:02:20 2009 )
Info: Elapsed time: 00:00:00
Info: Total CPU time (on all processors): 00:00:00
# 2000.06.26 10:08:20 (*) Completed generation for system: HelloWoarld_System
# 2009.06.26 10:09:20 (*) THE FOLLOWING SYSTEM [TEMS HAVE BEEN GEMNERATED:
SOPC Builder database : D:jaltera/S0/DE2_70_TutorialHelloWarld HelloWorld_System ptf
System HOL Model : D:fatteraiS0/DE2Z_70_TutorialHelowWorldHellolorld_System.v
System Generation Script : D: fattera/B0DE2_70_TutorialHelloWorld HelloWorld _System_genaration_script
# 2009.06.26 10:09:20 (*) SUCCESS: 5vSTEM GENERATION COMPLETED.
@ Info: System generation was successful. hd
< | ¥
(@ Infor Your system is ready to generate.
(] (] (o] e
Bl 6-8 ERMARL
. S H/ == 22 B ]’ﬁ —1
6.3 H Verilog 1& 5 5¢ TN = 5L
Sep he Y N S RS B —1 .0 N =t 23
10. KRZHAHLT, #IEHMEAE S SRR, PUNSIERZ, (IR S HER 2%

Syt . iRt SOPC Builder. #5#1 N AAUfiE {547 2 HelloWorld.v:
module HelloWorld
(

iCLK 50,
oLCD_ON,

oLCD BLON,
oLCD_RW,

oLCD _EN,

oLCD RS,
LCD D

);

input iCLK_50;

inout [7:0] LCD_D;
output oLCD_ON;
output oLCD_BLON;
output oLCD_RW;
output oLCD_EN;
output oLCD_RS;

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

=
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HelloWorld_System ul(
.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

1. hr5%E, XD TRENZ SR TS, WMa 50— HE, JEh T
B CARCERE SN gsf 30 DU BC 5 1IN 38 B qsf SOOI SO TR EE N A7 B80T, 222k
AT P FE A JE (P £ 42

12. AR, Sk qsf ST IS, 4511l 6-9.
set_location assignment PIN B2 -to LCD DJ[7]
set_location assignment PIN_C3 -to LCD _DJ[6]
set_location assignment PIN_C2 -to LCD DJ[5]
set_location assignment PIN_C1 -to LCD D[4]
set_location_assignment PIN D3 -to LCD_D[3]
set_location assignment PIN D2 -to LCD_D[2]
set_location assignment PIN_E3 -to LCD DJ[1]
set_location assignment PIN_E1 -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

—

Mode Mame Direction | Location | IjO Bank | Vref Group I/ Standard

1 € Lo D[ Unknown |PIN_B2 |2 B2_NO 3.3V LVTTL (default)
2 € LoD D[s] Unknown |[PIN_C3 |2 B2_NO 3.3V LVTTL (default)
3 € LoD D[5] Unknown |[PIN_C2 |2 B2_NO 3.3V LVTTL (default)
4 & LoD D[4 Unknown [PIN_C1 |2 B2_NO 3.3V LVTTL (default)
5 € LoD D3 Unknown |PIN_D3 |2 B2 N1 3.3V LVTTL (default)
6 € Lo D[7 Unknown |PIN_D2 |2 B2_N1 3.3V LVTTL (default)
7 € Lo D[] Unknown |PIN_E3 |2 B2_NO 3.3V LVTTL (default)
8 € oo Do) Unknown [PIN_E1 |2 B2 N1 3.3V LVTTL (default)
g € ok _so Unknown |PIN_AD15|7 B7_N3 3.3V LVTTL (default)
10 € oD BLON  |Unknown |PIN_G3 |2 B2_NO 3.3V LVTTL (default)
11 € oLCD EN Unknown |[PIN_E2 |2 B2 N1 3.3V LVTTL (default)
12 € oLcD_ON Unknown [PIN_F1 |2 B2 N2 3.3V LVTTL (default)
13 & olCD RS Unknown [PIN_F2 |2 B2 N2 3.3V LVTTL (default)
14 € oD RW Unknown |PIN_F3 |2 B2_ND 3.3V LVTTL (default)
15 < <new node ==

& 6-9 5|45 EE
13. %Wk Nk

B
<
A
=
B
—_
0
W
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6.4 BB

14. #7JF NIOS 11 IDE . 25— IRAT I 48 m 8 TAE 0] Wl 7ERE 74T
PG EPSE RS File -> Switch Workspace... LUEFE—ANEIE 1 TAEH . WRANAE—G
L O &, JEREERA TAEZS MBI ], HUURFELSFEBNITR TG, S/ 2
TREHZTN, FERFEBHE . X HEHATERE. \HelloWorld\Software, 1l 6-10 fT7 .

JWorkzpace Launcher [$_<|

Select a workspace

Hio= IT IDE stores wour projects in a folder called a workspace.
Choose a workspace folder to use for thiz seszsion.

Workspace: |D:halterah80MDEZ_TO_Tutorial‘HelloWorldhisoftware Vl | Browse. ..

|E'E'_f| [ 0K ] [ Cancel

K 6-10 TEXIEFE
15. Hz)#E )3 Nios I1 IDE 5, 2HEA Nios I IDE #F 5, il 6-11,

JHios IT C/CH: — Hios II IDE

File Edit Navigate Search Project Tools Run Window Halp
Hwil E-6-[- @ (%0 Q- I ®F 5 . T | BB Wios II cicH |
g = 0|2 dutline 52 =8

An outline is not available

(@) Make Targets 7 =0
8 =
[E Problems 52 . Comzele Properties *H Y =0
0 srrors, 1 warnin g U infos
Description Resowrce | Fath Location
5 % Warnings (1 item)
£ Invalid preject path: Missing pr altera. co pathentry

&l 6-11 Nios II IDE ¥ 5
16. #%#¢ “File->New->Nios II C/C++ Application”, Z:{ll|1%$% HelloWorld B, Al
IEPEUF SOPC RGN} NI ptf 3L, Finish, ZHK 6-12.
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J Hew Project

Nios I C/C++ Application

Click Finish to create application with a default system library as D:Yaltera‘80
WDEE_T0_Tuterial'HelloWorldisoftware'hello_world O

Hame: |hello_world_|:l

D Specify Location
| |

Select Target Hardware.

S0PC Builder Swystem PTF File: |DZ Yal terah804DEZ_TO_Tutorial‘HelloWorldiHelloWorld V| |§§rowse. .. |

CFU: | cpu b |

Select Project Template

Blank P:_’oject ) Dascription
Board Diagnosties Printz "Hello from Nios IT
Count Binary
Hello Freestanding Tetails
Hella Micraol/03-TT - = - =
Hello World Hello World prints “Hello from Hies IT° to STDOUT. ~
Hello World Small . . ) . E
Memory Test This example runs with or witheut the MicroC/05-IT RTOS
Simple Socket Server and requires an STOOUT dewice in your system’ = hardware.
Wab Serwver 0
Thi= =aoftware example runs on the following FNies IT
hardware designs: P
':?:' [ Hext > ] [ Finish ] [ Cancel

& 6-12 FrE T
17. {5/ hello_world 0 T-F&&b, Aiii#¥ System Library Properties, 1| 6-13.

= . oemer
15 altera compoments | A=l
= : .
S hello worle Do

o Into

Open in Hew Window

Rebuild Index

Active Build Configuwration *
Run As ’
Debug As bk
Build Froject
Clean Project

1= Copy
Delete
Move. .. 1

Rename
[2g Import. ..
L Export. .. 1

£ Refresh
Close Froject

Taan 3
Compare Witk v
Restore from Local Histery... t

Broperties

n Library Properties

T
K 6-13 #%£# System Library Properties
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fic & System Library Properties, ¥ stdin, stdout, stderr —IN4#B¥E A led, 7 FEIFw
G, B Clean Exit (Flush Buffer)fl Support C++T %), BIYIRANTFER AR
WAL CHI R BRI . 5 Program never exits, Reduce device drivers A1 Small C library
DL/ NP ARRR o oA PRI BRI E RIT], Wi 6-14.

iEE Reduced device drivers F) Q3R g4, FN led L.

JProperties for hello world 0 _syslib |z”E‘El

System Library

Target Hardware

Info

Builders
C/0H Build SOFC Builder System: | ‘
C/C+ Documentation

C/CH Fils Trpes Bl | \
C/CH Include Faths

C/CH Indexer ) )
C/CH Make Froject RTOS [nene (single-threaded) v OCuston linker seript

C/C+ Project FPaths | |
Project References

Systen Lib .
wstem Libravy stdout [1ea v (Olilsp enforgemerated lin sowpt

stdere: e || trogran aumery € text):
stdin: [204 Y] | Reatrorly deta menory (rodata):
System clock timer: [mome Y| Beadferite date nenery Crdata):
Timestamp timer: [nome ~] Heap memory:
Wex file deseriptors [32 | — N

System Library Contents Linker Script

[“]Progran never exits [Jclean exit (Flush buffers) .
[JU=e a separate exception stack
[J3upport c++ [Eeduced device drivers
Exception stack memory:
[JLightweight device driver APT [JSmall C library
[JLink with profiling library AMARn il o Rethere mgpae | DR GBI stds s el 1

[Jininplemented instruction handler [ |Run time stack checking

Software Components

Help | [Restore Defaults |

|~
|

® ——

Kl 6-14 ACE System Library Properties
18. Project->Build All, fRIEIEATE] T — AWML, WK 6-15.

E Froblems X

4 errors, 2 warnings, 0 infos

Conzole |Froperties

Description Resource F

= - Errors (4 items)

region onchip_mem is full (hello_world 0. elf sectiom . text]. Rghello wor. ..
9 1d: =zection .bss [000021de -2 D0O022df] owerlaps section . text [000 hello wor. . .
9 1d: cection .rodata [00000020 - OOO00BST] owerlaps cection . except hello wor. . .
9 1d: =zection .rwdata [00000B33 —» 000021db] owerlaps section . text [ hello wor. ..
= t:- Warnings (2 items)
& feygdrivefdSalteraf80/niosPeds/ componentsfal tera_hal fHAL  srefalt_ma hello_wor. . .
& Imwalid project path: Missing project folder or file: “altera compo altera co. ..

& 6-15 gmiFR
19. Clean #2151 .7, Project->clean, 2:#i Start a build immediately [)/2) B 1137
HI 5 build.
20. MKIKAT WA TRE(— AN TRE — N RSE TR Properties, & C/C++
Build #&Xji, ¥ Configuration 4 Release, #iifesS 4% H-0s, WK 6-16.

p=|
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J EProperties for hello world O

clc++ putd @

Info

hzsociated System Li
Enilde Project Type:
C/C++ Build . _

C/CH Documentation Confi guratwn.ﬂﬁelease VD[Hanage. .. ]
C/C++ File Types
CfC+t Inelude Faths

C/CHt Indexer Tool Settings |Build Settings " Build Steps ” Error Parsers " Binary Parszer " Environment || Macrosl
C/C++ Make Froject

C/CH Project Paths =58 Wies II Compiler
Project References @ Preprocesszor Optimization Lewels |{Ijg%]
Refactoring History

Debug Lewel |Default -z) "|

=B Linker
@ General

hetive configuration

Configuration Settings

Compiler flags | |

Include Paths 4}3

[¥]Enable 411 Warnings (-Wall)

[Restore ﬂefaults] [ Apply ]

|~
| v

T

B 6-16 HiERSH
21. Project->Build All, #aifgi il 22K
22. % System Library Properties 2] I Small C Library, X%, F&7HA 12K T,
23. {F hello_world 0 T-F¢ 475, #+% Run As ->Nios Il Hardware, %I 6-17.

T altera components . - . . .
a= P # The memory footprint of this hosted applicat

o
o :
Hew ¢ jny the standard reference design.

125 hello_wor!

Go Into a reduced footprint wersion of thi=s temp

reduce the memory footprint for a given =z
2ll hello world" tcemplate.

Open 1n Hew Window

FKebuild Index
hetive Build Configuration 4
Debug As » Hios II Instruction Set Simulator

Build Project [ Fios II ModelSim
Clean Froject

&Lauterbach Fios IT Instruction Set Simulator

|i=| Copy -
& 6-17 i21T C A5

24, BHEYIMR LRSI

BAT45 R N4 LCD [ioR: Hello from Nios, J&[HI[1 1T AL T

25. WTRKFRE, DE2-70 (H WAERAE led b LIEB)E/R. T2 mA—4
Interval timer.

26. H5EAE SOPC ZLH AN Interval Timer, & PRFEFERIA, 411 6-18. 2 J5 generate.

80 L
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B Interval Timer — timer

Interval Timer

Documentation

rTimeout period

Period: | 1 | | ms v

rTimer counter size

Counter Size: hits

rHardware options

Preseats: |Custom w

rRegisters
Wiritahle period
Readable snapshot

Start/Stop control bits

rQutput signals
[] Timeout pulse (1 clock wide)

|:| System reset on timeout (Watchdog)

A 6-18 Interval Timer
27. SRJG{E_LFEMHT System Library Properties Hi% H AN timer 1524 System clock timer,
wiE 6-19.

T I —

stdout: |1|:d V|
stderr: |lcd V|
stdin: 1ed v |
System clock timer: |timer &
Timestamp timer: |n-:-ne V|
Max file descriptors: |32 |
[#]Frogram newer exits [Irlean exit (flush buffers)

& 6-19 ¥ & Timer
28. ZmiFiatT, Hinl &ILESNI Hello from Nios 11,

81 W

piss

123

=



KN TS

-

#7F L HILITER

® K]
S 58 BT B T T
o SIKILIR

7.1 37 Quartus L2

1. £ Quartus [.F RunningLED, Tii/Z5Z4K44 RunningLED
2. HUFrCE MRS H 4./ RunningLED/release

7.2 3L SOPC R4

3. il Quartus 11 545 I 75 ks T2 4T JF SOPC Builder, G4 SOPC %%:.
B RS 4 PN RinningLED_System, J4§& Verilog Ak REMET, WK 7-1,

B Create Hew System

System Name:|RunningLED_System |

Target HOL: (%) Verilog
() VHDL

I oK H Cancel ]

B 7-1 WINRE LRI ES
4.  {EZR% LY On-Chip Memory.
LEFE R A2 3126 Hh i £ Memory and Memory Controllers -> On-Chip -> On-Chip Memory
(RAM or ROM), XHHRINE RS
ESRH AR HEF $5 € A L RAM g, BROAATRERIR, Faiftds BAR/DN, fREFER
NI

p=|
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® OnChip Nemory (RAN or RON) - onchip mem

On-Chip Memory

mgecew  (RAM or ROM)

Memoary type
(3) RAM (Writable) () ROM (Read-only)
[] Dual-port access
Read During Write Mode:
Block type: Auto i

Inttialize memory content

Memary will be intialized from onchip_mem.hex

il

Size
Data width: 32 w
Total memory size: |:_.jga ||Ely'tes w

Read latency
Slave s1: Slave s2:
Memory initialization

[[] Enakle non-defautt inttialization file

User-created inttialization file: hex

|:| Enablz In-System Memory Contert Editor feature

Instance ID: |

&l 7-2 #583 On-Chip Memory J&
5. ¥%iN Nios II Processor
XUifi Altera SOPC Builder -> Nios 11 Processor, ¢ #fl tH X 1 HE 1 ] 14 55 — 4 Nios
Il/e, 7K economy, /NP NIOS II #%:0r. I [HIf¥) Reset Vector I Exception Vector #f$iE ¢
onchip_men, HIRIA VI E RAM B FR. H eSO BRI E RIT] . sisfi Finish
8N CPU #. i 7-3.
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® Fios II Processor — cpu |£|

Docunentation

Advanced Feature MMU and MPU Sel

Core Nios Il

Select a Nios Il core:

q . - ~
I@ Nios Il/e ONios Ilfs ONios IIF N
- RISC RISC RISC
Nios Il 32-bit 32-bit 32-hit
Selector Guide Instruction Cache Instruction Cache
Family: Cyclone I Branch Prediction Branch Prediction
Hardware Multiply Hardware Multiply =
fsvstem: 50.0 MHz Hardware Divide Hardware Divide
cpuict O Barrel Shifter
Data Cache
Dynamic Branch Prediction
Performance at 50.0 MHz Up to 5 DMIPS Upto 25 DMPS Up to 51 DMIPS
Logic Usage 600-700 LEs 1200-1400 LEs 1400-1300 LEs 3
Hardware Multiply: £ futtipliers Hardware Divide
Reset Vector: Memory: [onchip_mem v |offset: [ox0 | 0x00000000
Exception Vectar: Memary: v |offset 0x00000020

Include MM
Only include the MMU when using an operating system that explicitly supports an MMU

Fast TLE Miss Exception VVector:  Memary: Offset:

Include MPU

[Csncel] < Back [Hext >H£inish|

&l 7-3 %0 CPU H B ESH
6.  WNINEI .
FEH R H % $F Peripherals -> Microcontroller Peripherals -> Interval Timer, #4401~ X3
HEo 8 NS AEAR RS FZAE R = — AN R s 5, 1k CPU 7% LED 4T
RE& . IAE Period HiLEHE 500ms, KK FPRAERE 500ms 4 —IK . Preset £+ Simple
periodic interrupt RI 7] . 4P 7-4.,

84 1L
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B Tnterval Timer — timer

“ Interval Timer
ol

Parameter
Settings

rTimeout period

Period: |5|:||:| || ms w

rTimer counter size

Counter Size: hits

rHardware options

Presets: | Custom w

-Registers
Wiitablz period
Readahle snapshot

StartiStop contral bits

Output signals
[] Timeout pulse (1 clock wids)

|:| System reset on timeouwt (Watchdog)

Bl 7-4 BINER S R ESH
7. IINIO IS
X ili Peripherals -> Microcontroller Peripherals -> PIO (Parallel I/O), fRFFERIA T BRI A,
B 8 AN IO F, 2 BIFEHITF AR L 8 N4k LED 4T (LEDG[7..0D. WilEl 7-5.

085 T dt o123 W
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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
8. SEM SOPC TREBETl, My T J7 M4 PIO N4 FRICHN pio_ledg. 7F pio L siiid 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 AT SHEE SE IR I Brid—DF5 30, BSInEIA EEAL 1 SOPC &

Gt Wl 7-8.

Symbol

Libraries:
F & Project
@ RurningLED_System
8 d/altera80quartusdlibranies!

clk
rezet_n

out_port_from_the_pic_ledg[7..0]

[ Bepeat-insert mode

[ Insert symbol as block

Megawizard Plug-In Manager... ‘

aK Cancel ‘

r LTI

& 7-8 % SOPC R4t

L1 iR NS o o A28 R0 Xy, /£ Name HE A FIA input 7] EAPRIEE AL,
A A e —IETEPIA . SR R D BRI ouput a7t 1. 45 3L

7-9 B

RunningLED_System

clk
rezet_n

out_port_frem_the_pic_ledg[7..0]

Bl 7-9 #ingsRE

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

I

SeEE.

5 88 i 4t 123

p=|

HLBR NN R e (R BRA A FRIE N %55 DE2-70 5B IC BAH —20)




KN TS

........................ RLH'IHingLEDSYStEl'ﬂ

T ———ck
KEYTO] e reset_n

------------------------ out_pert_frem_the_pio_ledg(7..0] — I lEBET

&l 7-10 HEEIE]

12, PRAF bdf SCfF, RIGHAT T S 2R G

13, ZHe5 |
set_location_assignment PIN_ADI15 -to iCLK 50
set_location _assignment PIN_AC14 -to oLEDG(S]
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]
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, G N TIFIE UG IS T PR S & FPGA JFRIR. BT HREBA 9 'S HAF,
P TF R EASH A ABLE

7.4 BB

15. #T9F Nios II IDE, HEEF —ANEEN TEZMN, KIHBEAE<LTREITEH %
>\softawre. K 7-11,

JWorkzpace Launcher r$_<|

Select a workspace

Hio= IT IDE stores wour projects in a folder called a workspace.
Choose a workspace folder to use for thiz seszsion.

ﬂnrksp ace: |lIN I'l. alter :il'l.E”j I'l.DE::_" 0 Tutorial I'1.1:';1.1I|I|.:i. ILEI..EII ":_5|:|ftw ar e Yt | [ Er awse. . .

@ [ 0K || Cancel

B 7-11 EFETEER
AN CLS A S B R 8 e S T k$: Workbench, HEA 35
16. 1E#E File -> New -> Nios I C/C++ Application

89 Hi 4t 123
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J Hew Project

S

Nios I C/C++ Application

Click Finish to create application with a default system library as D:Yaltera‘80
WDEE_TO0_Tutorial'\FurminglEDhzoftware'blank project 0

Hame: |blanl':_project_cl

D Specify Location
| |

Select Target Hardware.
S0PC Builder Swystem PTF File: |DZ"laltera\ﬂl:l"LDEE_TD_Tutorial"xRunningl.ED"tRmingLED V| |§§rowse. . |

CFU: | cpu b |

Select Project Template

ject Dascription
Board Diagnostics Creates a blank project
Count Binary
Hello Freestanding Tetails
Hella Microl/03-TT - _ _
Hella World Elank Project creates an empty project to which you can -~
Hello World Small add your code. 3
Memory Test . i i
Simple Socket Server Thi= =zaftware example runs on the following Hies IT
Yeb Server hardware designs: _
- Standard
= Full Featured
- Fast w
(7 [ Hext > ] [ Finizh ] [ Cancel

B 7-12  EF TEER
1t Select Project Template %55 — i Blank Project, Name 14 ] 2R\ blank project 0,
SOPC Builder System PTF File i [HERIA K &, BIRIA £ SOPC R4E, siiili Finish 58 .
ik 7-12,
17.  1%E$E TFE blank_project_0, fifHiidi, %+ Properties, 7F C/C++ build IR
Bl B dniF s 38, MR L FEMKIHZ-DALT _RELEASE -Os -g —Wall, 1%l 7-13.

#5090 Hu 4t 123
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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. C'E blank project 0 syslib 14143540, I} blank project 0 —#F,

19. System Library Properties % & o

A5t T RE blank_project 0_syslib -> Properties, %' System Library JEIi-~, 7E FE T
NS, HUH s Clean Exit (Flush Buffer)fil Support C+HRTHIZ], KA TP A IR
L, WAL CHIIBRERIPE, % Program never exits, Reduce device drivers fil Small C
library LAJg/NFEFPARRL . HABCRFFERIABCE /I T Wil 7-14. FRAREAIASRIER 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
L/oH Build SOPC Builder Systen: | | [Brovse...
C/CH Docunentation @ ‘ ‘
C/CH File Types
LfTH Include Paths System Library Contents Linker Seript

C/CH Indexer . .
C/CH Make Project RI0S: ‘nnne (single-threaded) v| (Custom Linker saript

C/CH Project Paths
Project References

System Lib 0 . .
ystem Library stdeut: ‘null V| () Use auto-genersted linker script

stderr: ‘null v| Program memory [ text)
stdin: ‘““11 v| Read-orly data memory [ rodata)
Systen clock timer: ‘umer v| Readfwrite data memory ( rwdata)
Timestamp timer ‘none v| Heap memory:

Max file deseriptors: ‘32 |
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) :

RIS Options ... \ | seLect. .

b

Stack memory: onchs

I:lUse 4 separate exception stack

Exception stack memory:

DUnimplemented instruction handler DR\m time stack checking

¢ N Restore Defanlts Bpply

0

& 7-14 System Library Properties 72
20. BT TFE blank project 0, 1E#E New -> Source File. 11 7-15.

WI I
] i roject. .

Go Into (@ Fios IT C/CH Application

] o .
Open in Hew Windew l‘?} Hios IT System Library
fé’} Hios IT User-Makefile C/Ct+ Application
Rebuild Index
. _ _ _ & Wios IT C/CH Library
hetive Build Configuration »
Run As b Effi’Snurce Folder
Tlebugz As
i .
Euild Froject |h] Header File
Clean Project G‘:‘} Cla==
[i=| Copy fﬁ Other. ..

|
Bl 7-15 ¥ IndsCH B
53 RO TG AE 2 SO 440 main.e, R N AR HIRE L, FEIRAE
#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);

092 v o123 1w
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if (*(alt_u8 *)context & 0x80)

timer _overflow);

{
*(alt_u8 *)context = 0x01;
H
else
{
*(alt_u8 *)context = *(alt_u8 *)context << 1;
H
IOWR(PIO_LEDG BASE, 0, *(alt u8 *)context);
return;
H
int main()
{
alt u8 led = 0x01;
// Register Interrupt Service Routine (ISR)
alt irq_register(TIMER IRQ, (void*)&led,
while(1);
H

21. Project->Build All, Zwi¥, 45HHH T 2K.
22. Ayl blank project 0, i%#f Run As ->Nios Il Hardware 4115 7-16.

@w Il #include "alt types.h"

. . »
o Binarie Hew

m
fé.l Include Go Into

== Release
E| main. e Open in Hew Window

Serplics pobuild Index
s Ell";jpd:":_.i hrotive Fuild Configuration L4
Debug A= L

Build Froject

Clean Froject

=0 M e

e <io.h>

Ernal Timer OCverflow interrupt
void timer overflow (vold*® context, alt 1

WE I:TII'LER_EFLSE,CI,C':I H
(#*{alt N8 *i~nntext & OxA0Y

za Fios IT Hardware
Hiu:-s IT Instruction Set Simulator
B8 Fios II ModelSinm

&Lauterbach Hioz IT Instruction Set Simulator

K 7-16 T#Hz1T C B
23. NIOS II IDE $Fe ¢ R BIF ki L, Z JEstEFE 3] 8 4~ LEDG [T A= T .

093 Tt

123 1L
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%8% Zht CQHSEHEZL

o SIRUIH

SRR R AE Nios 11 ALFE 2% 4 5 R /7 (I, Nios 1T IDE HFaf () C2H Compiler
THMAEH . A4 C2H?'E 42(C to Hardware) (455, AERHIRIEUA I BT C 15 5 LAY
AR AR AT S B o
o KL

8.1 #37 Quartus L%

1. SHr# Quartus TR C2H, TijZ5/k%4 C2H
2. EHTRESERH H ./ C2H/release.

8.2 3L SOPC R4

3. 4TJF SOPC Builder, 3744 C2H System [f) SOPC %45, 455 Verilog
IR RGTE T

4. A{ERZ LN On-Chip Memory. {#FFERIABEE BRI AT,

5. ¥~hn Nios II Processor. K IHIEF: E T,

6. WINHAT 1O, Kt Width 5O 18, XFAY 18 ANZLEA LED 4T . Uil 8-1,

™ PT0 (Parallel I/0) — pio

“ PIO (Parallel I/0)

Maegators
Parameter
Settings

Basic Settings | > Input Options > Simulation
Width

Wicth {1-32 bits) -
Direction

O Bidirectional (tristate) ports

() Input ports only

() Beth input and output ports

(%) Output ports only

Cutput Port Reset Value

K 8-1 PIO S%ixE

094 T1 o123 T
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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 v Name Source IHz

[=+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
n 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], AR FAR YR I S8 T 2 SR A 2 T8 AR I .
10, T0U2 SR L ZET P
(1) YR do 02 1R i N i L A P WA 4
(2) S H AT AR
1. Xesesrfmt LU %] T oLEDR, At T2 SOPC, % —MHaES 5
PiAE S, BPEME S DE2-70 JF A b & iCLK_50, SAAE5 4 1 iKEY[0].
12, ATLS AN TR SRS
module C2H (
input iCLK 50,
input [0:0] iKEY,
output [17:0] oLEDR
);
13. #TJF 25 SOPC #7144 C2H_ System.v 3, #r$k module C2H_System, K I
module C2H_System (
//'1) global signals:
clk,

reset_n,

// the pio_ledr

95 v o123 1w
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out port from_the pio_ledr

)

R T AL TR LB AR T

14, R LLEACHS ) module SEBE 7 25451, BEATEAN L5144 w0, B SHCR . S5 (i
NEHAR S IR, B0 clk ghich clk((CLK_50), EefCidan~

C2H_System u0 (

.clk(iCLK 50),

reset n(iKEY[0]),

.out_port from_the pio_ledr(oLEDR[17:0])

)i

15. Jn I endmodule, W — KT 2 SEAR R TERL T

16. hr 545

17. 3l

set location_assignment PIN_ADI5 -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_ADO9 -to oLEDR[15]

set location_assignment PIN_ADS -to oLEDR[16]

set location_assignment PIN_AJ7 -to oLEDR[17]

set location_assignment PIN_AJS5 -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[S]

set location_assignment PIN_AD14 -to oLEDR[9]

18. i Tk

8.4 WM
19. $TJT Nios Il IDE, JEHEUFAE 0 TAES ], #rass i TR Wi 8-3,

=

#5096 Hi 4t 123
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20.
21.
22.

. Hew Project

Nios II C/C+ + Application

Click Finish to create application with a default system library as
I hprojecthfpga'cfhhsoftwarehblanl project 0

Hame: |bla.nk_project_ﬂ|

—

D Specify Location

Select Target Hardware.

S0FC Builder System FIF File: |D:\project\fpga\th\th_sopc.ptf

Vl [ﬁrowse. . ]

CEI: [epu |
Select Project Template
Deseription
goars g}ag\ostms b Creates a blank project
ount Binary
Custom Instruction Tutori Details
Ihrystone " : 3
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 Mezsage Box ~ Fast v
Microl/O5-I1 Tuterial ¥
@ [ Fext> || Finish ][ Cancal

&l 8-3 L LIEEMR
HiCE g e % S 80U -DALT_RELEASE -Os -g —Wall
Jit & System Library Properties.
Hrek main.c, WA,

#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)

i++;

while (7<100000)

T

return;

int alt_main (void)

alt u32 led = 0x2;
alt u8 dir=0;

/*

* Infinitely shift a variable with one bit set back and forth,

* it to the LED PIO. Software loop provides delay element.

*/

097 1 o123

and write
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while (1)

if (led & 0x00020001)

{
dir = (dir " 0x1);

}

if (dir)
{
led =led >> 1;

}

else

{
led=1led << 1;

}
IOWR_ALTERA_AVALON_PIO DATA(PIO_LEDR_BASE, led);

delay();
}

return 0;

23. Project->Build All

24. A TFE, Run As->Nios Il Hardware, W] LA S48 LED T4V N Ske Wit 2 L
Release J7 WG, A NERIGHIX R, WAL Debug 77 A\, 4 NARFMEH 500ms
] Timer B ZENZ .

8.5 C2H %mix%ss

XA ARSI (P A, F I — D) AR ER S50 /S S AT S A — B

25. F8/5E function HAEAFSEZEL

WAL delayOE/ESCAEESEIN, Al delay()ik$£¢ Accelerate with the Nios 11 C2H
Compiler. 1P 8-4,

® st main while ([J<1tL

J++:
o (R
| appliecs Few ¢
Iﬁ_];;adme.. Refactor r
ra
¥ J@lmpnrt... .
£ Export. ..

Declarations

Beferences

L

@ Togzle Brealpoint

hecelerate with the Nios IT C2H Compiler

TR o L |

B 8-4 FF)3 C2H Zui%a5 ik
26, ETZERETN LM C2H e, EFE“Build Software and generate SOPC
Builder system”H1“Use hardware accelerator in place of software implementation. Flush data

cache before each call”, #I&| 8-5.

p=|

98 Hi 4t 123
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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. 1] LL G«
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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 AR A C2H A 2R, AT DA R AR AN W R

#0100 BT 4t 123 1T
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%9F FIbN bW SIS

® SIIGUIH

SRR N A A 75 2L U 2R FPGA L& S, AR5 B shngi#k Fia17, FPGA fit
E /AT Ll Quartus IT Programmer 485 76 EPCS G5 H, AR AF[RIAE AT LU ik Nios 1T IDE
Flash Programmer %% 5 #EM L7175 /) Flash 8¢ EPCS 1. ASZEG DL E HEin#% Flash o 8 5
SRR e AL ISR T W A I TR BT,

o SUIGIPDIR
9.1 #37. Quartus LFE

5K 1) RunningLED SCAf3 24 RunningLED_Flash.
$JF RunningLED.qpf SCAF8EN TR

TR E dw T S H %0 ./ RunningLED_Flash/release

o IR AR g B 45

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#E Finish, 7.2 745 U1 Shared
Signals "1 data, address, read n #Fi% . Wil 9-1,

FParameter
Settings

Ll ol

Incoming Signals | > Shared Signals

%) Registered

Increases off-chip fmax, but also increases latency .

) Not registered

Reduces latency, but also reduces fmax.
Maote: 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& ¥ 2§ —
Attributes "1[fJ Presets ¢ Custom. Size "1 Hubik4k 56 FEEFE 22 17, HPnkit+ 16 1.
W Timing " Setup=0, Wait=100, Hold=0, Unit=ns. %1/ 9-2 5 9-3,

IS

Parameker

Timing

Presets: | Custom W

Size
Address Width (bits): | 22 w

Data Width (bits): O

& 9-2 Flash BHER (1)

0101 T 4% 123 T
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Aktributes

e = = —

&l 9-3 Flash BHT (2)
TR XATIAMEEHEL B AR DE2-70 B & ERA.
8. K 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 ¥
4 | >

tristate bridge. tristate master
Remav ':ognl'tection fr‘om tlristate bridze.ltl:istate master to n:.'fi Lﬂ:ash. =1 |s Map... ] [ Fitter... I

&l 9-4 Flash BT
9. SERUERE A CPU, EFEIL Reset Vector 7E cfi_flash H1. 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. EFFE AL [ System -> Auto-Assign Base Addresses Fogr 7 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 #/H A RS .

9.3 SERRTHZ SEAA
12. [H13] Quartus, fEJFCRITNZ bdf U FR, 1 dik+$E Remove File from project
13, FESL TR ST

module RunningLED Flash(
input [0:0] iKEY,
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input iCLK 50,
output [7:0] oLEDG,

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

inout FLASH DQI15 AMI1, //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

);

wire FLASH 16BIT IP_AO;

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

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

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

RunningLED_System u0(

.clk(iCLK 50),

reset n(iIKEYT[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 _AO}), //FLASH Address
bus 26 Bits

.data_to_and from the cfi flash({FLASH DQ15 AMI1, 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

R SRR L2 F) Flash (T, fa ST MT5,  $ A i ACHS At mT A

T, WHRATHAN, 1554 DE2-70 Y68t FCT Flash 1) Datasheet.
14, K FLRON THZ SR TF 73 Bl 5 |

BRI AT 5SS, BrinA Flash (15 4

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_ AK25 -to oFLASH_A[14]

0103 nu 4k 123 W
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set location_assignment PIN_AH24 -to oFLASH_A[15]
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 DQ[0]
set location_assignment PIN_AE28 -to FLASH DQJ[1]
set location_assignment PIN_AD29 -to FLASH DQ[10]
set location_assignment PIN_ AC28 -to FLASH DQJ11]
set location_assignment PIN_AC30 -to FLASH DQJ[12]
set location_assignment PIN_AB30 -to FLASH DQJ13]
set location_assignment PIN_AA30 -to FLASH DQ[14]
set location_assignment PIN_ AE24 -to FLASH DQI15 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 DQJ[4]
set location_assignment PIN_AB29 -to FLASH DQJ5]
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 DQ[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
15, BEAT &4t gnikscUR KRR P HE S 2 FPGA.

9.4 AT

16. #]JF Nios Il IDE AT 850t o 44 TAF % (8] P14 3]../RunningLED_Flash /software .
17. Kitrgn it 228, it LREHE/T IR

0104 o 4L 123 W
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9.5 HWAFEL

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

Tools Bun  Window Help

Flash Programmer. ..
] @ Quartus II Programmer...
L

& 9-7 Flash Programmer

19. 1), il 9-8 fiiuw.

Program project to flash memory on target board

E
e
=3 Configure launch settings from this disleg

[

[trpe Eilter text [ § = Fress the ‘New' button to create a configuration of the selected type

Er Y rlaz

‘Duplicate’ butten te copy the selected configuration

[Z - Fress the

3 - Presz the "Delete’ button to remove the selected configuration.

i - Press the "Filter’ button to configwe filtering options

- Bdit or wiew an existing configuration by selecting it

Configurs launch perspective settings from the Perspectives prefersnce page.

& 9-8 Flash Programmer 5t

20. oMl new —ANIH, FEATIHS A2 K0 RunningLED,  Apply Wil#, 411 9-9

>~
JFlash Programmer

Program project to flash memory on target board
Program flash with blank project 0 (using script D:faltera/B0/0EZ_T0_Tuterial/RunninglED Flash/software/blank_project_0/Releaze/runningled sh).

[type Eilter text

[

E
e
ik Hame: |RunminglED

CIB L rece: Commection

Targst Board; CYCLONEIL a0 targst bowrd specifisd in the SOPC Builder system>

= & Flash Progranmer

4@ RumningLED
[¥]Program software project into Flash memory

Broject

(i) *

[[ Browse... |

[blank project 0

Target Hardware

| [Losd 70T File]

Additionsl nies?-flash-programmer arguments: |

Additional sof2flash arzuments

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

Memory Offset: [0

[JProgram 2 file into flash memory

i<

&l 9-9 Flash Programmer 3 &{F45%

o

o 1t

N

123 11

~
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21. piihi Program Flash it ] LUK FE P GE N Flasho 5885 W&l 9-10.

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

# Creating .flash file for the project

--base=0x00800000 --end=0xffffff --resec=0x80000
0 --input="blank project 0.e2lf" --ogutput="cfi flash.flash" --boot="D:/altera/g0
ip/nics2 ipfaltera nio=z2/boot_loader cfi.srec”
# Programming flash with the project
"ES0PC_KIT NIC52/bin/nios2-flash-programmer"™ --base=0x00800000 Mcfi flash.flaszh

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

B 9-10 252572 Flash &
22. XM Nios II IDE, Wit 54T, $EA FPGA L &R 7l il LAE 2R H#&is
77T

9.6 FPGA It & [E 4k

23. BUAEIN A B G M 75 220 N FPGA e B S J7 I 5| S AR RE T, an S48 sof SCAF
W E BT, 82000 RS B0 5wl w] LA B8 R ENL EBASAT ORI S IR
JERN R =
(1) 1t DE2-70 JFAAR M TF R RUN £ %] PROG
(2) FEVIE A Programmer % H1H, 4% mode M JTAG 4 Active Serial
Programming, & %] — MR E HEZMIN. 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 $5 FPGA BLBEIR R~E D
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(3) HFA N pof XA, ANJE sof XM, “4) I Program/Configure, start. 41/ 9-12

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 AL 100%, RAFLER Ended fE 5, W& 9-13.

Type |Hesaage

Info: Ended Full Compilation at Sun Jun 28 15:25:09 2009
Info: Started Programmer coperation at Sun Jun 28 15:30:57
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 BRI N PROG F4[1] RUN.
26, BUFOIHIINK, WRET E—F, BARKSER—HARR AT .
27. WARK BHILA V¥ E, HE DE2-70 Y64 L) DE2 70 Default BI7],

SEiTE

coceetee

0107 vl 4L 123
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% 10% A SDRAM i£5 MK %

® UG

S EESE AT SDRAM 35 M. B YH# Wi /] SDRAM, iF DE2-70
-f¥) SDRAM 2 Jr, FrLALLAE ] Flash Rl A% — oo WAL, B8 B T AN
[F A I B ) JFSRANE] s el G B i 4f . P9 7 SDRAM (1 VA AT L2 g —A{f
M, B —A SOPC ) SDRAM ik, Hidise 32 £, BT LA Jri], RIEgr A
SOPC fffsitl, i vifE 16 A7, ABLZEEMER, T ZA00E M A % AL IERE, St
Ja— Rk,
® DI

10.1 37 Quartus L2

1. &S —AH T SDRAMTest.
2. EHHT E YR H %k ../ SDRAMTest/release

10.2 237 SOPC &%

3. 4TJF SOPC Builder, #37.—/4 % SDRAMTest System [¥] SOPC &%, JfifE
Verilog Ak RS MITE S
4. {EZRZ EVRHN On-Chip Memory. K/N & 20k.
5. ¥NN Nios II Processor. & IHIEFE E 7Y,
6.  UNInZcAilfr) Memories and Memory Controllers->SDRAM->SDRAM Controller:
Be &S — i, presets ¢ Custom, Data Width #£#¢ 16, Chip Select % 1, Bank4,

Row % 13, Column i%& 9, #i\ Memories size=32MB. 5 T, Issue one refresh command
every 1H 7.8125us, Delay after powerup, before initialization 3 200us. 2115 10-1 5] 10-2.

#0108 BT 4t 123 11
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= SDEAN Controller — sdram

SDRAM Controller

Timing

[F‘resets' |Cus‘tom L | ]

rData width
rArchitecture

{Chip select: |1 w ‘][Elanks: |4 w |]

rAddress widll

o el

rShare pins via fristate bridge

15

[] Controller shares da/dgm/accr 10 pins

Tristate bridge selection:

rGeneric memory madel {simulation only)

Include a functional memory model in the system testhench

Memory size = 32 MBytes
16777216 x 16
256 MBits

[Camear] < 2eck [Hext >[Einish]

& 10-1 SDRAM Controller % BT

= SDRAN Controller — sdram

SDRAM Controller

CAS latency cycles: 1

(O F ®3
Intiglization refresh cycles:
Issue one refresh command every: 7.8125 us

Delay after powerup, before intialization: 200| us

Duration of refresh command (t_rfc): ] ns

Duration of prechargs command (t_rp): ns
ACTIVE to READ or WRITE delay (t_red): s

Write recovery time (t_wr, no auto precharge): (12 ns

[Cancel ][< Eack] Hext > [Einish]

& 10-2 SDRAM Controller X & _—W

20109 11 L o123 7T
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TR XRTNMEELNEL B A& DE2-70 By & E AR

7. GRS IN—H SDRAM, 73l 444 sdram_ul 5 sdram_u2.

8. WNIN jtag_uart, IX/NFRZEH % H %3] Nios IT IDE ¥] Console, 7% jtag uart ¥,

9. W pll, e/l PLL->PLL, f&3 % M ik$ Launch Altera’s ALTPLL
MegaWizard, W&l 10-3,

" PLL - pll

Documentatio

= T
Interface  p

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

10. L E D& 10-4, next

Nega¥Wizard Plug-TIn Nanager [page L of E]

Currently selected device family: =
1 Match project/default

{inckd | Able to implement the requested PLL

General

Which device speed grade wil you be using?

Whatis the frequency of the inclackd input? 50.000

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
2 In Zero Delay Buffer Mode

2 With no compensation

Which output dock will be compensated for? 0 |

[ cancel | [ next= | Emsh |

B 10-4 ALTPLL %E$—H
11. W& 10-5, 4%¥4% next
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Nega¥Wizard Plug—In Nanager [page 2 of 8]

EE &

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

e Lock autput

[ Create ocked" output

Advanced PLL parameters

Using these parameters is recommended for advanced users only
[ Create output file(s) using the 'Advanced' PLL parameters

- Configurations with output dlock(s) that use cascade counters are not supported

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

B 10-5 ALTPLL WEE -

12. W& 10-6, 4¥4% next

NegaWizard Plug-In Nanager [page 3 of E]

Able to implement the requested PLL

Clock switchover

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

[crea [ <o [ | oo |
B 10-6 ALTPLL WEE=T
13. KRB ANy I 3R, S8k 2, WIS RGN 4T 100MHz, & 10-7. 45—
iy e S — AN 65 BEARAT ) 100MHz B8l 45 SDRAM, & 10-8.
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Neza¥izard Plug—In Manager [page 4 of &1

_,a ALTPLL

Output

0 - CorefExternal Output Clock
altplipll Able to implement the requested PLL

inclkd

o0 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

Clock phase shift |IJ.IJIJ

\
=]
<
=

=

T
More Details >

Per Clock Feasibility Indicators
0 1 c2

‘ Cancel H < Back ” Mext = ” Einish |

K 10-7 ALTPLL &EHIIH

Nega¥Wizard Plug—In Nanager [page 5 of Bl

,a ALTPLL

c1 - Core/External Qutput Clock
altplipll Able to implement the requested PLL

inclkd 41 Lse this dock *

Clock Tap Settings

Requested settings Actual settings

) Enter output dock frequency: v [100.000000

{8 Enter output clock parameters:
Clock multiplication factor

elal@

Clock phase shift [es00 [ [des | feS00 |

Clock division factor

More Details >

Per Clock Feasibility Indicators
0 €1 c2

| Cancel ” < Back H Mext > ” Einish |

K 10-8 ALTPLL WEEAR
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14. ZJ5—# next H.%| MegaWizard finish, [9%] PLL 7SNV, #0P 10-9, Finishe

cumentation

Pi-S

-PLL 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

EOE|

15. [[3] SOPC R, 7 b 77 I Bl v Ao o) B s {5 5 16 £ Rename 18 XU
B, clk BUA clk 50, pll.cO SCA pll.cO_system, pll.cl U4 pll.cl_memory, FHER pll
A0 ST I B R SRR PR R GEN B, A 10-10.

™ Altera SOPC Builder — SDRANTest System. sopc* (D:\alteral\B80ADEZ_TO_TutorialiSDEANTest\SDRANTest System. sopc)

File Edt MWModule System View Tools Niosll Help

System Corterts | System Generation

£ Attera SOPC Builder TR Clock Settings
n=.l Create new companent...
[+-Bricges and Adapters clk_50 External 50.0 R
F#-Interface Protocols pll_c0_system pil.co 1000 S
[@#-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 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
i s1 Avalon Memory Mapped Slave pli_c0_syst... 0x04000000 [0c0555£55E
. B sdram_u2 SDRAM Cortraller
I =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%
Add 4 l:l Eclit.... & Move Up ¥ Move Down ] [ Address Map... ] [ Fitter.. ]

@ Info: Your system is ready to generate.

oo |Cih | [omeme ]

& 10-10 ALTPLL BEH R R
16. System Auto-Assign Address 73 ALHidik, generate A2l R %

10.3 5ERT0E SE4k
17. @ INEL A ] SDRAMTest. v:

o113 5 4L 123 1
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module SDRAMTest (

)

input iCLK 50,
input [0:0] iKEY,

inout [31:0] DRAM_DQ, // SDRAM Data bus 32 Bits

output [12:0] o0 DRAMO_A, // SDRAMO Address bus 12 Bits
output [12:0] oDRAMI1_A, // SDRAMI Address bus 12 Bits
output oDRAMO LDQMO, // SDRAMO Low-byte Data Mask
output oDRAMI1 LDQMO, // SDRAMI Low-byte Data Mask
output oDRAMO UDQMI, // SDRAMO High-byte Data Mask
output oDRAMI1 UDQMI, // SDRAMI High-byte Data Mask
output oDRAMO WE N, // SDRAMO Write Enable

output oDRAMI1 WE N, // SDRAMI1 Write Enable

output oDRAMO CAS N, // SDRAMO Column Address Strobe
output oDRAMI1 CAS N, // SDRAMI Column Address Strobe
output oDRAMO RAS N, // SDRAMO Row Address Strobe
output oDRAMI1 RAS N, // SDRAMI Row Address Strobe
output oDRAMO CS N, // SDRAMO Chip Select

output oDRAMI1 CS N, // SDRAMI Chip Select

output [1:0] oDRAMO BA, // SDRAMO Bank Address

output [1:0] oDRAMI BA, // SDRAMI Bank Address

output oDRAMO CLK, // SDRAMO Clock

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  oDRAMI CLK =oDRAMO CLK;

SDRAMTest System u0(

//globalsignals:

.clk 50(iCLK _50),

.pll_cO system(CPU_CLK),

.pll_cl _memory(oDRAMO_ CLK),
reset n(iIKEY[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]),
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.zs_dgqm_from the sdram ul({oDRAMO UDQMI1, oDRAMO LDQMO0}),
.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(oDRAMI CS N),

.zs_dq to and from the sdram u2(DRAM DQ[31:16]),

.zs_dqm_from_the sdram u2({oDRAMI1 UDQMI1, oDRAMI1 LDQMO}),

.zs_ras_n_from_ the sdram u2(oDRAMI1 RAS N),

.zs_we_n_from the sdram u2(oDRAMI1 WE N)
)i
endmodule

EE: X# SDRAM REETRASHER, RE—EEANTEXESIHERE.

18. 3l |
set_location assignment PIN_ADI15 -to iCLK 50
set_location assignment PIN_AC1 -to DRAM_DQJ0]
set_location assignment PIN_AC2 -to DRAM_DQJ1]
set_location assignment PIN_AF2 -to DRAM_DQ[10]
set_location assignment PIN_AF3 -to DRAM DQ[11]
set_location assignment PIN_AG?2 -to DRAM DQ[12]
set_location assignment PIN_AG3 -to DRAM DQ[13]
set_location assignment PIN_AHI1 -to DRAM DQ[14]
set_location assignment PIN_AH2 -to DRAM DQJ[15]
set location assignment PIN_ Ul -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 DQ[23]
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_DQJ[30]
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set_location assignment PIN_AB2 -to DRAM_DQJ[31]
set_location_assignment PIN_AD?2 -to DRAM DQ[4]
set_location_assignment PIN_AD3 -to DRAM DQ[5]
set_location_assignment PIN_AE1 -to DRAM_DQ[6]
set_location_assignment PIN_AE2 -to DRAM_DQ[7]
set_location_assignment PIN_AE3 -to DRAM_DQ[8]
set_location_assignment PIN_AF1 -to DRAM DQ[9]
set_location assignment PIN_AA4 -to o DRAMO_A[0]
set_location assignment PIN_AAS -to oDRAMO _A[1]
set_location assignment PIN_Y8 -to o) DRAMO_A[10]
set_location assignment PIN_AE4 -to oDRAMO A[11]
set_location assignment PIN_AF4 -to o DRAMO_A[12]
set_location assignment PIN_AA6 -to o0 DRAMO_A[2]
set_location assignment PIN_ABS5 -to oDRAMO_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 oDRAMO_A[7]
set_location assignment PIN_AD4 -to o DRAMO_A[8]
set_location assignment PIN_AC7 -to oDRAMO_A[9]
set_location assignment PIN_AA9 -to oDRAMO_ BA[0]
set_location assignment PIN_AA10 -to o DRAMO BA[1]
set_location assignment PIN. W10 -to o DRAMO CAS N
set_location assignment PIN_AAS -to o DRAMO_CKE
set_location assignment PIN_AD6 -to o DRAMO CLK
set_location assignment PIN_Y10 -to oDRAMO CS N
set_location assignment PIN_V9 -to o DRAMO_LDQMO
set_location assignment PIN_Y9 -to o DRAMO RAS N
set location assignment PIN_AB6 -to o DRAMO UDQM1
set location assignment PIN. W9 -to o DRAMO 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 oDRAMI1 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 o DRAM1_A[7]
set_location assignment PIN_ W7 -to oDRAM1_A[8]
set_location assignment PIN_ W8 -to o DRAM1_A[9]
set_location assignment PIN_T7 -to oDRAM1 BA[0]
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set_location_assignment PIN_ T8 -to oDRAM1 BA[1]
set_location _assignment PIN_N8 -to o DRAM1 CAS N
set_location_assignment PIN_L10 -to oDRAM1 CKE
set_location_assignment PIN_ G5 -to oDRAM1_CLK
set_location_assignment PIN_P9 -to o DRAM1 CS N
set_location assignment PIN_M10 -to oDRAM1_LDQMO
set_location assignment PIN_N9 -to o DRAM1 RAS N
set_location assignment PIN_US -to o DRAM1 _UDQM1
set_location assignment PIN_ M9 -to oDRAM1 WE N
set_location assignment PIN_T29 -to iKEY[0]

19. 4k Fak

10.4 WA

20. FJ7F Nios Il IDE JEAT8 AT 44 TAFE A (M P12 51]./SDRAMTest /software .
21 HTEEE TR, WIECE C A0S 3] main.c

#include "stdio.h"

#include "system.h"

int main()

{
short *sdraml=(short*)SDRAM Ul BASE;
short *sdram2=(short*)SDRAM U2 BASE;
int i;
int right;
short temp;

printf("testing sdraml1... \n");
for(i=0;i<0x1000000;i++)

{
*(sdram1+i)=0x55aa;
H
right=1;
for(i=0;i<0x1000000;i++)
{
temp="*(sdram1+i);
if(temp!=0x55aa)
{
right=0;
printf("sdram1 test failed at %d", 1);
break;
}
H
if(right)

printf("sdram1 test ok!\n");
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printf("testing sdram?2... \n");
for(i=0;i<0x1000000;i++)
{
*(sdram2+i)=0x55aa;
H
right=1;
for(i=0;i<0x1000000;i++)
{
temp="*(sdram2-+1);
if(temp!=0x55aa)
{
right=0;
printf("sdram? test failed at %d", 1);
break;

H
if(right)
printf("sdram?2 test ok!\n");

return 0;

22. MBS IEE S N-DALT RELEASE -Os -g —Wall.
23. PMCE System Library Properties., J:f# Support C++, “2J I- Small C library, #fiiAfs
NAEH /& onchip_mem, ¥A Ptk SDRAM, i AfrH A jtag uvart, WK 10-11

System Library

Info Target Hardware

Builders

C/H Build SOFC Builder System: |

CACH Documentation

C/CH File Types Gl |

€/t Include Paths | g0 ton Library Contents Linker Seript

C/CH Indexer
C/CH Make Project RIOS:
C/C++ Project Paths
Froject References ‘
Refactoring History ctdeut: i " - .

: jtag_uar -
Systen Library | | (#Use auto-generated linker zeript

[none (single-threaded) v|  Ocuston linker seript

tderr: t t v
i [tes e | brogren menery Ctext) nchip.men
tdin: t t v
stin |itee e | Kead-only data memory ( rodata) onchip_men
System clock timer: v .
yatem slock timer [zone | Readfwrite data memory ( rwdata): onchip_men
Tiryestens R [sene v e meas wnchipmen
Max file deseriptors: |32 | St peen pv—
[IProgram never exits [“]Clesn exit (Flush buffers)
[Juse a separate exception stack

[ anpport CH [JRednced device drivers

. . ) Exception stack memory:
[Lightweight device driver AFI [“l5mall € library

. . . M t tack 1 B
[JLink with profiling library [IMedelSin only, no hardvare support i exsapiian slod sig (i)

[Jtnimplemented instruction handler [ JRun time stack checking

Softwars Components

Help ] [Restors Defanlts]

s J [ cancal

@ [

B 10-11 System Library it &
24, g T REIFIE T2, SR IEH. ZHK 10-12
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testing =sdraml...
sdraml test ok!
tezting =sdram?...
zdram? test ok!

& 10-12 100MHz F IR S B
25. WK 10-13 7N. a0 BB %8R SRR AEE, &2k 100MHz, Tl
BRI SOMHz, U145 BT T P 0«

testing sdraml...

sdraml test ok!

testing sdram...

sdram? test failed at 5165

B 10-13  50MHz FHdlRgs 5
X FE BBV R SEFT CPU $54- 0T A B ZE AN DT L 3 1 1)
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R 1 EB&EAERE %I

5 #®1E i+ # P
1 | %% USB-Blaster JX3)) 2
2 | USB-Blaster Xzl %¢ X fift 2 9
3 | DE2-70 51l — bt de S 9
4 | SZW— 3-8 iFMEERSLIG
5 | WETIEIT/E%RG 10
6 | WE LM 10
7 | WETZ RO EH 10
8 | W FPGA [281FR = 12
9 | BEE LR S AR R 14
10 | 4a'5.v B St 15
11| fRAEy i soft 16
12 | Analysis&Synthesis 16
13 | Analysis&Elaboration 5 Analysis&Synthesis [X 7] 16
14 | 24P Quartus T F2 17
15 | F LM BRI 2—) 17
16 | DT G 9meE, B sof U 18
17 | FfE 5 T 19
18 | ffisE F#AEf: 4 DE2-70 20
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