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O =& EFHE f ] H4X
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€% Quartus II Web Edition (Free) EESNEE—

»

Quartus Il Web Edition (Free)

m

Befare clicking Install, verify that you have sufficient disk space
specified "Destination folder.” Then click Install to extract the files
for this software package into the "Destination folder.” B

When finished, this program will exit an the "Altera Software
Installer” graphical user interface should appear, where you can
finish the install. s

Destination folder

GE¥02_tools¥embe dde d¥ pea¥Cuarty || - "

Installation progress

[Browse...| ™A &7V v 7 L TR EZETTEET,
BEPMED-T-6, Tlnstall] RZ %7 Vw7 LTA VA= NEHRODEL X 9,

F ™
€% Quartus II Web Edition (Free) El_lﬂj

L =3

[ Inztall ] [ Cancel ]

Extracting 11 11 73 quartus_free windows¥nios? Jic txd -~
Extracting 11 1 1 73 _quartus_freea windows¥alterainstaller¥bin ¥wversion txt
Extracting 11 11 73 quartus_free windows¥alterajnstaller¥bin
Halterajnstaller omdexe

Extracting 11 11 73 quartus_free windows¥alterajnstaller¥bin
Halterajnstaller guiexe

Extracting 11 11 73 _quartus_free windows¥alterajnstaller¥bin ¥mdS sum e xe
E:xtracting 11 1 1 73 quartus_freea windows¥alterainstaller¥bin ¥quartus dlexe =
Extracting 11 1 1 73 _quartus_freea windows¥windows_installer¥quartus_free 1
¥quartus_firee windows nsisexe

1

Cre=tination folder
G307 _tools¥embe dde d¥fpeaX¥ R uartu =l Erowse ..

Installation progress

In=tall Cancel
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_
% Altera Installer (11.1 Build 173)“ o= i3

Introduction
Welcome to the Altera Installer

The Altera Installer guides you through the process of instaling Altera software.

To continue, click Mext.

» For more information about Altera software, go to the Design Software Support website.
I # For technical support, go to the www.alters.com/mysupport website.

» For online documentation on software instalations, click hera.

# For Altera Installer command-line options, click here.

> Introduction

[T Allow Attera Installer to report statistics to Altera to improve qualicy.

(ﬂext) D[ Cancel ]

End User License Agreement
To continue instaling the software, you must agree to the terms of the software license agreement below.

This document contains three separate licensing agreements, identified as ol
"LICENSE.TXT FILE for Nios II v11.1 EDS," "MegaCore Function License Agreement,” | |
and "Quartus II, Version 11.1 Standard License Agreement.” Acceptance of the terms
and conditions of this document serves as an acceptance of each of the three
licensing agreements as if they were individually and separately accepted. The terms
2nd condftions of each of the three separate licensing agreements in this document is
deemed to be the terms and conditions of a standalone licensing agreement and
governs its respective licensing agreement without modifying the terms and conditions
of other licensing agreements in this document.

FOR QUARTUS II, VERSION 11.1, ALL DISTRIBUTIONS (WEB DOWNLOAD, CDS,
DVDS)

QUARTUS II, VERSION 11.1 STAMDARD LICENSE AGREEMENT:

ALTERA PROGRAM LICENSE SUBSCRIPTION AGREEMENT
Sz PLEASE REVIEW THE FOLLOWING TERMS AND CONDITIONS CONTAINED IN THIS
ALTERA PROGRAM LICENSE SUBSCRIPTION AGREEMENT (THIS "AGREEMENT")
CAREFULLY BEFORE INSTALLING OR USING THE SOFTWARE (AS DEFINED BELOW)
PROVIDED TO YOU ON DVD, VIA A WEB-SITE, OR ON ANOTHER MEDIUM OR

THROUGH ANOTHER DELIVERY MECHANISM. BY INSTALLING OR USING THE
SOFTWARE OR PAYING A SUBSCRIPTION FEE OR OTHER APPLICABLE FEE TO

ALTERA (AS DEFINED BELOW) OR AN ALTERA AUTHORIZED DISTRIBUTOR (AS

DEFINED BELOW), YOU INDICATE YOUR ACCEPTANCE OF THE AGREEMENT

BETWEEN

YOU AND ALTERA CORPORATION OR THE ALTERA CORPORATION SUBSIDIARY FROM
WHICH YOU HAVE ACQUIRED THIS LICENSE (TOGETHER WITH ALTERA

CORPORATION, COLLECTIVELY OR INDIVIDUALLY, "ALTERA"). YOU MAY ALSO BE
SUBJECT TO A SEPARATE AGREEMENT WITH AN AUTHORIZED ALTERA

JJ;ETRIBUTOR, -

Ugree to the terms of the license agreement.

Czmo (G ) ol |
————

FTXDTA B ANHTEET, RIETE S5 E1L. T accept the terms of the license
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'@ Altera Installer (11.1 Build 173;

Select Destination
Spedify the software destination directory.

Destination Directory:

G:\02_tools\embedded\fpga\QuartusIlil1.1

Available Space:

Mm = Program Folder

Specify the Program Folder:

Altera 11.1 Build 173
Existing Folders:

76 G

Browse

115

360F 2T
360ERILIE 3
3605F

FHENF

Accessories

Accesspwd remove v1.0
Admministrative Tools
Adobe

Altera

Android SDK Tools

ARM Developer Suite v1.2
Atmel AVR Tools

ATMEL Corporation
BarTender 9.4
Bluetooth

BUFFALO

radanra

= Destination Select

A VA NIV EEFSTHEE,. [Browse...| 7 U v
MNext] R ZML, WO R—3 MEBREEAHTEET, VEOI U KR—F
FETZBINTEXET, 2275 740 NOFEFHLET,

R—AL_X— : http://www.csun.co.jp
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Select components
Select the software components you want to install.

Components Install Size
4 Quartus II Web Edition (Free)
Quartus II Web Edition (Free) 316G
Arria 1 GX Family 525 M
Cyclone II Family 62 M
Cyclone II/III LS Famnilies 272 M
Cyclane IV E Family 279 M
Cyclone IV GX Family 200 M
Cyclone W Family 258 M
Legacy Families 1.8 M
MAX II Family 5.1 M
MAX V' Family 5.0M
Mios I SBT / Mios II GCC4 Toolchain 996 M
|
Description

omponents Select

Altera Installer 11.1

Space Required: 560G Select/Deselect Al

Space Available: 760G

< Back Mext = Cancel

D 4

A=A — : http://www.csun.co.jp A—/L : info@csun.co.jp 20


http://www.csun.co.jp/

ofp

- - H{ﬁ’%*i H ﬁ‘?‘ 7 )a— AT, BRI

BRTF 7/ no—RbARICTS

—— — ——— — — = ™
€} Altera Installer (11.1 Build 173) - [N

Installation Summary
Review the installation summary to verify your software instalation options, and then dlick Next to begin the instalation.

Destination Directory:
G:\02_tools\embedded\fpga\QuartusIniii.i

Program Folder:
Altera 11.1 Build 173

Selected Components:
Quartus 1T Web Edition (Free)

* Quartus I Weh Edition (Free)
= Arria I GX Family

* Cyclone T Famniy

* Cyclone II/IIT LS Families

» Cyclone IV E Family

* Cyclone IV GX Family

* Cyclone V Famiy

* | egacy Families

* MAX TI Family

* MAX V' Farnity

Mios I1 SBT / Nios II GCC4 Toolchain

> Summary

< Back ‘ Mext = D Cancel
N~

A UA M= UMBELZHRD D 2. MNext] 27V w7 L TA LA M—LZBBLET,
FERI Y 9O T, a—b—2A72nb, BLBHELI XN,

e, K7 7 A NVEHIBRT 200 E I DEHEPNDZA TR I RHTORDEE, Tyes) &
HEIRL, TRiA A M=V THmAHET,
AR —L— : http://www.csun.co.jp A—/L : info@csun.co.jp 21
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( g Altera Installer (11.1

Installation
Please wait while the Altera software is installed.

Installation successful.

1 100
Components Installed

l - 4 Quartus I Web Edition (Free)
= Quartus II Web Edition (Free)

Arria 1T GX Famity

L

v
Cyclone II Family v
Cyclone III/II LS Families v
Cyclone IV E Family v
Cyclone IV GX Family v
Cyclone W Family v
Legacy Families v
MAX II Family v
MAX ' Family v

Mios IT SBT / Mios II GCC4 Toolchain «*

Start Quartus T 11.1

Gef)Quartus II Subscription License
Create Desktop Shortcuts

> Installation Quartus II Web Edition (Free) and Nios II SBT / Nios II GCC4 Toolchain

| Rate your installation experience

< Back Cancel

TA B AEEE LRWEE . [Get Quartusll Subscription License| #4+ L T [Finish]
ELA A P—ADBKDY £,

A VA M=/ ET Quartus 1T FEAMRZ S > Z<EB) L CAHET, —FRMIER L7z L
X770, O Lo E AT a3 E., [Run the Quartus II software] ZiEIR L CL 72
S, [0K] RZ &M LET,

§
@ Quartus II 32-bit 11.1 Web Edition S

Thank you for installing the Quartus II Web Edition software - the #1in
performance and productivity. To upgrade to the full featured Subscription Edition,
please visit www.altera.com..

Select one of the following licensing options to continue:

Select one of the following options

() Buy the Quartus II Subscription Edition software

(") Add an IF license file {for users who have purchased IF)

[ Ok ] [ Cancel

A=A — : http://www.csun.co.jp A—/L : info@csun.co.jp 22
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Quartus IIOEMEETX £9,

Getting Started With Quartus® Il Software

Start Designing Start Learning

Designing with Quartus N software The audio/Avideo interactive fiforial teaches
requires a project you the basic features of Quartus Il software

Open Interactive Tutorial

Create a New Proj
(New ijadﬂ'izaﬁ:ft ‘

Open Existing Project |

Open Recent Project:
F:laltera/workspace/epm240/EPM240/div.qpf
G:/01_work/cstifpga/EPM240/div.qpf
F:laltera/workspace/epm240/EPM240_beep/beep.qpf

F we. Subsg B _fBlrgr Subscription * Friteratare | | Training i Fonline Biﬁu:E FSuppart
| Edition ] i

TERA
O Don't show this screen again M @

[Goutsnszbr p e et 0 A0 RRERE S o e G5 = )

Ele Edit Vew Project Assignments Processing Tools Window Help =]

DEEH@ S & 2@ o o Y s ERG T O EY 2% 4 @9
Project Navigator @8 x
Quartus Il Software _Take an Now Availible
& Compilation Hierarchy Online Trammg

DEURLER) Class for Free Quartus® Il
Software v11.1 5P1

&% Hierarchy | B Files | & Design Units ‘

REEEEY QUARTUSII

sk = Version 11.1

4 W Compile Design
1 w Buy Software

> Analysis & Synthesis
r W Fitter (Place & Route)

& W Assembler (Generate programming files o+ Wmﬂﬁ::ﬁ:: I
> W TimeQuest Timing Analysis -
« . 3 ® Documentation
x| Type Message
=2
i
fl
H
al 3
&\ _System N\ Processing [\ Extra Info /\_Info /\_ Warning /\_Critical Warning /\_Error [\ Suppressed /\ Flag [
7
2| Message: 4 | | ¥ | |Location: - Locate
0% 00:00:00
b 4
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2.2 Nios II = RFy R TFTHAL L + AL —F A VR =T

%

oo —RLIEA VANV T 7 ANERTT I 7

-

O =& EFHE f ] B
@ 11.1_173_legacy_nios2_windows.exe D 2012-01-15 22:08 FFUS—Z. 3> 142,429 KB
@ 11.1_173_quartus_free_windows.exe 2012-01-15 23:26 FIUH—<.37 2,5979,22...
@ 11.1spl_216_legacy_nios2_windows.exe 2012-01-15 22:10 FPIUH—<37 18,708 KB

il B
€% Nios II Embedded Design Suite - EESNEER—

Nios Il Embedded Design Suite

m

Befare clicking Install, verify that you have sufficient disk space
specified "Destination folder.” Then click Install to extract the files
for this software package into the "Destination folder.” B

When finished, this program will exit an the "Altera Software
Installer” graphical user interface should appear, where you can

finish the install. i
Destination folder
D — S
GE:#07_tools¥embe dde déperailios| - (

Installation progress

[Browse...| ™A &7V v 7 L TR EEHTTEET,
BEPMED o725, Tlnstall] RZ %27 Vw7 LTA VA=AV EHRODEL X I,

[ Inztall ] [ Cancel ]

L
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€% Nios 1T Embedded Design Suite’ EESNEEN

Extracting 11 1173 legacynios? windows¥alte rajn stalle r¥bin¥manife st txd .
Extracting 11 1173 legacynios? windows¥nios? Jic txd

Extracting 11 1173 legacynios? windows¥alte rajn stalle rEbin ¥version txd
Extracting 11 1 1 73 Jegacy nios? windows¥alte ra_jnstalle r¥bin
H¥alterajnstaller cmdexe

Extracting 11 1173 legacynios? windows¥alte rajn stalle r¥bin
¥alterajnstaller guisxe

Extracting 11 1173 legacynios? windows¥alte rajnstalle r¥bin¥mdS sum e xe

m

Extracting 11 1173 legacynios? windows¥windows_jnstaller¥nios?eds
¥nios2eds windows_nsis.emxe

1

Destination folder
G¥02 _tools¥embe dde d¥fhea¥iios] Erowse ..

Installation progress

In=tall Cancel

LS

(@ atters nstaller (11,1 Buid 173) — — . - ]

Introduction
Velcome to the Altera Installer

The Altera Installer guides you through the process of instaling Attera software.

To continue, click Next.

» For more information about Altera software, go to the Design Software Support website.

Mm » For technical support, go to the www.altera.com/mysupport website.
LG

» For online documentation on software installations, click here.
» For Alcera Installer command-ine options, dick here.

> Introduction

[T] Allow Altera Installer to report statistics to Altera to improve quality.

( Mext = ) Cancel

N —
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-

I End User License Agreement

> License

To continue instaling the software, you must agree to the terms of the software license agreement below.

This document contains three separate licensing agreements, identified as nd
"LICENSE. TXT FILE for Mios II v11.1 EDS,"” "MegaCore Function License Agreement,” | |
and "Quartus I, Version 11.1 Standard License Agreement.” Acceptance of the terms
and conditions of this document serves as an acceptance of each of the three

licensing agreements as if they were individually and separately accepted. The terms

and conditions of each of the three separate licensing agreements in this document is
deemed to be the terms and conditions of a standalone licensing agreement and

governs its respective licensing agreement without modifying the terms and conditions

of other licensing agreements in this document.

FOR QUARTUS II, VERSION 11.1, ALL DISTRIBUTIONS (WEB DOWNLOAD, CDS,
DVDS)

QUARTUS II, VERSION 11.1 STANDARD LICENSE AGREEMEMNT:
ALTERA PROGRAM LICENSE SUBSCRIPTION AGREEMENT

PLEASE REVIEW THE FOLLOWING TERMS AND CONDITIONS CONTAINED IN THIS
ALTERA PROGRAM LICENSE SUBSCRIPTION AGREEMENT (THIS "AGREEMENT")
CAREFULLY BEFORE INSTALLING OR USING THE SOFTVWARE (AS DEFINED BELOW)
PROVIDED TO YOU OMN DVD, VIA A WEB-SITE, OR ON ANOTHER MEDIUM OR
THROUGH ANOTHER DELIVERY MECHAMISM. BY INSTALLING OR USING THE
SOFTWARE OR PAYING A SUBSCRIPTIOM FEE OR OTHER APPLICABLE FEE TO
ALTERA (AS DEFINED BELOW) OR AM ALTERA AUTHORIZED DISTRIBUTOR (AS
DEFIMED BELOW), YOU INDICATE YOUR ACCEPTANCE OF THE AGREEMENT
BETWEEN

YOU AND ALTERA CORPORATION OR THE ALTERA CORPORATION SUBSIDIARY FROM
WHICH YOU HAVE ACQUIRED THIS LICENSE (TOGETHER WITH ALTERA
CORPORATION, COLLECTIVELY OR INDIVIDUALLY, "ALTERA™). YOU MAY ALSO BE
SUBJECT TO A SEPARATE AGREEMENT WITH AN AUTHORIZED ALTERA
DISTRIBUTOR, -

s

(/| I agree to the terms of the Iicens@

Cema Ciioe> )
————™”

(%

FTXDTA B ANHTEET, RIETE S5E1L. T accept the terms of the license
agreement| ZIEIR LT, INext] RZ ML FI,
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Select Destination
Specify the software destination directory.

Destination Directory:

G:\02_tools\embedded\fpaga\QuartusIlill.1

available Space: 726G

Program Folder

Specify the Program Folder:
Altera 11.1 Build 173 (Copy 2)
Existing Folders:

115
360% &P I
360 T 3
3604:E —
Q1FHERF

Accessories

Accesspwd remove vi.0

Administrative Tools

Adobe

Altera

Altera 11.1 Build 173

Android SDK Tools

ARM Developer Suite v1.2

Atmel AVR Tools

ATMEL Corporation

BarTender 9.4

Bluetooth
RIIEEAL 1)

»

m

= Destination Select

[ < Back H Mext = ][ Cancel ]

e

A A b=V EEQuatuslIDA VA =)L T L EIREMLEETY, [Browse...] #7 U v
JLERLTLIEEN,
Next] WA ZEMHL, RO R—F32 MERBEAHTEEI,

A=A — : http://www.csun.co.jp A —/L : info@csun.co.jp 27
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Select components
Select the software components you want to install.
Components Install Size
Legacy Package: Nios II IDE / GCC3 Toolchain / C2H Compiler 146G

> Components Select

Description

Altera Installer 11.1

Space Required: 140G Select/Deselect Al

Space Available: 726G

< Back Mext = Cancel

—OLnHY FHEADT, ZOFFE Next] 2 LIBELITEI VN,

A=A — : http://www.csun.co.jp A —/L : info@csun.co.jp
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Installation Summary
Review the installation summary to verify your software instalation options, and then dlick Next to begin the instalation.

Destination Directory:
G:\02_tools\embedded\fpga\QuartusIniii.i

Program Folder:
Altera 11.1 Build 173 (Copy 2)

Selected Components:
Legacy Package: Nios 11 IDE / GCC3 Toolchain / C2H Compiler

> Summary

< Back ][ Mext = ][ Cancel

e

AVA NN EEHERD D 2. WNext] 7V vy

A=A — : http://www.csun.co.jp A —/L : info@csun.co.jp 29
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Installation
Please wait while the Altera software is installed.

3 - Preparing to install Legacy Package: Nios II IDE / GCC3 Toolchain / C2H Compiler ...
[ 1%

Components Installed
Legacy Package: Nios IT IDE / GCC3 Toolchain / C2H Compiler

= Installation

| Rate your installation experience

< Back Finish

T BHHLIIEIN, 100%Z7e o7 b, FrtOBEmEAHTEET,

A=A — : http://www.csun.co.jp A—/L : info@csun.co.jp 30
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@Y Altera Installer (11.1 Build 173)

Installation

Please wait while the Altera software is installed.

ALTERA

Installation successful.

R (%

Components

Installed

Legacy Package: Mios II IDE / GCC3 Toolchain / C2H Compiler «*

Altera Installer

Do you want to remove the temporary extracted files in the directory G:

The altera Installer finished instaling the Legacy Package: Mios II IDE / GCC3
Toolchain / C2H Compiler software version 11.1.

\02_toolks\embedded\fpga\NiosI\11.1_173_legacy_nios2_windows?

Yes

| Rate your installation experience

= Back

Cancel

AVA = NDO—ET7 7 A NVEHIRT 20 E S EBrn XA T a7 BHES, Wes)
27Uy 7 LTHIBRLEL X 9,

R—AL_X— : http://www.csun.co.jp
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Installation
Please wait while the Altera software is installed.

Installation successful.

R | 0%

Components Installed
Legacy Package: Nios II IDE / GCC3 Toolchain / C2H Compiler

= Installation

| Rate your installation experience

< Back 1’ Cancel |

[Finish] R 2L, A A M= DY E LT,
CZETHEDOY —NETXRTA A=V LE LT, SPIEA VA N—LT D5 b
9 —FEE LT 7ZEV,  (QuartusIIENiosIIDAR—Y g UAE LSLETT DT,
QuartusIIDSP12NA & X h—/b ST, LT NiosIIDSPIH A XA h—/L L TLZE
vy, )

A=A — : http://www.csun.co.jp A—/L : info@csun.co.jp 32



http://www.csun.co.jp/

FARNORR H{ﬁ%*i H %7‘ 7 )a— AT, BRI

BRTF 7/ no—RbARICTS

2.3 USB-Blaster RZA N—% A VA b —NVT 5

Wi, Cyclone YU —Xizarv 747 L — gy « F—FEEEXALTEDIC, TATIN0
R L CWAHHEH Ay o — K« r—7 )L (ByteBlaster MV <° ByteBlasterII <2 USB #5f¢
A 7' USB-Blaster 72 &) ZIEA L 22T TR0 £H A,

CPLD/FPGA
R R

A 4

OVLL

A

USB-Blaster

A\ 4

Wt | I A v o — R« 7 —7 )L USB-Blaster [R5 DT A 222 L THY £7°,
http://www. csun. co. jp/SHOP/200901025. html
WITRTFNEIZE > T, USB-Blaster DT /34 A« RTIANREA LA =L L TLEEN,

KX AR T /R — sTATUS @

WVin7 D4 -
USB-Blaster % USB 7 —7 /L C/8Y a L ¥ L WinT OF FCHEINIIZ Rt OB A E,

N, RIANR—FHHFZA VA =L EINFET,
sl A FS)— I b9 FPEA A R—ILLUTET % (X

AF—HAZR3ICE. ZZ'OVVUYOLTLESEV.

WS 5T, BLROA v A b5 THEE A E T
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_ Altera USB-Blaster QX
D 542 KS)1— YT PITFHELS AR b=
JLEnELE.

HENZ D £< A X b=V HRZRWEGS, FTRRFIEICHE > TFETA A =1 LT
S,
OF A ZAvF—V v —%& <
(AS—hRA=ma—] — [ava—%| 2570 vr—> VEH] —>
[ TN 22—V v —] ZER
QOT A A=V —OH, [a=_—H LT "\2ara—TF] 270 v7,
ELLA VA M= ENRNT N, A (USB—Blaster®f5) #ERL [T —F 1] %
H7V v
[ Altera USB-Blasterd 70O/ (T Lé]

e ——

ETRET S G R

fltera USBE-Blazter

FOliA A= fltera
HiT: 2009-02-17
=g 24160

TURNEEE: TUANEEINTOFE A

[ FESAI-0FD | k54— 774 LSRR TLET.

e —
QS i-OFEIRE). I ZOF/HADES - VI ITPEERRLET,

—— 51— BRI ANBHPEL A B, LAt
PSSR | N R ST R g, i

[ (D) | SBIRUET VA AREIHCLET,
[ BlFR( L) | B34 wA - LET (R,
| Ok || Fe | ~LF

[RIAN—] ZTEER, [RIANRX—DFEH) 270U v7
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[ 25|

&, & B0 8= 20 BT PO - Altera USB-Blaster

EQLIBFET RS- VI I FERELETHV?

3 FSA)N=VIrDIFOEFREESEZLET(S)
COF) A ARHDEFRO S/ (- VIO IFEIEa1 -5 — &1 25—
Fu MSBELET. EEL. T/ ADA A M—ILEE T Ot TR
CTaLIEELERSRE. BERTIMET A

§ J1Ea—9—FEBLTHRIA/ - VIMIZFEEZELEFT (K
25— VI I FEFRHTREL T VA M—ILLET.

Fv ol

WOBEENPHET, ZO®E T [Browse] RZ %7 U w7 QuartusllA A b—/L4e%
FrEL (R) . MO RTANR=T 55 (F) ZEELTIESN,
[G:¥02_tools¥embedded¥fpga¥QuartusII¥11. 1¥quartus¥drivers¥usb-blaster |

(Wk~) REH )y TDE A VA= NAEHRDET,
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I Fa#;t—_‘pw USB-Blast

JvE1—4—EDRS1)(— YI hIIFEREELET.

ROBAT RS- VI Iz PEBRELET:

mbedded¥fpga¥QuartusIi¥11.1¥quartus¥drivers¥usb-blasterjd

BT IAIAS—EBETE()

& JIE21—49— D7) AR FIA)—D—ENSBRLET(L)

ED

CO—ELCE T/ A REEEES S A ML ENE RS/ (- VI o
& FIAREBLATITVICHBIATD RS- VI hIT FHiFRRENE

AN

Fr il i

— — - - - —— -

ZOEEFTCET LET, ERICA LA R SNESA, T3 A7 F— Yy —DHT

TREORTIZ2D £,
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A Jrba-s-oFE - s W e e =
IFILE) BEA) BF ~NILF(H)
| o s
JvEa—4—0EE (O-HL) 1§ — I (COM & LPT) -~ | B
it =27 Y= b TIAEZDENDAA YT AT FIAR FIAR THR—Tr— -
b (D) &AL AFTa-5 - E=s— oy ,
b @A BT 4. 2=/ HIL ZUTIL IR O FO-5—
b @ HEIANS— [ Altera USB-Blaster
3 @ A=A - i Apple Mobile Device USB Driver
o T AR — - § eHome Infrared Receiver (USBCIR)
25 S - § Generic USB Hub |
= T RODER - § Standard Enhanced PCI to USB Host Controller
B H—ERETTUE— 3 § Standard Enhanced PCI to USB Host Controller

- §§ Standard OpenHCD USB Host Controller |
- § Standard OpenHCD USB Host Controller
§ Standard OpenHCD USE Host Controller
a Standard OpenHCD USB Host Controller
a Standard OpenHCD USB Haost Controller
- § USB Composite Device
- §§ USB Composite Device
- § USB Composite Device
- |§ USB Composite Device
- § USB Root Hub I
§ USB Root Hub
- § USB Root Hub
- § USB Root Hub
¥ USB Root Hub
- § USB Root Hub
- § USB Root Hub
- § USB ERIT—
- § USB ABEETEEE
§ USB ABEREES

m

BWindowsXP D5, 4 A M=/ FAIFLL FO~==7 /10 P32 3.2 USB-Blaster %
AR MN=)VTB]
Cyvclone Il -EP2C20 manual.pdf
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B_E N—FNU=TB%

BOREF CHRBICKLE Y — VEAHELTCEE L, 2D CyclonelV iR— RiZ
HSEFE LU NIOSII B &5 L £ 9 (Cyclonell /R — K THFAC ) . A% T Quartus
111 2> TH LW r P =7 b afEpl, NIOSIL O IP =27 245, a A 27
va—RLET, AT v 7 TOHBEEDOETHLIGHALESTOT, HERITNEHR I —

RO TR ELTRTE DS,

WA T7 4 &R : QuartusII A% Y 7 ho =7
http://www.altera.co.jp/literature/lit-gts.jsp

M Quartus IT HandBook (F7E
http://www.altera.co.jp/literature/hb/gts/quartusii_handbook.pdf
B Quartus II A ==— Thelp] — [Getting Started Tutorial |

B SOPC Builder User Guide (355

http://[www.altera.co.jp/literature/ug/ug sopc_builder.pdf

3.1 =
NIOS BAFE #2179 72, MHOFMHMIETT,
DSCM %k

©C 5B

@Quartus II B O E 35 F

@FPGA A — F

AR~ = 2 T )VEHAED CyclonelV AR — RIZHSE AL £,

NIOS IT T —H#NEREFHRED 32 By FRISC =2 _T y K7 kv T, 2L SOPC
(System On a Programmable Chip) @27 &7 £7, YukyHix Y7 b~ uvdfF

THEBEINET, BERFME & REIREAZFD £9, NIOSII OFIZN— Ky &

V7 NUZT o bivET. ~N— FUZTB¥EIE Quartus IT T, Y7 b=

TBAJEILNIOS IDE CEfiisn 7, 3. "—FU=T7HREZHIILEL LS. Wb

Hon— Ry 7R IL=—XZJ& U Quartus IT & SOPC Builder THED Y 7 v~/ %

E0 £,

3.2 7uv= MHHRIER

DQuartus II 11.1 Web Edition #3256 EiF
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@ Quartus 11 32-bit | -— . e o o] B S
Fle Edit View Project Assignments Processing  Tools  Window Help &

DSEHE & & B2@ oo

EY SRS TP DN &% 4 e R

Project Navigator P8 x
Quartus Il Software _Take an
& Compilation Hierarchy Online Trammg

DEURLER) Class for Free Quartus® Il
Subseription Edition Software v11.1 SP1

&% Hierarchy | B Files | ﬂDesngnums‘

]  QUARTUSII

Task - Version 11.1
4 W Compie Design

P M Analysis & Synthesis = w  Buy Software
> P Fitter (Place & Route)

3 View Quartus Il

P Assembler (Generate programming files ® oration

b W TimeQuest Timing Analysis -

e e o ® Documentation

; Type Message

&

il < »
&\ _System N\ Processing [\ Extra Info /\_Info /\_ Warning /\_Critical Warning /\_Error [\ Suppressed /\ Flag [
| £ [Message: +| ¥ ‘Locaﬁon: v‘ ‘ Locats

0% 00:00:00

@File—New Project Wizard
(TN, i P (LA
rep &

File | Edit View Project Assignments Processing Tools  Window
O ew.. ctri4n JEY SRS D T sD Y &8 A e®
[ oOpen... ctrl+0
| Close Ciri+Fa Quartus Il Software Take an
Online Training
e 3 DLTIGELE Class for Free Quartus® Il
- Subscription Edition Software v11.1 SP1
[® OpenProject... Cirl+] |
Save Project
Close Project
H save Ctri+§
Save As...
G saveal Ctrl+5hift+5
I File Properties. ..
b oftwa
Create [Update 3 Buy S re
I Export... View Quartus Il
. Information
Convert Programming Files. ..
Documentation
B0 Page Setup. ..
@. Print Preview
& it ctrl+p
| Recent Files » U
i
I Recent Projects 3 I
I Exit Alt+F4
, Jj
system f\_Processing f\_Extra Info /\_Info /\_Warning J\_Critical Warning /%\_Error /% _Suppressed J\ Flag /
|Message: ﬁ 9 |Locanon: '| ‘ Locate
Starts the New Project Wizard 0% 00:00:00
. = v
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-
& New Project Wizard

- » S

Introduction

The Mew Project Wizard helps you create a new project and preliminary project settings, induding the following:

Project name and directory

Mame of the top-evel design entity
Project files and libraries

Target device family and device
EDA tool settings

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

LA R 2 2 ]

|
] Don't show me this introduction again
< Back ’ Einish [ Cancel ] [ Help
W7oy MEAFHIT A2 AT - [G:/01_work/cst/fpgaljp/cyclonelV/manual/example]
MBI E G E L T IEE0,
W7oy s Mzt TSOPC_T)
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ofp
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BR77 ) mo—RbARICTS
r@ New Project Wizard 0 - v - =5)

.

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

What is the working directory for this project?

@kfcsta’fpgaﬁpfcvdonew@

What is the name of this project?
P ——

(o]

SOPC_T|
What g the name of the topevel design entity for this project? This name is case sensitive and must exactly match the entity name in the design file.
SOPC_T

’Qse Existing Project Settings...

]
]

!
i
[ < Back ][ Mext = ][ Einish ][ Cancel ][ Help
WMAT v 72 TEDEE INext] "X %7 U v
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r@ New Project Wizard 0 - : » S5

Add Files [page 2 of 5]

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

File name: E] Add

Down

N Broperties

Spedfy the path names of any non-default libraries.

File Name Type Library Design Entry/Synthesis Tool HDL Version Add All

—
[ <ok J mext> Y[ gnsh | [ conced | [ tep

B Family : [CyclonelV E] %%~

B Available devices : [EPACE15F17C8| % ER

K EFRAFIEON LA — FICL V@GR bDZER L TIEEW,

% Cyclonell ™A, Family— [Cyclonell], Available devices— [EP2C8Q208CS8]
BIRGE T4, [Next] RE &7V w7
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[ o W - B - e . -
& New Project Wizard - - . -'- bd g
Family & Device Settings [page 3 of 5]
Select the family and device you want to target for compilation.
Device family Show in 'Available devices' list
— L ——
Eamily: @e WE )] Package: [nny hd ]
Devices: |All - Pin count: [Ar'l‘j - ]
Target device Speed arade: [nny v ]
() Auto device selected by the Fitter Name filter:
@ Spedfic device selected in 'Available devices' list Show advanced devices HardCopy compatible only =]
Qther: nfa
i
Available devices:
Name Core Voltage LEs User If0s Memory Bits Embedded multiplier 9-bit elements PLL 31+ f
EP4CE15F17CE 1.2y 15408 166 515098 112 4 H f
EP4i = =7 = 5] 516096 112 4 ZI:I i
o EpacE 157 17C8 515096 R T |
EP4CETSFTreet e T 166 516096 112 4 z
|| EP4CE15F17CSL 1.0v 15408 166 516096 112 4 z i
Il EP4CE15F 1717 1.2v 15408 166 516096 112 4 i
EP4CE15F1718L 1.0v 15408 166 516096 112 4 4=
Trﬂﬁ_“m PR PP S cecens aan . L=
Companion device £y
HardCopy: -
Limit DSP & R.AM to HardCopy device resources
| o~
Coee ) ) (o ] [0 )
S —
=

W77 41 FOFEFEFinish) RZ %2270 7 LTHR70 Y =7 MERIZRE T &E £,
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r@ New Project Wizard ﬁ -w w - . — M

| EDA Tool Settings [page 4 of 5]
Specify the other EDA tools used with the Quartus II software to develop your project.
EDA tools:
Tool Type Tool Mame Format(s) Run Toal Automatically
EDesign Entry/Synthesis [ <None > - ]| <None> - ||:| Run this tool automatically to synthesize the current design
Simulation [<None> - ]| <MNone> - ||:| Run gatedevel simulation automatically after compilation
Timing Analysis [<None> - ]| <None> - ||:| Run thiz tool automatically after compilation
Formal Verification | <None> -]
Board-Level Timing
simbol
i Signal Integrity
Boundary Scan <None > -
i
|
| I
H

I <Back | [ Mext» ][ Cancel | [ bep |

—d

SETHROMT
@ Quartus IT 32-bit - G:/01_work/cst/fpga/jp/cydonslv/manual/SOPC_T -so-:_- - [EERE

Flle Edit WView Project Assignments Processing Tools Window Help &

DFEDP S 5 B@ -~ ames HY s ERS T T O U OB L 0
Project Navigator P EX
Quartus Il Software _Take an
Eiihy Online Training

Cydlone IV E: EPACELSF 178 : RLULEE) Class for Free Quartus® Il

2 sorc_T g Dtic_n Edition | Software v11.1 5P1

!,_||n ,_!

&y Herarchy | B Files | & Design Units |

RS OUARTUS II

Task i
4 W Compile Design E Buy Software
> M Analysis & Synthesis View Quartus Il
> M Fitter (Place & Route) il Information
< T I s Documentation
; Type Message
&
il [ ¢
1\ _System /\_Processing J\_ExtraInfo J\ Info /\_Warning /\_Critical Warning /\_Error /\_ Suppressed J\ Flag /
EIMes;sage:— |¥‘ ‘?l |Locanon: '| ‘ Locate
0%  00:00:00

A=A — : http://www.csun.co.jp A—/L : info@csun.co.jp 44



http://www.csun.co.jp/

s

FARADHRER Ekj_:t’%*i E 5-5: 7 / = ‘_\/“‘_

(@Block Diagram/Schematic File Z{Em%. File—>New
[Block Diagram/Schematic File| Z1®BIR, [0k] RE¥ %27 VU v

Mew Quartus II Project -
4 Design Files
AHDL File
|Block Diagram/Schematic File
EDIF File
Qsys System File
State Machine File
SystemVerilog HOL File
Td Script File
WHOL File
Verilog HOL File
4 Memaory Files
Hexadedmal (Intel-Format) File
Memory Initialization File
4 Verification/Debugging Files
In-System Sources and Probes File
Logic Analyzer Interface File
SignalTap II Logic Analyzer File
4 (Other Files
AHDL Indude File
Block Symbaol File
Chain Description File 4
Synopsys Design Constraints File

1

Text File 7

m[ Cancel ][ Help ]

B —

e

a7 oW, [Blockl.bdf] 77 A VB HIEFET,

R—AL_X— : http://www.csun.co.jp
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- — —
@, Quartus II 32-bit - G:/01_work/cst/fpga/jp/cyclonelV/manual/SOPC_T - SOPC_T

p— - F@g‘

Fle Edit View Project Assignments Processing

Tools Window Help &

DEEH@ & $+ 2@ o o~

Project Navigator

e X

| |Entity
Cyclone IV E: EP4CE15F17C8
» sopc_T 4

LGRS T Y O M0 L 0%

&y Herarchy | B Files | & Design Units |

@ x|

I Tasks

Flow: [Cumpdaﬁun - ] [ Customize

-

hmaHE -

m

(|
l Task ol
I 4 W Compile Design E B
> P Analysis & Synthesis
» W Fitter (Flace & Route)
a o | . 8 S S YeS S
x
s Type Message
&
i
[, 5
System /\_Processing /\_Extra Info /\_Info /\_Warning /\_Critical Warning /\_Error /\_Suppressed [\ Flag ./
@
% |Message: ﬁ P Location: - Locate
222, 1 0% 00:00:00

3.3 NIOS II Y7 k=72
3.3.1 SPOC Builder #&Z#)
Tools—>SOPC Builder

o % VERK

- -
@, Quartus 1T 32-bit - G:/01_work/cst/fpga/ip/cyclonelv/manual /SOPC_T - SOPC_T

File Edit View Project Assignments Processing

Tools | Window Help S

DEEd@ & $ Bl o o [sop

Run Simulation Tool

Project Mavigator -

& Launch Simulation Library Compiler

Entity
Cyclone IV E: EP4CELSF17C8
# SOPC_T

! Launch Design Space Explarer
(E} TimeQuest Timing Analyzer
Advisors

@ Chip Flanner (Floorplan and Chip Editor)

@ Design Partition Flanner

By Hierarchy | B Files | P Design Units

Metlist Viewers

[|Tasks Ll

| Flow: [Cnmpi\aﬁnn '] [Cusmm\ze

‘B SignalTap II Logic Analyzer

&m  In-System Memory Content Editor

| Task
4 W Compie Design

> W Analysis & Synthesis
> M Fitter (Place & Route)

€ 1 J T

E] Lagic Analyzer Interface Editor

E] In-System Sources and Probes Editor
SignalProbe Pins...

@ Programmer

@ﬂ JTAG Chain Debugger

; Type Message

! Transceiver Toolkit
& External Memory Interface Toolkit

m

M b

@
"§ MegaWizard Plug-In Manager
are Build Tools for Edlipse
G; SOPC Buiider D)
~@ Qsys
all %\ oTd Saripts... »
=\_System f\_Processing /\_ExtraInfo /\_Info /i We Fla:
ElMessage:— + ¥ | |Location: B - Locate
Starts S0PC Buider L 1,7% 0%  00:00:00
'S License Setup...
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TFROE A £ T

8 Create New System - Altera SOPC Builder - unnamed.sopc (G:¥Ol_work¥cstﬁa¥jp¥cyc|oneN¥manuaI¥unnamed.sopc) | =Bl | 2R
File Edit Module System View Tools Help

System Contents | System Generation|

Component Library Target Clock Settings
& b 4 Device Family| Cyclone WE | Name Source MHz
Project - Remove
e EQ New component. B
Library f
@ RGBtogreyscaleconverio
H-Brid :
roges ) Use C. 4 Create New System 25 ) Clock Base End
H-Configuration & Programming
H-DSP L System Name: TERE|
t-Interface Protocols 3
H-Legacy Components Target HDL: @ Verilog
[#-Memories and Memory Contrg .
Hl-Microcontroller Peripherals () VHDL
t-Peripherals
H-PLL @ Info: Specify a new system name.

H-Processors B

32}515 Interconnect il

4 = ] 3

Ed.. Add.. ¥ Remove | | B Edit.. =|[a|[v [=| [adresshoap.] [T Fiters. |

E 4 Prev [ Next [ ] [ Generate

System Name {2 TKERNEL] = AJ). [0K] R"& %27 ) w7

-
B Create New System g

System Mame: KERNELI

Target HOL: (@ Verilog
(7) VHDL

(i QK } Cancel

W, UUTFoEATaZnHETN, ToFEFE [0K) RZUE2HT

[ Qsye S |

Altera recommends vou use Qsys, the next-generation SOPC Builder tool,
for new or updates to existing designs.

[T Dent show again

SOPC Builder Hjifq :
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- — S _____ _ _
1) Altera SOPC Builder - - - - o

File Edit Module System View Toolz Help

System Contents | System Generation|

Clock Settings

Component Library Target

4 ¥ Device Famiry:. Cyclone VME |

Source

Project -
e IH New component... [

Library

@ RGBtogreyscaleconverto

t-Bridges

t--Configuration & Programming

H-DSP

H-Interface Protocols S

t-Legacy Components

[#--Memories and Memory Contro

t-Microcontroller Peripherals

t-Peripherals

H-PLL

H-Processors =

H-Qsys Interconnect

H-51 &
4 I 3

A= rE X

Use C.. Name Description Clock Base End

4 1 ] v

Edit... & Add... ¥ Remove | | [ Edt.. || a|lv|x Address Map... | [?Finers...] Fiter: Defautt

4 Prev [ Next | ] [ Generate ]
'

ERD X DT Telk_0) 237 vy 7 4Hi7, [50.01 AEEE (BAL 0 MHZ) . AR 2 EIER]
RETI., 150.0) 2&% 727V v LT [100.0) ITEEELELLEY, £2T5H&, Y7 b
~ 7 v O EREEIL 100MHZ (12720 7,
3.3.2 CPU 7 ut v HZ2{ER
M@ TProcessors| #2 U v 2 INIOS 11 Processor| DXENE+, #7127V v 74
e, FTHBRERENET, M7 vt v ¥ 1)Nios I1/e 2)Nios 11/s 3)Nios II/f 23
HYET, Nios II/e BN Y Y —ADMHAN—FDRODR, BN DRV, A — R —FKilE
VY, Nios II/f WU Y —ZD[HR—FL L, iR —FL, AV—Fb—FRWVTT,
Nios II/s 23 e & f ORIOAMEZAHT SNE T, [MOMBEO T mt v P25 nliE=—X
IR CF v 7D =R Xk ond 2 Lic) £, 22, Nios I1/f 23~ HARE
LA — FARM S b2 LET, FD Reset Vector [LEENE D AEVFHE A 71y R T
9. Exception Vector X2 F DI IZ AV E A7~ N7, SDRAM & Flash #&%
EHRIZE, CROOREXEIETEET, BRNABEETCEEEALN, ETHEHEORE
T,

Next] A& %27V w7 WROFEICAD ET,
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L
1 Nos 1 processor ~cpu0 IO LN R [

“ Nios II Processor

Documentation

m Instructic

~Core Nios Il

Select a Nios Il core:

I ONios Il/e ONios Il/s

. RISC RISC RISC

Nios Il 32-bit 32-bit 32-bit
Selector Guide Instruction Cache Instruction Cache
Famity: Cyclone IV E Branch Prediction Branch Prediction
Hardware Multiply Hardware Multiphy

feyetem: 100.0 MHz Hardware Divide Hardware Divide
cpuid: 0 Barn::ct:::er

Dynamic Branch Prediction
Performance at 100.0 MHz Up to 15 DMIPS Up to 64 DMIPS Upto 113DMPS |

Logic Usage 500-700 LEs 1200-1400 LEs 1400-1800 LEs
Memory Usage Two MIKs (or equiv.) Two M9Ks + cache

||| Hardware Muttiply: [Errbeclclecl Multipliers - ] Hardware Divide

il

(|

||| Reset Vector: Memory: [ - ] Offzet: | ] |
Exception Vector: Memory: [ = ] Offset | D20 |

Include MMU

|| Only include the MMU when using an operating system that explicity supports an MKMU
|| Fast TLB Miss Exception Vector: Memory: . | Offset: |IJ><D

Include MPU

. Warning: Reset vector and Exception vector cannot be set until memory devices are connected to the Nios Il processor

< Back ((Mext 3))]
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Data Cache % [None] (ZL. Next] R¥ %27V v

#*Data Cache (22T Altera DV =7 %A haETHZMITEE0,

http://www. altera. com/literature/hb/nios2/n2sw_nii52007. pdf

Data Cache ZPA U 2B L 8D Nios 11 TL YA K J530T P10 % #{EC & 7o\ il AR
B &5

1) Mios II Processor - cpﬁ_(] —
“ Nios II Processor

e e (S

re Mios IT and Memaory Inter dvanced Features >  MMU and MPU Settiny JTAG Debug Modul ustom Instructions

rCaches and

mory Interfaces

~Instruction Master rData Master

|| | Instruction Cache: Data Cache(| ~.) [C] it data master port
[] Enable Bursts (Burst Size: 32 bytes) Help Data Cache Line 3iz&! | 35 gyes

[ 1 Enable Bursts  (Burst Size: 32 bytes)  Help

|:| Include tightly coupled instruction master port(s). D Include tightly coupled data master port(s).

Number of ports: Number of ports: |1 A

; Warning: Reset vector and Exception vector cannot be set until memory devices are connected to the Nios |l processor

Y —~
[Cancel | [< Back ([ Next > )[ Einish |
j—

70 FNEIX T (JTAG Debug Module) E£TEDEE Next] R¥ &7 U v
TROOMEFE T JTAG Debug Module ZEXETE £, AID JTAG 7\ v VI I HIHKEEE
Ca— VOBETT, BEINFED 2 —ARETE, LEDOY VY—2 20 TF, =
Z Level 1 ®FEFETOk TY, [Finish] M4 & CPU T m& v FOIEHRNTE T LET,
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14 Nios II Processor - cpu_0 m M

“ Nios II Processor

Documentation

Ce i terf; atures ML and M i / e . m Instructic
~JTAG Debug Module

Select a debugging level:

O No Debugger [@Levert T OLevel2 | OLevel 3 [OLevel 1 |

i JTAG Target Connection JTAG Target Connection JTAG Target Connection JTAG Target Connection
Download Software Download Software Download Software Download Software
Software Breakpoints  Software Breakpoints Software Breakpoints Software Breakpoints
2 Hardware Breakpoints 2 Hardware Breakpeints 4 Hardware Breakpoints
2 Data Triggers 2 Data Triggers 4 Data Triggers
Instruction Trace Instruction Trace
Data Trace
On-Chip Trace On-Chip Trace
Off-Chip Trace
||| MoLEs 300-400LEs  200-000LEs 2400-2700 LEs 3100-3700 LEs I
(]| Mo M9Ks Two MoKs Two MoKs Four M8Ks Four M8Ks

Include debugreg and debugack =ignals
These signals appear on the top-level SOPC Builder system.

| “ou must manualty connect these signalz to logic external to the SOPC Builder system.
|| ~Break vector
Memory: | cpy_o ~ | Offset:[0:20 1x00000520

rAdvanced Debug Seiting

| OCI Onchip Trace: | 128 Frames - |

[V] sutematically generate internal 2X clock signal Help

Advanced debug licenses can be purchazed from FS2. www.fa2 com

. Warning: Reset vector and Exception vector cannot be set until memory devices are connected to the Nios Il processor

[Cancel | [< Back | [ Mext > ],Finish

e - ese-—— g e —

CPU 7'm -t v VHERSE T ORRT -
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(14 Altera SOPC Builder N g 4 e A [E=HEER

File Edit Module System View Tools Nios Il Help

System Contents | System Generation|

Component Library Target ErriEsings
8, b 4 Device Family: Cyclone ME = = Name | Source MHz
Library - _
@ RGBtogreyscaleconverto
~Bridges
~Configuration & Programming [ |
-DSP
~Interface Protocols Use  Conn.. MName Description Clock Base End
-Legacy Components B cpu_0 Mios Il Processor [chk]
H-Memories and Memory Contrg instruction_master Avalon Memory Mapped Master clk_0
“Microcontroller Peripherals | _ data_master Avalon Memory Mapped Master [ch] IR 0
-Peripherals jtag_debug_module Avalon Memory Mapped Slave [chk] Ff
PLL
Processors
Ll Hios || Processor
H-Qsys Interconnect
H-5LS L
H-Verification -
] 1 3 a o | D
Edit... ¥ Remove | | R Edt.. x| a|l¥v| x Address Map... ] [ 7 Fiters... ] Filter: Defautt
7 To Do: cpu_0: No reset vector has been specified for this CPU. Please parameterize the CPU to resolve this issue

CJ To Do cpu_0: No exception vector has been specified for this CPU. Please parameterize the CPU to resclve this issue
/% Warning: cpu_0: Reset vector and Exception vector cannot be set until memory devices are connected to the Nios Il processor

4 Prev [ Next | ] [ Generate

3.3.3 SDRAM E ¥ = — VIERR

-

Altera SOPC Builder 77U A A Ll CT/AMID Memories and Memory Controller] Aij®
“+” % . [External Memory Interfaces| Ri®D “+” %,

[SDRAM Interfaces] Fj®» “+7
IV (27U vk, ST TR D)

3 = — — —
4 Altera SOPC Builder g 4 H- E lelélg

File Edit Module System View Tools Mios Il Help

System Contents | System Generatinn|

Component Library

Target Clock Settings.

a4 b4 Device Family: Cyclone VE - MName

Source hiHz
“Interface Protocols - =
-Legacy Components
wries and Memory Controllers
xternal Memory Interfaces
Use Conn Name Description Clock Base End
E cpu_0 Mios Il Processor [clk]
= instruction_master Avalon Memory Mapped Master clk_0
data_master Avalon Memory Mapped Master [clk] IRe 0
attern Generators ttag_debug_module Avalon Memory Mapped Slave [clk] 0x00000800 |Dx000!
DR Il Interfaces
[#0On-Chip
Wicrnrnntrolier Perinherals =
3 < T | r
Edit X Remove | | [ Edit = || a|lv| x

Address Map. ] [ ? Fitters. ] Fitter: Default

CJ ToDe: cpu_0: No reset vector has been specified for this CPU. Please parameterize the CPU to resolve this issue
J To Do cpu_0: No exception vector has been specified for this CPU. Please parameterize the CPU to resolve this issue
/% Warning: cpu_0: Reset vector and Exception vector cannot be set until memory devices are connected to the Nios Il processor

o ) )
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EX> TSDRAM Controller] #7271 7 LC FitOWENERIINNET,
BMPresets : [Custom]

HMBits : 16
izcFzDFEFE, WNext] REZ27 U w7

y SO .
1) SDRAM Controller - sdram_0 u

SDR;M Cm;trull_er

viemory Profil > Timing
N\
Prﬂ'—sﬂt&qﬂmtum) -
~Data width In
|
~Architecture
|
~Address widths [!

|

—3hare pins via tristate bridge

II [] controller shares do/dgmiaddr VO pins

Tristate bridge =election: |

~Generic memaory model (simulation anly)

|:| Include a functional memory model in the svstem testbench

Memory size = 8 MBytes
4194304 x 16
54 MBits:

Cancel ||< Back (l et >} Einigh
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Nz AL T [Finish) RZ %227 Vv 735 & SDRAMEY 2 — /VOVERNE T LET,

_ ___ — __
i SDRAM Controller - sdram_0 ﬁ

SDRAM Controller

|| Documentation

Memory Profile Tirming

SORAM timing parameters

CAS latency cycles: & 1 02 @ 3
n
Inttialization refresh cycles: 1
l=sue one refresh command every: 15675 us
Delay after powerup, before initialization: 100 us |
Duration of refresh command (t_rfc): il ns
Duration of precharge command (t_rp): an ns
ACTME to READ or WRITE delay (t_rcd): an ns
Access time (t_ac): R n=
I VWrite recovery time (t_wr, no auto precharge): | 14 n=

et >({Einish

L

3. 3.4 EPCS 1EREk
Altera SOPC Builder 77"V A A L i CTHEAM|D Memories and Memory Controller] RijoD

“+” % . [External Memory Interfaces] Rii® “+” % . [Flash Interfaces| Rij® “+”
IV (V% S0 A2 Db) (RinLET 5854 . TSDRAM Interfaces] &R U
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L2335 [Flash Interfaces| #EBEZ U v 27 LTH 0k)

[ Altera SOPC Builder . B B A ———— o - - el i

File Edit Module System View Tools Nios I Help

System Contents ‘ System Gen,eralinn‘

Component Library Target Clock Settings
3 3| | Device Famiy|Cyclone ME v | | name Source MHz
~Configurafion & Programming i
DSP
“Interface Protocols
| ; Legacy Components -
1~— emories and Memory Controllers
@E)derna\ Memory Interfaces Use  Conn Name Description Clock Base End IR
Wl DDR Interfaces - B cpu_o Nios Il Processor [clk]
-DDR2Z Interfaces instruction_master | Avalon Memory Mapped Master clk_D
11l DDR3 Interfaces data_master |Avalon Memory Mapped Master [cl] IR& 0 IRe 31
Il (-1 ¥lash Interfaces jtag_debug_medule Avalon Memory Mapped Slave [k 0x00000800 |0x00000FFF
I ® AMD 29LV128M Flash with L B sdram_0 SDRAM Controller el
g ce (True s1 Avalon Memory Mapped Slave clk_D OX0Z000000 |0x02THAFEE
[ |
@ Legacy AMD 29LV065D Flas
tl-Memory Models
-Pattern Generators kT
dl UL | : < m | G
i
Edit... X Remove | | IR Edit.. E|a|lw| = Address Wap... | [ F Fitters... ] Fiter: Default
|

2 To Do: cpu_0: No reset vector has been specified for this CPU. Please parameterize the CPU to resolve this issue
2 ToDo: cpu_0: No exception vector has been specified for this CPU. Please parameterize the CPU to resoive this issue

T

e —
[EPCS Serial Flash Controller] #&Z 771U w7 LCEEETZDOFEE [Finish) &R
B k7 Uy 73 hIUE, EPCS BN 2 T L7,
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f T
1 EPCS Serial Flash Controller - epcs_flash_cantroller_0 u

EPCS Serial Flash Controller

Documentation

rEPCS Serial Flash Controller

i ~Configuration
: Automatically select dedicated active serial interface, if supported
L use dedicated active serial interface
I N
|| ~Description |
I The EPCS Serial Flash Controller core enables Nios |l systems to access an Altera EPCS serial i
i configuration device connected to the FRGA.
] ||
\ Altera provides device drivers for the Nios Il processor which allows you to read and write the
i EPCS from Niez Il software.
| “fou can dizable dedicated Active Serial (AS) interface pins and use regular U0 pins instead,
1 in devices that support dedicated AS interface. When you choose to user regular VO pins or

when you pick a device that does not suppert dedicated AS interface, the EPCS Serial Flash Centroller signals

are exported to the top level design. |
] \
]
]

—
— — —— — = .

3.3.5 System ID fERK
Altera SOPC Builder 77U A A L EH T/ D [Peripherals) g “+” %, [Debug and
Performance| AiD> “+7 %27 Vw7 (7 U v Ik, 7 1Z7b)
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-
1 Altera SOPC Builder

e

SRE =SS S

File Edit Module System View Tools Nios I Help

System Contents | System Generalion‘

Component Library
4 x

Pattern Generators
DR Il Interfaces.
+-RLDRAM Il Interfaces
[=1-SDRAM Interfaces
i @ SDRAM Controller
t-0n-Chip
~Micrecontroller Peripherals
Peripherals —
Debug and Performance
i © Avalon-ST Data Pattern Checker A
@ Avalon-ST Data Pattern Generatc ~
@ Avalon-5T Test Pattern Checker
@ Avalon-ST Test Pattern Generato

3 aunter Unit
‘ rstem ID Peripheral .
t-Display il
Pl T— +

s

Target Clock Settings
Device Family; Cyclone VE - | Name Source MHz.
Use  Conn Name Description Clock Base End IR
B cpu_o Nios Il Processor [clk]
instruction_master Avalon Memory Mapped Master clk_0
data_master (Avalon Memory Mapped Master [cik) IR& 0 IR@ 31
jtag_debug_module Avalon Memory Mapped Slave [clk] 0x00000300 |0x00000FFF
B sdram_0 SDRAM Controller [clk]
=1 Avalon Memory Mapped Slave clk_0 0x02Z000000 0x0ZTFEFFE
B epcs_flash_controlle... [EPCS Serial Flash Controller [clk]
epcs_control_port Avalon Memory kapped Slave clk_0 0x00001000 |0x000017FF
4 1 | 3
X Remove ' Edit... = -~ A x Address Map... I [ ﬁ? Filters... ] Fiter: Default

2 To Do: cpu_0: No reset vector has been specified for this CPU. Please parameterize the CPU to resolve this issue
2 ToDo: cpu_0: No exception vector has been specified for this CPU. Please parameterize the CPU to resoive this issue

o) Comd [ 4rm |(aoib] [omemm)

[System ID Peripheral] #&# 7 /7Y v 27 L, === 7 System ID (ff] : 00001) % A
77, [Finish| A& o Z#8T System ID {ERRIZSE T L £

-
4 System ID Peripheral - sysid_0

=

Megators’ attera_avalon_sysid

System ID Peripheral

|" Block Diagram

4
| M [~ Details

|:| Show =signals

System ID: l 00004 l

Time stamp: | 1326977607

I &7clnck

eset

ontrol_slave
ﬁi— avalan

attera_awalon_sysid

A unique ID is assigned every time the system is generated.

/4, Warning: sysid_0: The System ID compenent must be named "sysid” to be compatible with the Nies |l drivers and build tool

4

L]

| »

Cancel ( Finish b
= |

3.3.6 JTAG UART fERK

JTAG UART % PC & Nios 11 OIOWBELZEHTHL U 7 ILR—

VB 72— ATT, X
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FAHRAMSITEET, Nios 1T BHE CTEHEREHIZ K72 LET, I JTAG UART 1ER 5%
AL ET,

Altera SOPC Builder 77U X A » i CTAMID [ Interface Protocols D “+” % [Serial |
i 47 27 Vv 7 (VU v rtk, 7T D)

- _ S— S— S— - .
1/ Altera SOPC Builder — B - — (e e

File Edit Module System View Tools Nios I Help

System Contents | System Generalion‘

Component Library Target Clock Settings
oy b 4 Device Family; Cyclone VE - | Name Source MHz.
T ETRAgES i k_{ External Remove
~Configuration & Programming
-DSP —
=J}interface Protocols
Use  Conn Name Description Clock Base End IR
W B cpu_0 Nios Il Processor [clk]
instruction_master Avalon Memory Mapped Master clk_0
data_master |Avalon Memory Mapped Master [cl] IR& 0 IRe 31
-SDI jtag_debug_module Avalon Memory Mapped Slave [cl] 0x00000500  |0x00000FFF
. ram_ ontroller cl
(O serial B sdram_0 SDRAM Controll ekl
Avalon-5T JTAG Interface 51 swvalon Memary Mapped Slave ck_0 0502000000 [0x027HHEFE
el e tial Peripheral Intert B epes_flash_controller_0 [EPCS Serial Flash Controller ekl
epcs_control_port Avalon Memory kapped Slave ck_0 0x00001000  |0x000017FF
erial) B sysid_0 System I Peripheral [clk]
UART (RS-232 Serial Port) control_slave Avalon Memory Mapped Slave clk_0 0A00000000  |0=00000007
USB2.0 HS Device Controller (Ra ™
] 1 3 O m | v
Edit... 4k Add X Remove | | IR Edit.. E|a|lw| = Address Wap... | [ F Fitters... ] Fiter: Default

2 To Do: cpu_0: No reset vector has been specified for this CPU. Please parameterize the CPU to resolve this issue
2 ToDo: cpu_0: No exception vector has been specified for this CPU. Please parameterize the CPU to resoive this issue
/% Warning: sysid_0: The System ID component must be named “sysid” to be compatible with the Mies |l drivers and build tools.

=

h =

JTAGUART Z X7V 27 U w7 | FrtBEIZE T [Finish) A"& %7 U v 7 31UL, JTAG
UART =¥ a2 — NV EERR L E LT,
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1) JTAG UART - jtag_uart_0 A . [

JTAG UART
Megocers attera_avalon_jtag_uart

|' Block Diagram |

|~ write FIFO (Data from Avalon to JTAG) |
Buffer depth (bytes): [ga |

|:| Show signals

jtag_uar_0 IRQ: threshold: a

|:| Construct using registers instead of memory blocks

L lock intermupt i

|~ Read FIFo (Data from JTAG to Avalon)
EEL Buffer depth (bytes): [gg4 o |

eset

valon_jtag_slave

IRQ threshold: a

o) Coe LT i A |:| Construct using registers instead of memory blocks

|' Simulated input character stream
Contents:

|v Prepare interactive windows |
II Options: | INTERACTIVE_ASCIL QUTPUT |

|' Allow multiple connections |

|:| Allow mufttiple connections to Avalon JTAG slave

= = = — -

ZZFETHEARRNIOS VAT AEY 2a— L EERTEE L, (T 2—VDO4R] (0 %
B BEELTLEEN,)
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I e R

File Edit Module System View Tools Nios |l Help

System Contents | System Generatinn‘

Component Library Target Clock Settings

& b 4 Device Family| Cyclone WE  ~ | Name Source MHz

Configuration & Programming . Remove
Use  Conn.. MName Description Clock Base End
3 Nios Il Processor
instruction_master Avalon Memory Mapped Master clk_0
data_master Avalon Memory Mapped Master [cl] IR0
jftag_debug_module Avalon Memory Mapped Slave [cl] 0x00000F00 [0x0000
@ Avalon-ST JTAG E sdram SDRAM Controller [clk]
Avalon-5T Serial =1 Avalon Memory Mapped Slave clk_0 0x02000000 |0x027F|_
B epes EPCS Serial Flash Controlier [k 1
SPI(3 Wire Serial epce_control| Sdram.s1 0x00001000 (00000
UART (RS-232 5¢ B sysid Avalon Memory Mapped Slave [avalon_slave 11.1]
USB2.0 HS Devic control_slave Avalon Memory Mapped slave CIR_U 00000
Transceiver PHY il B jtag_uart JTAG UART [clk]
“1%“““ D [ avalon_jtag_slave Avalon Memory Mapped Slave clk_lﬂ 0x00000008 |0X0000 ~
'l 1 3

edt. | [k Add..| | [ Remove |[EDEat.| [= |[ 2 E [AcdressMap.. | [ 7 Fiters.. | Fiter: Defaut

=7 To Do: cpu: No reset vector has been specified for this CPU. Please parameterize the CPU to resolve this issue
CJ To Do cpu: No exception vector has been specified for this CPU. Please parameterize the CPU to resolve this issue

4 Frev Next [ ] [ Generate

3.3.7 NIOS II DREL I /3 v

OCPU D% iE

EXD Tepu) 22X 7027V v 7, FrlHEimE T
B Reset Vector : Memory : lepcs| % iR
MException Vector : Memory : [sdram| %R
EH L6, [Finish] R& %271V v 7

P
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Nios II Processor

I S S )

(s ) Documetation

1es and Memory Interf:; MMU and MPI stom Instruction
Core Nios
Select a Nios Il core:
ONios Il/e ONios Il/s
. RISC RISC
Nios Il 32-bit 32-bit 32-bit i
Selector Guide Instruction Cache Instruction Cache
Family: Cyclone I E Branch Prediction Branch Prediction
Hardware Multiply Hardware Multiphy il
foystem: 100.0 MHz Hardware Divide Hardware Divide
cpuid: 0 Barrel Shifter i
Data Cache
Dynamic Branch Prediction I
Performance at 100.0 MHz Up to 15 DMIPS Up to 64 DMIPS
Logic Usage 500-700 LEs 1200-1400 LEs 1400-1800 LEs i
Memory Usage Two MIKs (or equiv.) Two M9Ks + cache
Hardware Multiply: | Eppedded Muttipliers - ] Hardware Divide |
I Reset Vector: Wemoryencs \ — ] Offzet: | I41] | 000004000
: Exception Vector: Kemol ram / - ] Offset: |Dx20 | 0x02000020 i
Include MMU
Only include the MMU when uging an operating system that explicity supports an MMU
Fast TLB Miss Exception Vector: Memory: . | Offset: |IJ><D
Include MPU
i
[Cancel ] | < Back |[ﬂext > ] |

@Flash X— 27 R L ZA@&E

Flash s #]D 7 K L A2 10x00000000) #EELTHba vy 7 28T £+, UFDO X 5 IcH#
EZERL TS, (ay7OfEr7 Y v7)

*Flash OFAM)7 KL A2 10x00000000] Zg¢E S LG, EEIRFY R L2 10x00000000 |

MHEEILET, 2T RO HTY,
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Cnensocase L T i

File Edit Module System Miew Tools Nios Il Help
System Contents | System Generatinn‘
- L
Component Library Target ErsiEsings
8, b 4 Device Family: Cyclone ME Name Source MHz
Configuration & Programming . |Remn-.-e|
Dsp o
Interface Protocols
High Speed Use  Conn.. MName Description Clock Base End
Interlaken g E cpu Nios Il Processor [clk] -~
instruction_master Avalon Memory Mapped Master clk_0 I
data_master Avalon Memory Mapped Master [chk] IR 0
[ jtag_debug_module Avalon Memory Mapped Slave [chk] 0x00000800 |0x0000
Avalon-5T JTAG l E sdram SODRAM Controller [clk]
@ Avalon-5ST Serial i =1 Avalon Memory Mapped Slave clk_0 0x01000000 0x017F|
JTAG UART . = epcs EPCS Serial Flazh Controller [clk] T
SPI(3 Wire Serial epce_control_port Avalon Memory Mapped Slave 0x00000000
UART (R5-232 5S¢ E sysid System ID Peripheral [clk]
USB2.0 HS Devic contro|_slave Avalon Memory Mapped Slave clk_0 0x00001800 |0=0000
Transceiver PHY i = jtag_uart JTAG UART [ck]
"‘--- o Des S T avalon_jtag_slave Avalon Memory Mapped Slave clk_0 ox00a0 1808 00000 ~ ||
< I | 3 |
L
[eot. | [4e add.| | [ € Remove | [ B3 Eat.. | E] [AcdressMap.. | [ 7 Fiters.. | Fiter: Defaut i
i
7 To Do: cpu: No exception vector has been specified for this CPU. Please parameterize the CPU to resolve this issue U
i
|

(a) [rw) |

4 Frev |[ Next | ]

[ cenerate

7V w7 LIb, By 23O E TT,

File Edit Module System View Tools Nios Il Help

PETETI N Tl i

System Contents | System Generatinn‘

Component Library
4 X

Configuration & Programming .
Dsp
erface Protocols

Avalon-5T Serial
SPI(3 Wire Serial
@ UART (R5-232 S¢
@ USB2.0 HS Devic
Transceiver PHY

. P p———

4 LIS (>

Target

Device Family:| Cyclone WE =

Clock Settings

Source

Name

MHz

|Remn-.'e|
Use  Conn.. MName Description Clock Base End
E cpu Nios Il Processor [clk] -
instruction_master Avalon Memory Mapped Master clk_0 i
data_master Avalon Memory Mapped Master [chk] IR 0
] jftag_debug_module Avalon Memory Mapped Slave [cl] 0x00000F00 [0x0000
l E sdram SODRAM Controller [clk]
¥ 51 Avalon Memory Mapped Slave clk_0 0x01000000 [Dx017F|
. = epcs EPCS Serial Flazh Controller [clk] #
epce_control_port Avalon Memory Mapped Slave
E sysid System ID Peripheral [clk] |
contro|_slave Avalon Memory Mapped Slave clk_0 0x00001800 |0=0000
B jtag_uart JTAG UART [cl]
avalon_jtag_slave Avalon Memory Mapped Slave clk_0 0x00001808 |0x0000 ~
< I | jtag_uart

CRICARET™

[Xnemm][ﬁdn...] E] [ Address ap

-] | 7 Fiters... |

JTAG UART [altera_ava

7 To Do: cpu: No exception vector has been specified for this CPU. Please parameterize the CPU to resolve this issue

(a) [rw) |

4 Frev |[ Next | ]

[ cenerate

Q7 FLADHBNE Y 24T
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7 RUAOHEFIY Y TOHMITESKOREL D2 N2 TT, Ko =—n3H i,
FETHRELTH 0K,

Altera SOPC Builder 77V A A HEH CA ==— [System] — [Assign Base Addresses]|
7V w7, BEEID S THRA TS Flash OF7 RKL-A23 [0x00000000) 12725 T, ZbHY
FHA, (7Y 7 BEER)

———— B R — — — S
- — — - —
File Edit Module |System| View Tools Mios I Help

System Contents @ign Base Address;

Assign Interrupt Numbers Clock Settings

4 Altera SOPC Builder

Component Libral

Insert Avalon-ST Adapters

4 : Cyclone VE Name Source MHz

BIOges =
-Configuration & Programmin
~DSP A
=l-interface Protocols
- ASI I
Ethernet E Use  Conn Name Description Clock Base End IRQ  Tags
~High Speed E cpu_0 Mios Il Processor [cik]
~Interlaken instruction_master | Avalon Memory Mapped Master lclk_0
FCl data_master Avalon Memory Mapped Master [clk] IRR 0 1RR 21
~50l 1 jtag_debug_module Awalon Memory Mapped Slave [cli) 0x00001000 0x000017HF I
< Serial l B sdram_0 SDRAM Controller el
Avalon-5T JTAC - 51 Awalon Memory Mapped Slave lclk_0 0x01000000 |0x017FFHHF
Avalon-ST Serie . El epcs_flash_controller_0  [EPCS Serial Flash Controller [l
UTAG UART epcs_control_port Awalon Memory Mapped Slave 05000007
SPI (3 Wire Seri E sysid_0 System ID Peripheral [clk]
UART (RS-232¢ control_slave Avalon Memory Mapped Slave clk_0 0x00001800 000001207
USB2.0 HS Devi B jtag_uart_0 JTAG UART [clk}
~Transceiver PHY il avalon_jtag_slave Avalon Memory Mapped Slave clk_0 0x00001808 [Nx0000150F I
Leoacv Comoonents
] 1 r a0 i o

I ? Fitters... ] Fitter: Default

[New. ] Edit. [#ml [XRemve”l_:jﬁdn..] E] [MdressMap.

/4 Warning: sysid_0: The System ID component must be named “sysid” to be compatible with the Nios Il drivers and build tools.

WITEHID IAHDOEID T,
T RLREYYTEEL X ST, ISystem] — [Assign Interrupt Numbers]

(FEARMIIZ Quartus 11 226 HBEIIZHI D Y THIET)

FEVa2a—VAMEZBEELELE D (L0 Z2489), K7 System ID OAHTZ [sysid] (ZfE
ELRWEEE X v — U HHTEET,

b ar AL TITEEL X 9D,

LETEEIELTZD, TRLEE T WNext] R Z2ZDFEEZ Y v 7
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F = MR . B
4 Altera SOPC Builder

= jtag_uart
avalen_jtag_slave

‘Transceiver PHY

Leaacv Comoonents.
“ L r

—— L e . -
File Edit Module System View Tools Nios I Help
System Contents | System Generatiun‘
Component Library Target Clock Settings
Y 9 | Device Famiy Cycione vV Name Source WHz
oTRsES - Remove
~Configuration & Programmin;
-DSP
=I-Interface Protocols
E Use Conn Name Description Clock Base End IRQ  Tags
E cpu Nios Il Processor [cik]
instruction_master ‘Avalon Memory Mapped Master clk_0
data_master Avalon Memory Mapped Master [clk] IR 0 IR® 31
. T ftag_debug_module ‘Awvalon Memory Mapped Slave [cK] 0x00001000 0x000017FF
1 Serial B sdram SDRAM Controller [ck]
= Avalon-5T JTAC L =1 Avalon Memory Mapped Slave clk_0 0x01000000 [0x01TFHHFE
Avalon-5T Serie . Bl epes_flash_controller  [EPCS Serial Flash Controller [chk]
LUTAG UART - epcs_control_port ‘Avalon Memory Mapped Slave clk_0 & 0200000000  [0<000007FF —1]
SPI (3 Wire Seri B sysid System ID Peripheral [clk]
UART (RS-232¢ control_slave Avalon Memory Mapped Slave clk_0 0x00001800 [0-00001807
@ USB2.0 HS Devi

JTAG UART

‘Avalon Memory Mapped Slave 0x00001808 [0x0000180F

n

[ New... ] Edit... I 4R Add... ]

[ ¢ Remove | [ E5 Eat.. | E v |[=

Address Map... ] I ? Fitters.. ] Fitter: Default

/%, Warning: sysid_0: The System ID component must be named “sysid” to be compatible with the Nios Il drivers and build tools.

P —

4 Prev

Next| RHE U Z 7Y w7

— — ———— ——
4 Altera SOPC Builder - KERNEL.sopc (G:¥01_work¥cst¥fpga¥jp¥cyclonelv¥manual¥KERNEL.sopc)

File Edit Module System View Tools Nios I Help

System Contents | System Generation |

Options
System module logic will be created in Verilog.

D Simulation. Create project simulator files. Run Simulator

Nios I Tools.

[ Nios Il Software Build Tools for Eclipse

[ext | [Ltep |

[ d Prev

Next P

[Generate] #27 Vw73 5L,
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F '1
Save changes? M

Save changes to unnamed?

[D:rn'tSaveH Cancel ]

KERNEL] & L CTIRIFLEL X 9, BRIFLIED., U A ZRDFT, REEAZEY £ L
X 9)

B FFoTarv M ANET LET, Freo k> 2EENnHET,

[Mnfo : System generation was successful. | EWIHI A EB—UNHDFELED,
EFIZar ANV TEEREEALNCLET, [Exit) RZ %27 VU v 7 LT Quartus [
IR £7,

s ———————— —— ———— — — — Ny
1 Altara SOPC Builder - KERNEL.sopc (G:¥01_work¥cst¥fpga¥jp¥cyclonelv¥manual¥KERNEL.sopc) EIM

File Edit Module System View Tools Nios I Help

System Contents [} System Generation |

Options
System module logic will be created in Verilog.

D Simulation. Create project simulator files. Run Simulator

Nios I Tools.

[ Nios Il Software Build Tools for Eclipse

#2012.01.19 19:42:32 (*) Running Test Generater Program for sdram
# 2012.01.19 19:42:36 (*) Making arbitration and system (top) modules.
#2012.01.19 19:42.42 (*) Generating Quartus symbol for top level: KERNEL
#2012.01.19 19:42:42 (*) Generating Symbel G./01_work/cst/fpgafip/cyclonel/manualKERNEL. bsf
#2012.01.19 19:42:42 (*) Creating command-line system-generation script: G:/01_work/cst/fpga/jp/cyclonel/manual/KERNEL _generation_script
#2012.01.19 19:42:42 (*) Running setup for HOL simulator: modelsim
#2012.01.19 19:42:42 (*) Completed generation for system: KERNEL.
#2012.01.19 19:42:42 (*) THE FOLLOWING 5 STEM MEMS HAVE BEEN GENERATED:
SOPC Builder database : G:/01_workicst/fpoa/jp/cyclonel/manual/KERNEL. ptf
System HOL Model : G:/01_work/cet/fpgaljp/cyclonelV/manual/iKERNEL.v
System Generation Script : G:/01_work/cst/fpgaljp/cycloneV/manualKERNEL _generation_script

GENERATION COMPLETED.
@ Info: System generation was successful

T ] D

A Warning: sysid_0: The System ID component must be named "sysid” to be compatible with the Nios Il drivers and build tools.

m. |

1

N
( Exit ) Help d Prev Next P

% =

3.3.8 B°LDE| YT
Quartus A A > & CBlockl. bdf DZEHFTICIH T N7 ) v 735 L LLFOREENHET,
Project] #27 U w27 L THE~7~ TKERNEL] Z3&IRL T0K] RE 2T
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5 Symbol e » - - + B LA - i

Libraries:
4 [ Project
KERNEL
d - clk_0
> 0 g:/02_tools/embedded fpoa fquar tusii/ reset n

dclk_from_the_epcs
sce from_the_epcs
sdo_from_the_epcs
zs_addr_from_the_sdram[11..0]
zs_ba_from_the_sdram(1..0]
zg_cas_n_from_the_sdram —

1| 1 k

zz_cke_from_the_sdram

z&_cg_n_from_the_sdram
z=_dq_to_and_from_the_sdram[15..0]
zs_dgm_from_the_sdram[1..0]

z& ras_n_from_the_sdram

zg_we_n_from_the_sdram

Mame:

KERNEL (]

7] Repeat-insert mode
[] tnsert symbal as block

Launch MegaWizard Plug-In

[ Megawizard Plug-In Manager. ..
=
a N - = > - - - -
Ty Ny ACHAESNET, TREEEO & 512 Blockl. dbf ICEAFICEEEL X 9,
'& Quartus II 32-bit - G:/01_work/cst/fpga/ip/cyclonelV/manual /[SOPC_T - SOPC_T - @Elﬂ
Fle Edit View Project Assignments Processing Took Window Help &
DEE@ & 4@ © o G EHY @QO D rY G EL @D L 0@
Project Navigator @ & X ‘ b Block 1.bdf* (%] ‘
— BRACACZ-O1 1 1NNYO0 N "[FHa<e S $RE o o
£ Cydone Iv E: EP4CEE i o =
> sopc T8 B [
FKERNEL o q
- cko
| Dl reset_n
« [om] v
. datal_to_the_cpes dek_from_the_epes
] sce_from_the_spcs [
iy Herarchy | B) Fied | sdo_from_the_epcs || =
:
=s_addr_from_the_sdram(11.0] = -
e P 25_ba_from_the_sdram[1..0] 4~ -
2s_cas_n_frem_the_sdram [
Task il zs_cke_from_the_sdram — -
I 4 P Compile | zs_cs_n_from_the_sdram {— -
E 2s_da_to_and_from_ine_sdram{15..0] {=
b : Ana| | zs_dgm_from_the_sdram[1..0] =
> W Fitte L

zs_ras_n_from_the_sdram
zs_we_n_from_the_sdram

T

a

1
4

; Type Message
@

Fl

@
Z1\_system /\_Processing /\_Extra Info J'\_Info /\_Warning /\_Critical Warning /\_Error /\_Suppressed /\_Flag /
2 [Message: 4 | | ¥ | [Location:

- Locate

380,36 0% 00:00:00
L

Y7 k<27 [KERNEL] (2427 YV v 7 . [Generate Pins for Symbol Ports] #Zj#4R
KIhiFEeroFlh S ToZ & TT,
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- B
@ Quartus 11 32-bit - G:/01_work/cst/fpga/ip/cyclonelv/manual /SOPC_T - SOPC_T - Elﬂlg
File Edit View Project Assignments Processing Tools Window Help @
DEEH@ & $ BE © o [sorcT EHY SSRGS T r W oD EN &8 L 0w
Project Navigator @8 x | = Block1.bdf* %]
— BREeEOMADL-O1 11N N%O00 N ™ »
&y Cyclone IV E: EP4CE15F 178 D ::
* sorc T4 Ll FRERNEL o
RS R N P & cut
(l : — reset_n Copy
Paste
- - |— data0_to_th %
X Delete
Hierarchy Files o? Design Units
Tasks ee x|l ot
Flow: [Compﬂauan 'I [Cusbomize... I RO MegaWizard Plug-In Manager [
Task N N SRR Edit Selected Symbol
4 P Compile Design ‘E Open Design File
> W Analysis & Synthesis L4 Update Symbol or Block...
> W Fitter (Place & Route)
> W Assembler (Generate programming files | [ 100111110 Ak Flip Horizontal
< T ] 3 < =  Flip vertical F— C
Rotate by Degrees 3
; Type Message
o Q Zoom In Ctrl+5pace
@)\ Zoom Out Ctrl4+5hift+Space
|
| @& zoom...
"B Fitin Window Cirl+AIt+W
4 FitSelection in Window Ctrl+Shift+W
wl| € »
a Generate Pins for Symbol Ports
7\ system f\_Processing f\_Extra Info /\_Info /\_Warning J\_Critical Warning f\_Error /% sl
B
% Message: ﬁ e Location: Properties - Locate
0% 00:00:00
R Add MNode to SignalTap II Logic Analyzer (3
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-
& Quartus II 32-bit - G:/01_work/cst/fpga/jp/cyclonelV/manual /SOPC_T - SOPC_T

P

Fle Edit View Project Assignments Processing Tool  Window  Help

5]

sdo_from_the_epes

DeEdd@ & & 8@ o o [sorcT EHY s EEG D r W oHEE &8 L 0@
Project Navigator @ & X ‘ b Block1.bdf* [x] ‘
— BRACACZ-O1 1 1NNYO0 N "[FHa<e S $RE o o
4y Cydone IvE: EPacEd || - oI oI oI oL EEEE &
> sopc_T T - FRERREL o 0 il
ek_o
|| reset_n
4 [t + * - datad_to_the_spes delk_from_the_spcs 1—
sce_from_the_epes —|
&y Herarchy | B Fle |

@8 x| |
[Tasks e L 2s_addr_from_Ine_sdram{11..0] 1 =
Fiow: S 2s_ba_from_the_sdram(1..0] t=
| Ll =s_cas_n_from_the_sdram {—|
Task =0 zs_cke_from_the_sdram —
P — 2s_cs_n_from_the_sdram {—
I ompie | = zs_da_to_and_from_the_sdram[15.0] 4=}
o ana|_| zs_dqm_from_the_sdram(1..0] {=t
> W Fitte zs_ras_n_from_the_sdram {—|
| o W Ass | |- 2s_we_n_from_the_sdram {— N
- ’ Time = ol _‘|r- n O Tw
V== ; : = ]+
X/l Type Message
(=)
@
a '
3\ _system /\_Processing /\_Extra Info_/\_Info_/\_Warning /\_Critical Warning J/\_Error_/'_Suparessed /\_Flag /
2 [Message: 4 | | ¥ | [Location: Locate

459,73 0% 00:00:00

3.4 fiifiv v 7 —7 PLL {ERK
Bk e > 7 L—T7 PLL ZERL L TATE £9°, TERCE I, CyclonelV AR — RODI/KEH
BRGNS 50MHZ L 720 . 7 vy 7 O AN E ., 100MHZ @ Nois 11 Y7 h~Zuad
JE AT U4, LISk, SDRAM @ 100MHZ 7 vt v 7 bR i8¢,

Quartus A A VH[E T [Blockl.bdf] OZEHIZF 7 N2V v 7 FriOBEmmaHE T,

-
14 Symbol. Sl 48 .

-

.'v

i |

Libraries:

4 [ Project
EF KERMEL

4| 1

> 0 g:/02_tools/embedded fpoa fquar tusii/

7] Repeat-insert mode
[] tnsert symbal as block

Launch MegaWizard Plug-In

I Megawizard Plug-In Manager. ..

) |

clk_o
reset_n

dclk_from_the_epcs
sce from_the_epcs
sdo_from_the_epcs

zs_addr_from_the_sdram[11..0]
zs_ba_from_the_sdram(1..0]

zg_cas_n_from_the_sdram

zz_cke_from_the_sdram

z&_cg_n_from_the_sdram
z=_dq_to_and_from_the_sdram[15..0]
zs_dgm_from_the_sdram[1..0]

z& ras_n_from_the_sdram

zg_we_n_from_the_sdram

A =

MegaWizard Plug-In Manager...] "¥ %27 U v 7
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@ MegaWizard Plug-In Manager [page 1]

—— =)

megafunctions,

The MegaWizard Plug-In Manager helps you create or modify design files that contain custom variations of

Which action do you want to perform?

@ Create a new custom megafunction variation
() Edit an existing custom megafunction variation

(7 Copy an existing custom megafunction variation

Copyright (C) 1991-2011 Altera Corparation

Next] NFZ %227V v 7, Fro&) REENPHES, EZMO VO 2FTNT ) v,
ALTPLL] Zi@iR, AN TRO X 5 ICRE (PRAFHATIRM & R 2 AL H)

-
@ MegaWizard Plug-In Manager [page 23]

—— =)

Select a megafunction from the list below

Which megafunction would you like to customize?

Which device family will you be using? lednne IVE - ]

*4_ ALTDDIO_OUT

*3_ ALTDLL

*3, ALTDQ

¥ ALTDGS

¥, ALTDQ_DQS

*3 ALTDQ_DQS2 vil. 1
*3 ALTGX

*3, ALTGX_RECONFIG
*§, ALTINT_OSC

*{, ALTIOBUF

#3 ALTLVDS_RX

*3, ALTLVDS_TX

4, ALTMEMPHY

I ™ 0

*3 ALTPLL_RECONFIG
%, ALTREMOTE_LPDATE
*3_ ALTTEMP_SENSE

m

Which type of output file do you want to create?
) AHDL
) yHOL

@ Verilog HDOL

What name do you want for the output file?

G:f01_work/fcstffpgafipfoydonelV fmanual fPLL ] [I]

[] Return to this page for another create operation

Mote: To compile a project successfully in the Quartus II software, your design
files must be in the project directory, in a library spedified in the Libraries page of
the Options dialog box (Tools menu), or a library specified in the Libraries page
of the Settings dialog box (Assignments menu).

Your current user library directories are:

Cancel H < Back ]l MNext = l Finizh
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BEHENED-T-5, [Next] RE U ZM T, FRINERSNET,
IKEEFIRAR DB L 58T [B0MHZ] IZEIELEL & 9,

-

% MegaWizard Plug-In Manager [page 3 of 14]

1 |Parameter
Settings

General/Modes Bandwidth/S5

inclk0
reset

inclkD frequ
Operation M

Able to implement the requested PLL

General

Which device speed grade will you be using?

What is the frequency of the inck0 input?

PLL Type
Which PLL type will you be using?

Operation Mode
How will the PLL outputs be generated?

Which output dock will be compensated for?

[ J[rmenctn

Clock switchover

Currently selected device family: | cycone 1v E

Match project/default

5

Not Available

Use military temperature range devices only

MHz -

Set up PLL in LVDS mode Data rate: Mbps

Fast PLL Enhanced PLL @ Select the PLL type automatically

Use the feedback path inside the PLL
@ In normal mode
") In source-synchronous compensation Mode
() In zero delay buffer mode
Connect the fomimic port (bidirectional)
() With no compensation

Create an 'fhin' input for an external feedback (External Feedback Mode)

f

7 .}
| Cancel || < Back |l Next > ” Finish |

BELEZS, Next] RZ %27 Vv 7 FRIOXIICT v 7 E2I/4LTITEEN,
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% MegaWizard Plug—in I\-Tana‘ger [page 4 of 14] & L I | L .9 L B > 9 @Iﬂ

General/Modes Inputs/L ::?' Bandwidth /55

switchover

Able to implement the requested PLL

PLL

Optional Inputs
inclkd | . . ) - cl . .

waly

[7] create an "areset’ input to asynchronously reset the PLL
[] create an 'pfdena’ input to selectively enable the phaseffrequency detector

Lodk Output
[ create 'locked' output I
[ Enable selfreset on loss lock

Advanced Parameters
Using these parameters is recommended for advanced users only

[ €reate output file(s) using the 'Advanced' PLL parameters

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

| Cancel || < Back |I MNext > Il Finish |

Next] 7 Uw 7, FitBEEAHD E TIZROBETFR TS Next] 27V v 7
B Clock multiplication Factor: 2] Zf&1E (Actual Settings 7% 100MHZ (2725 X 9 12)
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r = - - — = ~
% MegaWizard Plug-In Manager [page 8 of 14] - - &I&J

"2y ALTPLL

’::1’ dkel ’::1’ dkec2 ’::1’ dkc3 :::1’ dkct ’:Ii’

c0 - Core/External Qutput Clock
Able to implement the requested PLL

Use this clock
Clock Tap Settings

Requested Settings Actual Settings

(7 Enter output dock frequency: 100.00000000  |MHz 100.000000
(@ Enter output dock parameters:
Clock multiplication factor
= << Coy
Clock division factor 1 s 1
Clock phase shift 0,00 = 0.00

i Clock duty cyde (%) 50.00 = 50.00
Description Vah +
i 4
P Note: The displayed internal settings of the Primary dock VCO frequency (MHz) 5. o8
PLL is recommended for use by advanced Modulus for M counter 12
users only i I+| i

Per Clock Feasibility Indicators
c0

| Cancel || < Back |I MNext > ll Finish |

Next| RNZ %7 Vw7
B Use this clock : F= v 7
B Clock multiplication Factor: 2] IZf&1E (Actual Settings 7% 100MHZ (2725 & 9 12)
M Clock phase shift: [-75] deg (ZIE1E
Z OER53IE SDRAM (27 vty 7 2Rl 2 72O DR E T, fikim v 7 v—7 PLL @ cl
ERIAL. 7wy 723 100MH z 288 EI2 L, 4 7% v had-Todeg IZ8E (Z DRIEIL
SDRAM N EFIZEI ML KT L ET, %R, FLIHILET,)
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« MegaWizard Plug-In Manager [page 9 of 14] i M

dkc0

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

PLL
inclk0 el freavency Clock Tap Settings
Il Treguency Requested Settings Actual Settings
Owperation Mode: .
o () Enter output dock frequency: 100.00000000 |MHz 100.000000
) (@ Enter output dock parameters: -
= 2
c Clock multiplication factor
Clock division factor 1 s 1
| Clock phase shift 75 z 75,00
|
I Clock duty cyde (%) 50.00 = 50.00
Description Vah +
Primary dock VCO frequency (MHz) 6. |_|

Note: The displayed internal settings of the
PLL is recommended for use by advanced

Modulus for M counter 1z |v
users only > |*| >

Per Clock Feasibility Indicators
@ c 2 3 b

| Cancel || < Back || MNext > || Finish |

h

REMMT T, ViR LT Next] "Z %227V v 7 L, &t [Finish] RZ o Z#H LT
PLL OERAZERSHEEL X 9,
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% MegaWizard Plug-In Manager [page 14 of 14]

L2 oo

"2y ALTPLL

Summary

Turn on the files you wish to generate, A gray checkmark indicates a file that is automatically generated, and a
green checkmark indicates an optional file. Click Finish to generate the selected files. The state of each
checkbox is maintained in subsequent MegaWizard Plug-In Manager sessions.

The MegaWizard Plug-In Manager creates the selected files in the following directory:
G:\01_work\cst\fpga\jp\cydonelvimanuall

File
PLL.v
PLL.ppf
[CIPLL.inc

[FlPLL.cmp
PLL.bsf

[C]PLL_inst.v
[F]PLL _bb.v

Description

Variation file

FinFlanner ports PPF file

AHDL Indude file

VHDOL component dedaration file
Quartus II symbol file
Instantiation template file
‘erilog HOL black-box file

Cancel

Finish RZ V&2 L7k, FiedO XA 7 a—7nHEd,

[Automatically

ks Yy (1EERBLEL, 5% EZRND)

.
P4 Quartus II IP Files

bl — -

==

the Quartus II IP File to the project?

change this setting in the Options dialog box)

When you create an Altera IP variation, @ Quartus II IP File is generated. Quartus
11 IP Files are used to represent the Altera IP in your design. Do you want to add

Automatically add Quartus II IP Files to all projects

{Mote: Turning on this option permanently suppresses this dialog box. You can

v |

Mo ] [ Help ]

add Quartus II IP Files to all projects] Z#F =27 L. [Yes] &K

UTOBEmENH 28 T0OK] 227 VU 27 UL TPLL % Blockl.bdf ICEZFE L & 5,
MPLL OB A NIOS 11 V7 b~ L# LTL 280,
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- - __
& Quartus II 32-bit - G:/01_work/cst/fpga/jp/cyclonelV/manual/example/SOPC_T - SOPC_T - E@lﬂ
Fle Edit View Project Assignments Processing Took Window Help &
DeEd@ & & 8@ o o [soecT EHY s EEG D P D EE &8 L 0@
Project Mavigator @8 x ‘ o] SOPC_T.bdf* o |
p— BREACADL-O17ANNYO0 N "G a2 BHS §BE o o
&cydungwg;gpmasﬂma oo ot oo PLL . oo oo ot oo oo ot PR <
> sopc_T T
inclkd c0f- et o IREENY
il resel_n
< n | b | datad_to_the_spes dek_from_the_spes =
s sce_from_the_epcs =
iy Herarchy | B Fles | a40d] <do_from the epcs e
o Gow] e sEmve || o
2s_addr_from_the_sdram[11..0] C
el iiiITIIIIIIIIII Rl R zs_cas_n_from_the_sdram

Task 55 [ e 88 zs_cke_from_the_sdram

2s_cs_n_from_the_sdram

zs_dq_to_and_from_the_sdram[15..0]

4 P Compie Design

> R
¥ Analysis &Synt] | zs_dqm_from_the_sdram(1..0) Al
> W Fitter (Place &F s S zs_ras_n_from_the_sdram AT
b W Assembler (Ger LR s cee cee s S zs_we_n_from_the_sdram T
> W TimeQuest Timi ~ in [
|| R ——] ' ‘ il v
X
% || Type Hessage
i@
|
] 3
3\ _system /\_Processing /\_Extra Info_/\_Info_/\_Warning /\_Critical Warning J/\_Error_/'_Suparessed /\_Flag /
2 [Message: 4 | | ¥ | [Location: - Locate
407,11 100%  00:02:47
L ———

WIZ, inclkO:input, cl:output ZBIMLEL & 5,

Blockl. bdf ®ZEATH 7N U v 7 LT, FRLOBmEAHES, LUFO L 5 IH/EL TIok)
7V 73 iUE, input DB EIBINTE 9,

(Bsymbol w it # =

Libraries:

Jl@‘ g:f[]z_tools,.’embedded;’fpga;’quarl. -
> O megafunctions | _
» 21 others
> O buffer
> 23 logic
> 23 other
L
& bidir
£ input =
o 3

m

Mame:
input E]
7] Repeat-insert mode

Insert symbol as block

Launch MegaWizard Plug-In

[ Megawizard Plug-In Manager. ..

0K Cancel
e —

output H[F UK 5 IEMTE £, GBI, LELHEAO Name : output 2 A& 5V M pin
DOHFD output % EIR)

KELDOAHIEZER LIEWES, AROREXY 7V ) v 7 LTERTEET,

el ZXSDRAM D7 1w 7 IZer Z2H0 4B Th
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&, Quartus II 32-bit - G:/01_work/cst/fpga/jp/cyclonelV/manual/example/SOPC_T - SOPC_T = =

DEEH@ S L B2@R v«

Fle Edit View Project Assignments Processing Took Window Hep 5

[sopcT

HY GG T O EE @8 L e

Project Mavigator

sﬂﬁx‘ﬁ

Entity

SOPC_T.bdf*

o |

& cydone Iv E: EPACE15F17C8
> sopc_T T

< i v

dyvierarchy | B Fles | 6ol

Tasks P8 X
Fow: [Complation_=
Task.

4 P Compie Design

BRACADE-O 110 NNSO0 YA ese BE $BE oo~

- : - |inclk0

PLL

*KERNEL

=]
cl

clk_0
reset_n

| data0_to_tne_epes

delk_from_the_epes
sce_from_the_epes
sdo_from_the_epes

m

I
&

zs_addr_from_the_sdram[11..0]

5_dq_to_and_from_the_sdram[15..0]

zs_ba_from_the_sdram[1..0]
zs_cas_n_from_the_sdram
2s_cke_from_the_sdram
2s_cs_n_from_the_sdram

i ERE R
EEREE

> W Analysis & Synthes 2zs_dgm_from_the_sdram[1..0] TET
. W Fitter (Place Roy | 4550 zs_ras_n_from_the_sdram e
zs_we_n_from_the_sdram MU 7| )
> W Assembler (Genera o
> W TimeQuest Timing
> W EDA Netfist Writer
Ui program Device (Open
< i v e = T
; Type Message
@
al ¢ »
3\ _System /\_Processing /\_Extra Info_J\_Info_J\_Warning /\_Critical Warning_/\_Error_/\_Suppressed /\_Fiag /
2 [Message: 4| [ ¥ [Location: Locate
295,175 100%  00:02:47

3.5 TCLAZ VP77 A IV
b FPGA OB 280 U TITE £, BBV LTI SHERH D £,
ZZRW—OHE TCL 27 VT b7 7 A NVOER BB LET, 207 7 A MIED
TR — A D EFOT, BAENLE S OFERICE YV EETIE OK T,
TR D & 5 12(CyclonelV A, Cyclonell F® % D% Cyclonll 7 4 /v #12& %)

et location assigoment
et location assigiment
et location assigiment
get location assigrment
get location assigrment
get location assignment
set location assigoment
et location assigiment
et location assigiment
get location assigrment
get_location assigrment
get location assignment
set location assigoment
et location assigiment
et location assigiment

set location assigoment

PIN 175
PIN 173
PIN 171
PIN 170
PIN 163
PIN 168
PIN 165
PIN 164
PIN 205
PIN 203
PIN 201
PIN 200
PIN 199
PIN 198
PIN 197
PIN 195
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Fex DVEEITR A DL T EET A1 T PIN % FPGA R — R EDO L & 720 S _DB[*]
NZYB DOLEITTT,

FLL

inclk i
inclkd frequency: 50.000 MHz

Operation Mode: Maormal el

Clk | Ratic| Ph {dg)}| DC (%)
cl | 21| 0.00 [ 50.0D
cl | 21 | -75.00( 50.00

inst1 Cyclone [V E

Bl THHLEL X D,

7ay 7 ErORG. £, 4RiT% TCLOCK] IETE, WIFTCL A7 VT b7 7 A v iT
WEELX I, BTV A F2 D CyclonelV R— KHD TCL & v m— RT&E
T )

L 77 ANVET Y=y NIA VR — b

Project—Add/Remove Files in Project

@ Quartus 1T 32-bit - G:/01_work/cst/fpga/ip/cyclonelV/manual/SOPC_T - SOPC_T - == g
File Edit View Assignments  Processing  Tools Window Help &)
D@ Add Current File to Project FEY v @R 0 »r o sHHEe &8 4 @9
Project Havigator I Add/Remove Fies in Project... I %)
Entity P Revisions...
A& cydone IVE: CopyPrajsct.. oo B
o &
sopeT Archive Project...
Restore Archived Project... PLL ) ........... e
Import Database.... s KERNEL
« L Export Datab cl_0
—|reset n
Hierarchy Import Design Partition. .. :
i » —|data0_to_the_epcs. delk_from the_epcs — -
Tasks Export Design Partition... sce._from_the_epcs |—
Flow: [:Cust: Generate Design Partition Scripts. .. sdo_from_the_epcs {—
Task Generate Td File for Project... zs_addr_from_the_sdram[11..0]
ap Generate PowerPlay Early Power Estimator File zs_ba_from_the_sdram[1..0]
Co zs_cas_n_from_the_sdram
> > Organize Quartus II Settings File zs_cke_from_the_sdram
. zs_cs_n_from_the_sdram
_ HardCapy Utlities ol zs_dq_to_and_from_the_sdram[15..0]
- B R zs_dam_from_the_sdram[1..0]
- o R Set as Top-Level Entity Chi4shift+l  Fo° zs_ras_n_from_the_sdram
[ ] 3
= Hierarchy »
Type M
=

4

8
2\ _System /\_Pracessing /\_Exira Info_J\ Infa_/\ Warning /\_Critical Warning /', Errer /\_Suppressed /\_Flag /
2 [Message: 4 | [ ¥ | [Location:

TCL 7 7 A NVERFEL TS [Add) RE 2T

Locate
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-
& Settings - SOPC_T

LA Ll R

-

= [ [ |

camay G
o e
Files
Libraries Select the design files you want to indude in the project. Click Add All to add all design files in the project directory to the
4 QOperating Settings and Conditions project.

Voltage

Tempgeramre File namel osh_new.td I l E] l l Add l
4 Compilation Process Settings y ; N N

Early Timing Estimate File Name Type Library  Design Entry/Synthesis Tool HDL Vers Add Al

t Incremental Compilation osh_new.td Td Script File <Mone= |
Physical Synthesis Optimizations 4 KERMEL.gip IP Variation File {.qip) <Mone = Remove
4 EDA Tool Settings cpu.sdc Synopsys Design Constraints File <Mone>

| Design Entry/Synthesis cpu.ocp Other <Mone = Up
Simulation 4 PLL.gip IP Variation File (.qip) <Mone > I

I Formal Verification PLL.v  Verilog HOL File <Mone > Down
Board-Level o=
4 Analysis & Synthesis Settings = i
WHDL Input

{ Verilog HDL Input I
Default Parameters

i Fitter Settings tl

1 TimeQuest Timing Analyzer
Assembler
Design Assistant

! SignalTap II Logic Analyzer

il Logic Analyzer Interface

fl PowerPlay Power Analyzer Settings L

fl SSM Analyzer

H

H

i

i

|

i

i

Il ] [T ] G

i

¥ Buy Software ] [ OK. ] [ Cancel ] Apply

i

|

Tools—>Tel Scripts

- — — - )

@ Quartus II 32-bit - G:/01_wark/cst/fpga/jp/cyclonelV/manual/SOPC_T - SOPC_T N - {':' = g

—

G T e ph el &% 4

o ®

HE Bl oo~

KERMEL

ck_0
reset_n

data0_to_the_epcs. delk_from_the_epcs
sce_from_the_epcs

sdo_from_the_epcs

zs_addr_from_the_sdram[11..0]
zs_ba_from_the_sdram[1..0]
zs_cas_n_from_the_sdram
zs_cke_from_the_sdram
zs_cs_n_from_the_sdram
zs_dg_to_and_from_the_sdram{15..0]
zs_dgm_from_the_sdram(1..0]
zs_ras_n_from_the_sdram

Fla

TCL 7 7 A V%R LT [Open File] &~

Fie Edit View Project Assignments Processing |Tools | Window Help &
Ded@ & & B = o« :[sor Run Simulation Tool »
Project Navigator @ 5 X | i=d . Launch Simulation Library Compiler
e @{ ™A B} Launch Design Space Explorer
Cyclone IV E: EP4CES &3 TmeQuest Timing Analyzer
> sopeT Advisors »
&%  Chip Planner (Floorplan and Chip Editor)
: €& Design Partition Planner
4 il 3 Netlist Viewers »
&y vierarchy | B F'H‘-’,‘ 1  SignalTap I Logic Analyzer
@ InSystem Memory Content Editar
W] Logic Analyzer Interface Editor
[o1]  In-System Sources and Probes Editor
— SignalProbe Pins...
4>mmmﬂ B Frogommer
b P ana @ ITAG Chain Debugger
L
l > b A B Transceiver Toolkit
> W Time+ #  External Memory Interface Toolkit
| | EN== b ¥ MegaViizard Flug-In Manager
X Type Message Nios I Software Build Tools for Edipse
g £3  SOPC Buider
2 Qsys
| Customize...
Options...
8/l License Setup...
51\ System /\_Processing /\_Extra Info /\_Info /\ W
g [Message: 4 | [ ¥ [Location:

A/

Locate
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-
€ TCL Scripts .

Libraries:
4 'a Project i Run
osh_new.td :
| QOpen File
sopc_add_gip_file. td 2
a i q:/02_tools fembedded fpaa/quartusiif11. 1/quartus fcommon,td apps fgui
4 i3 dtw 3
dtw. tcl
.
Preview:
S GLOBAL s T
set_global_assignment -name RESERVE_ALL_UMUSED_PINS "AS INPUT TRI-STATED™ (W
set_global_assignment -name ENABLE_INIT_DOME_QUTPUT OFF B
#reset pin
set_location_assignment PIMN_M1 -to RESET
#dock pin
set_location_assignment PIMN_RS -to CLOCK =
QK ] [ Close ] [ Help
M
TCL 7 7 A /L% Quartus CTH.HNE T,
(€ quartus 1T 32 bit - G:/01_wark/cst/fpga/sp/cyclonelV/manuzl/SOPC_T - SOPC_T - o 0
Fle Edit View Project Assignments Processing Took Window Help &
DEEH@ S & B2@E © o [sopcT HY RS T T O EE @8 L 09
Project Navigator @ & X J_ﬁ Block 1.bdf* x| ‘ @ osh_new.td %] |
— BALT == 4% %%% 15 0 Ear | ==2EF
Ay Cydone IV E: EPACEE < F - LOBAL # =
> SDPCTé?E 2 sstiglnhaliass?grmenr. -name RESERVE_ALL UNUSED PINS "AS5 INPUT TRI-STATED" ‘E|
= 3 set_glokal_assignment -name ENABLE_INIT_DONE_QUTPUI QFF L
4
5 $reset pin
I 6 s=t_location assignment PIN M1  -to RESET
— 7
I L | ? 8 #clock pin
i yriararcny | B F{eb! 13 s=t_location assignment PIN R2  -to CLOCK
lrasks — @mx|] 11 FEECS
12 set location assignment PIN H2 -to DATAO
Flow: u 13 secilocacion:asaigmren: PIN:H:L -to DCLK
14 set_location_assignment PIN_ D2  -to SCE
Task nd 15 set_location assignment PIN C1  -to SDC
4 P Compie|_ 18
- Ana— 17 #5DRAM
L4 18 set_location assignment PIN A10 -to 5_DB[C]
b W Fitte 19 set_location assignment PIN B10 -to S _DB[1]
> P Asse 20 set_location assignment PIN_A11 -to 5_DB[2]
5 W Time T 21 set_L ion_assignment PIN_B1l -to 5_DB[3] il
T . S TR =t .
; Type Message
@
I
il &« 3
%'\ _system /\_Processing J\_Extra Info J\_Info /\_Warning /\_Critical Warning /\_Error J\_Suppressed /\ _Flag /
2 [Message: 4 | | ¥ | [Location: - Locate

0% 00:00:00

L = ——— = ———— —

a7 O O4RNIEEIC [CLOCK) ITEEESH, TCL 7 7 A LB o> TET,
TlE, TCL 7 7 A VEBTFATLTHEL X 9,
Tools—>Tel Scripts
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= | B | §

-
& Quartus IT 32-bit - G:/01_work/cst/fpga/jp/cyclonelV/manual /SOPC_T - SOPC_T

Fie Edit View Project Assignments Processing |Tools | Window Help &
DEE@ & & BB@E © o [ Run Simulation Tool B G O rR e G Y @8 A W O
Project Navigator @ 5 X | i=d . Launch Simulation Library Compiler [x]
Launch Design Space Explorer a :
p— BEaoaAR o Space Expl Ia<a) S L B@E oo
Cyclone IV E: EP4CES &3 TmeQuest Timing Analyzer =
>
sopeT Advisors »
[ e
&%  Chip Planner (Floorplan and Chip Editor) —
€& Design Partition Planner KERNEL
L T D Netlist Viewers » ok 0
.......... resetn
dy viersrchy | B Rl #  SignalTap II Logic Analyzer
datal_to_the_epes delk_from_the_epes [—
Tasks o8 x @ In-System Memary Content Editor sce.from_the_epcs |—
| — W] Logic Analyzer Interface Editor sdo_from_the_epcs [—
[o1]  In-System Sources and Probes Editor
Task A 2s_addr_from_the_sdram[11..0]
fies SignalProbe Pins... 2s_ba_from_the_sdram(1..0]
4 W Compile E @ Programmer zs_cas_n_from_the_sdram
> A ke_from_the_sd
na) @ ITAG Chain Debugger s_cke_from_the_sdram
- 2s_cs_n_from_the_sdram
l > W Asse BB Transcever Tookit 2s_dq_to_and_from_the_sdram[15.0]
> i #  External Memory Interface Toolkit =2s_dgm_frem_the_sdram(1..0]
b Time zs_ras_n_from_the_sdram
‘ v .
[ 1 *{,  MegaWizard Plug-In Manager | ] 3
X Type Message Nios I Software Build Tools for Edipse
g £3  SOPC Buider
- Qsys
Td Seripts...
| Customize...
Options...
all »
g License Setup...
'\ _System /\_Processing /\_Extra Info_/\_Info_/\_Vi Fia
2 [Message: 4 | [ ¥ [Location: - Locate

TCL 7 7 A NVAEBEIR LT Run] RH¥ %27V w7

==

-
€ TCL Scripts .

Libraries:

4 ‘3 Project -
(osh_new.ta ]
sopc_add_gip_file. td
a i q:/02_tools fembedded fpaa/quartusiif11. 1/quartus fcommon,td apps fgui
4 {3 dtw
dtw. tdl

Run

QOpen File

m

Preview:

# GLOBAL # -
set_global_assignment -name RESERVE_ALL_UMUSED_PINS "AS INPUT TRI-STATED™ (W
set_global_assignment -name ENABLE_INIT_DOME_QUTPUT OFF

#reset pin

set_location_assignment PIMN_M1 -to RESET

#dock pin

set_location_assignment PIMN_RS -to CLOCK =

| ok Help

e

THROL 70y 7O NEEN

[PIN.R9| ZEIY ¥ToHNET,
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& Quartus II 32-bit - G:/01_work/cst/fpga/ip/cyclonelV/manual /[SOPC_T - SOPC_T

P

-
Fle Edit View Project Assignments Processing Took Window Help &
DEH@P & % BB o o [oeeT EY s EEG T reohEE @8 L 0@
Project Navigator o8 x ‘ o] SOPC_T.bdf= B & Compilation Report ERES osh_new.td B

v O BREAECADL-O 111NN %00 N ™ M2 as

HSES i@ v~

&y cydone Iv E: EPACE15F17CE
El s0pC_T &g

m

PLL

b2 sld_hub:auto_hub
> "% KERNEL:inst o
| > ¥% PLLinstl - : u “RNEL
"= r {inckD {40 frequency: 50.000 MHz <0 clk_0
— Operstion Mads: Nermal L] . L reset n

| T,

datal_to_the_epcs

m

delk_from_the_epcs

| [Tasks @8 x| sce_from_the_epcs {—
. A— sdo_from_the_spcs | —
Flow: st Tydlona IV E :
Task A 25_addr_from_the_sdram(11..0] =t
25 _ba_from_the_sdram(1..0] +—2
zs_cas_n_from_the_sdram J
) 2s_cke_from_the_sdram {—2—
b W EDA Netiist Wri| = zs_cs_n_from_the_sdram 1—=
5 2s_dq_to_and_from_the_sdram[15 0] 1=y
&> Program Device (4] 2s_dqm_frem_the_sdram(1..0] et
S zs_ras_n_from_the_sdram —= ~
El v e = '
; Type Message B
@[ » &) Info (332114): Report Metastability: Found 2 synchronizer chains.
i) Info (332102): Design is not fully constrained for setup reguiremsnts
i) Info (332102): Design is not fully constrained for hold reguirements
> i) Info: Quartus II 32-bit TimeQuest Timing Analyzer was successful. 0 errors, 31 warmings
i) Info (293026): Skipped module PowezPlay Power Analyzer due to the assignment FLOW_ENABLE_POWER_ANALYZER a
i) Info (293000): Quartus II Full Compilation was successful. 0 errors, 110 warnings pu
Wl = 0 ] »
g \_Processing (274) /N Extra Infa_/\_Info (223) J\_Warning (37) /\_Critical Warning (&) /\_Er J\_Suppressed (15) /\_Fiag /
2 [Message: 0 of 835 4 | | ¥ | [Location: - Locate
519, 1 100% 00:03:10
L -
N S 11 = =003 o e
FPGA AN — R OEIEEXIZ X D 50MHZ DK FEIRSE A FPGA O R B2 LB D) £77,
JTAG 52 —_
J||-R7 1K TCK
OO0 3
D2v5|_RE s~ 0K THE = 25
D2vsL RS A n AMOK TDI g *
JTAG0
= P14
F3 Ea E1 __ El
RESET KEY —hE VREFBIND CLK1_ E1/ DIFFCLK_ON =
=DB1S G | (M2 M
5 VREFBIN1 cuka” w2 DIFFcL TR |HM2— 2o,
———L3 vreFB2ND CLK3~ M1/ DIFFCLKCIN M7
—nd K2 =
Davs = K2 vREFB2M1 cLke E18/ DIFFCLK 2P FEIR—532
% L2 vREFB3MT ClLis_ E16/ DIFFCLK_2N 18 —Fe
VREFB3NO CLKE_ M15/ DIFFCLK_3P
RST SRAM_AZ i & 16
RID A nn ST RY a0 BT Sia| VREFBAN CLKT_ Miér DIFFCLR 3N A — ey
e Ly ST D514 | yrernsnt CLK9 8oy DIFFCLK sp | BE B2
SRAM_AS |15 A3 A8
e Ce L13| VREFBSNO CUKADZ A8/ DIFFCLK 2N &
(Bg B8
— = E13 vRerFBaN1 CLK11_ B8/ DIFFCL
- - VREFBENO z
— L1 vRerBTN CLK13 RS/ DIFFCLK 7P CLESIM
£ 13| VREFETNT = - R
CONFIG DONE SThRT e VREFBGNO CLK15_ R8/ DIFFCLK gp [-BE— ——
— 3w REFBAN1
LEDS
LED EPACE15F256

CONF_DONE R18 W10K

0av3
sl s ),
1
1 vee ouT 4 RE, SB‘WI
¥—21NC GND jiL
SOMHZ =

TCL 77 ANEZRLZRN L, O NI THR UARIZARIZEEL T Z3V, EERE,
H)—ETCLAZ VT N 77 ANEFREITLEL L I,

134 C FPGA AR — RO B UNCBH D TCL 7 7 A VAL L 40T, fiiHIC FPGA R —
ROE L 2E0 L THENHKRET,

3.6 Yuv=zs vparr4r

Tzl hEar7 4 7T5H, Tulal hOETT A NVERFELEL X I,
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File Edit Wiew Project Assignments Processing Tools  Window  Help =

NSHE S + 2@ © o [sorcT -]

M@ [Project Navigator| W > KwiZ Cyclone IV E:EPACELISF17C8 i8R L. 27 VU
v 7 LT [Device] A=a—%T

'& Quartus II 32-bit - G:/01_work/cst/fpga/jp/cyclonelVv/manual /SOPC_T - SOPC_T . ‘ E‘Eﬂ‘ !
File Edit View Project Assignments Processing Tools Window Help &
DEEG S & 2@ o | JEY s RRG T r T WO NY 28 A0 ®

Project Navigator @8 % ‘ i SOPC_T.bdf @ ‘

Cl QWA{}':'DTFIET\\\DO\'\AQ‘& HS 1 B@ o o
By Cydone 1V E: EpaCe1ee1ac [

° .
> sorc 7dy | Y Device.

& Settings... Ctrl+Shift+E

PLL
I KERNEL
) —— v | jeleeK g inckd | /50,000 Mz £ ck_0

s - — - —
s o o \ i resstn

i Ay Hierarchy | B Fles | gladgel|cDoiiiiiIiiiiiiiiiiiiiiiiiiiinn i

I\ Er |7 - datal_to_the_epes delk_from_the_epes | —

Tasks x

sce_from_the_epes |—
sdo_from_the_epes —

--------------- ol zs_addr_from_the_sdram{11.0]
"""""""" o zs_ba_from_the_sdram[1..0]
2s_cas_n_from_the_sdram

zs_cke_from_the_sdram
2s_cs_n_from_the_sdram
--------------- . 2s_dq_to_and_from_the_sdram[15..0]
"""""""" o 2s_dom_from_the_sdram[1..0]
2s_ras_n_from_the_sdram

® Analysis & Synt

M Fitter (Place &F

W Assembler (Ger

W TimeQuest Timin ™
L

I 4 P Compie Design
>
>
>
>

< [

ix
-]
l@

Device and Pin Options| ZZ7 VU v 7

TR T

Type Message
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@ Device s 9 -1 - S |

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

Device family Show in 'Available devices' list
Eamily: |Cydaone IV E - Package: [Any - ]
Devices: | Al = Pincount:  [Any -
Speed grade: [Any v]
Target device
Mame filter:

(7 Auto device selected by the Fitter

- , , | Show advanced devices HardCopy compatible orly &
@ Specific device selected in 'Available devices' list - LiSeafiEtus !

1 Lz s [[Qeuice and Pin Options. ”

Available devices:

Hame Core Voltage LEs UserI/0s Memory Bits Embedded multiplier 9-bit elements *
EP4CELSE22CE 1.2V 15408 82 51609 112
EP4CE1SE22CT 1.2V 15408 82 516096 112
EP4CE1SE22CE 1.2V 15408 82 51609 112 |:|
EP4CE1SE22CEL 1.0V 15408 82 516096 112
EP4CE1SE22CSL 1.0V 15408 82 51609 112
EP4CE15E2217 1.2 15408 82 516096 112 [
EP4CE1SE2218L  1.0W 15403 32 510090 112
| EP4CE1SF17AT7 1.2V 15408 166 516096 112
EP4CE1SF17Cs 1.2V 15403 166 516095 112
EP4CE1SF17CT 1.2V 15408 166 516096 112
EP4CELSF17C8 | 1.2V 51609 -
1| n | r
Migration compatibility Companion device (&)
[ Migration Devices. .. ] HardCopy: -
| 0 migration devices selected Limit DSP & RAM to HardCopy device resources
H
I'H' Buy Soﬂwarei [ OK ] [ Cancel l [ Help l
i .

M [Configuration] Z &R, [Use configuration device| ZF = v 7. [EPCS64] %
TN
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@4 Device and Pin Options - SOPC_T

==

Category:

General
Configuration
Programming Files
Unused Pins
Dual-Purpose Pins
Capacitive Loading
Board Trace Model
10 Timing

Voltage

Pin Placement
Error Detection CRC
CvP Setlings

Spedify the device configuration scheme and the configuration device. Note: For HardCopy designs,
these settings apply to the FPGA prototype device.

Configuration scheme: [Acﬁve Serial (can use Configuration Device) - ]

Configuration mode: [Smndard - ]

Configuration device

Configuration device 1O voltage: [.l'-\utc - ]

I[EPC564 = ]]

Configuration Device Options ...

configuration device:

[ Farce VCEIO to be compatible with configuration I/ voltage

Generate compressed bitstreams
Artive serial dock source: -

[ Enable input tri-state on active configuration pins in user mode

Description:

Spedifies the configuration device that you want to use as the means of configuring the target
device.

Ok ” Cancel ” Help ]

b

WIXAMIO TDual-Purpose Pins] Z 38R,

S b —

EELID, H

LX9,

R—AL_X— : http://www.csun.co.jp

[DCLK] : [Use as regular 1/0]

Datal0]] : lUse as regular 1/0]
Datal[1]/ADSO] : [Use as regular 1/0]
[Flash_nCE/nCSO] : lUse as regular 1/0]
[nCEO] : lUse as regular 1/0] #ZH
Elo [0K) RE &7 Vw7 LCav7 gl b—ya v EmlatE
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@4 Device and Pin Options - SOPC_T

_—-_—-

]

=
Category:
General Dual-Purpose Pins
Configuration
Programming Files Specify how dual-purpose pins should be used after device configuration is complete. The default
Unused Pins settings for each pin depend on the current configuration scheme selected in the Configuration tab,
: which is: Active Serial
|DualHPurpose Pins |
Capacitive Loading Mote: For HardCopy, these settings apply to the FPGA prototype device.
Board Trace Model ]
i 1/0 Timing Dual-purpose pins:
Vclblge Name value
L Pin Placement -
Error Detection CRC /DCLK Use as regular 1/0
CvP Settings Data[i] Use as regular 1/0
Data[1]/ASDO Use as regular 1/0
Datal7..2] Use as regular 1/0
FLASH_nCE/nCS0 Use a5 regular 1/0
Other Active Parallel pins Use as regular I/0
\QCED Use as regular 1/0
Description:
||
I[ OK ] ’ Cancel ] ’ Help ]
= =

ar7 4 JHREL, THORZ 2L 7y baar /AL LEL L I,

, _
6 qus U szon /0L v lgalplosndl a0 o (R R T

P

Fle Edit View Project Assignments Processing Took Window Help &
DEE@ & % B@ o o [p @y revo ov voun e v aies
Project Mavigator @8 x ‘ o] SOPC_T.baf o |
ety BRAECADS-O119 NS00 AR easse B S =@ oo
/% Cydone IV E: EPACE15F17C8 R T =
> sopc_T SRR
PLL TR e
I : i .: KERNEL
« I v feetes gy KD | fequency: 50,000 Mz 0 clk_0
il e T o
R v - reset_n
— Fiw e
g | data0_to_the_epes delk_from_the_epes {—
[Tasks @8 x| sce_from_the_epcs {—
. — sdo_from_the_epcs {—
Flow: | Eomplation insti Cyclone V E :
Task - 2s_adar_from_the_sdram[11..0] e
B zs_ba_from_the_sdram(1.0] {—=
4 W Compie Design = 2zs_cas_n_from_the_sdram |—=
= W Analysis & Synt zs_cke_from_the_sdram {—=—
b W Fitter (Place &F [ gt et s =s_cs_n_from_the_sdram —2
b B Assembler (G : = zs_dq_to_and_from_the_sdram[15.0] 1+—=
Seemer \een 2s_dqm_frem_the_sdram(1..0] et
&> W TimeQuest Timii ~ zs_ras_n_from_the_sdram |—& ~
4 i ; ‘ i ] '
; Type Message
@
il ¥
%'\ _system /\ Processing J\_Extra Info J\_Info J\ Warning J\_Critical Warning /_Errar J\_Suppressed /\_Flag /
| 2 [Message: 4 | | ¥ | [Location: - Locate
33,3 0%  00:00:00
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FWa U R UBEIN Y £, &%, T X 2R A v —U0NHTEE LS, kK

W XA NVTEHETYT, 0K REE2 7 Vo7 LTCarv M ANETLE L,

(@ Quartus 11

Full Compilation was successful (110 warnings)

> )

U NA VLR —=NMZED, EDOIHWY Y —=REFDONDENESND £,
22%D LE LMEDbNEH A, (E7Z2REH1H Y £71)

Flow Status Successful - Thu Jan 19 23:54:17 2012
Quartus I 32-bit Version 11.1 Build 173 11/01/2011 51 Web Edition
Revision MName SOPC_T
Top-evel Entity Name SOPC_T
Family Cyclone IV E
Device EP4CE15F17C8
Timing Models Final
Total logic elements (3,386 / 15,408 ( 22 %))
Total combinational functions 2,917/ 15,408 (19 %)
Dedicated logic registers 2,037 /15,408 (13 %)
Total registers 2105
Total pins 40/ 166 ( 24 %)
Total virtual pins 0
Total memory bits 55,424 /516,096 ( 11 %6 )

Embedded Multiplier 9-bit elements 4/ 112 (4% )
Total PLLs 1/4(25%)

Kth., ETCOEUNELLEO B TOENDINE DD EMHERL TSN,
SOP.T.bdf #2727 Vw7 LTCHER LEL X 9,
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PLL
- | inclki ek e Vi cly-
Operatio el
Clk | Ratio| F DC
c 21| 0.00 [ 50.00
cl | 21 |-T5.00( 50.00
=t1 Cyclone IV E

ERvrnEoLsTconET, 0K T, ot F =7 LT EEN,
Z ZF TQuartus II T/H— RUZTBIENENETKDD £ L7,
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wNE V7 hy TR

BomIN— RV THBANRZHILE L, AE2LLNIOS IOV 7 Fy =7
FEPHALET, NIOSITIDE 11.1 TFav =7 hOIEENb a7 4 7 a3 )L,
A ra— RRETONENGENET, RTHEE L GOETHMA L ET O T, NIOS II ¥
PR THAL—RIZY 7 VYT B L ERMTELHEA D,

WA T A&k Niosll 7rt v
http://www.altera.co.jp/literature/lit-nio2.jsp

ENIOSII Y7 hy =T N KT v 7
http://www.altera.co.jp/literature/hb/nios2/m2sw nii5v2 j.pdf
4.1 B

N Ry TRFRICESE, £7. NIOSII BFE Oz L, &i%, NIOSIIIDE
DN BB LET, FPGA OIpH =i LTHaNn0 T <IcT2 Lol E
R

NIOS II IDE /& Eclipse IDE 7 L — AU — 27 |Z3-5% IDE B3R Y — /L CT9, =< A
DOEEREN G E4, JAVAPIFEOREERE L L TL<H->TnD LA,

NIOS II IDE #8E & FF A RIS LEL X D,

BGNU Bi% > —/L : Linux OS & %15 T\ D A& IZZHUT A S it ¢t 7e
W, ZAUTERED GCC a A T, U7, T2 77 kD makefile ¥ —/L %
BHET,

BMGDBIZHSE TRy /Y —)L i3 al—varbn— R 7 F Ny JHkE
EETe

B — U =78t L1 ¥ HAL (Hardware Abstraction Layer) Z#t& 3 5
B MicroChip/OS II & LWTCP/IP ®~7' v k2 /)L AKX v 7 ¥ R— |k

BMFlash # 7> v— | (Flash Programmer F1 Quartus II Programmer) %
HAR— kK

4.2 7uly MER
NIOS 1T IDEl1l.1 Z&~thH B
Welcome HHZ U 72>y =7 FE{ERk L TATEE L & 5,
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r - — — — — ; |
IE nios I C/C++ - Nios 11 IDE = [ [
- - . N W W W W a ey P .

Eile Edit Navigate Search Project Tools Run Window Help

EWeIoome@ &y =g
Welcome to the Altera Nios Il IDE

Workbench

-
eclipse

k4 PathEntry Marker Job g

File—>New—>Project

- _ __
I Nios I1 C/C++ - Nios 11 IDE .a = | B

Edit Navigate Search Project Tools Run Window Help

New Alt+Shift+N & Project... - - - [ [ Nios 11 C/C...
Open File....
P (@ Nios II €/C++ Application = B[ 5= outline 2 =0
fen Nios II System Library An outline is not available.
fen Nios II User-Makefile C/C++ Application
fe® Nios I C/C++ Library
&% Source Folder
¢ Source File
nT Header File
& Class
% Other...
Refrash F5
Convert Line Delimiters To » (®) Make Targets 2 =0

& =
Switch Workspace...

£ag IMport...
4 Export...

Exit

I
[Nios IT C/C++ Application] %3, Next] #7 VU v 7
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I'- Mew Project . e S @® "N P . s |

Select a wizard —

The Mios II IDE will create and manage the makefile to build this application project.
The Mios II IDE will also create and manage an associated system library project.

Wizards:

2 N\'os II C/C++ Application
= General

= Altera Mies 1T

&= C

= C++

E-E CVS

@ < Back l MNext > II Finish Cancel

%

Project name : hello_world
Location : 34f & G & taE, ZHEINRWEE, Nios IT A A M —/LSEIZT — 7 A~
—A%&ES<

SOPC Information File name : 3 —“ZF|(I/E-7- Y 7 b~ 27 o OGAi 2B E L T &,
oA 7 a NIXT 7 AN FDOEE Next) RF &7 w7

R New Project F R mTeETRT P L)

Nios Il CfC++ Application ’
Click Finish to create application with a default system library as G:¥01_work¥cst¥fpga¥ip¥cyclonelV¥manual¥software¥hello_world¥hello_world @

Name: | hello_world

Specify Location
Location] G:¥01_work¥cst¥fpga¥jp¥cyclonelv¥manual¥software¥hello_world ]

Select Target Hardware.

SOPC Builder System PTF File:[ G¥01_work¥cst¥fpga¥jp¥cyclonelV¥manual¥KERNEL. ptf ]

CPU: ’cpu

Select Project Template

- Description
Prints 'Hello fi

Hello World Small Details

Memory Test Hello World -
Memory Test Small [
Simple Socket Server
Simple Socket Server (RCG
Web Server

Web Server (RGMII) s e

@ ’ < Back ]l Next > l| [ Finish ] ’ Cancel ]

e

TNV EDEE WNext] 27V v 27 LT, B<HFL, FH7T vy =r FMEFRIET,
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r-Nemejer:t "aTe" .'.". » . . . E

Nios Il CfC++ Application

Choose (or create) a system library
A system library is a set of device drivers that provides access to the target hardware

@_

@ Create a new system library named:
hello_world_syslib
This new system library project will be located relative to the application project.

@) Select or create a system library

Available System Library Projects for: KERNEL

stem Library Project...

@ I < Back 1 Next = [ Finish l ’

Cancel

TERKSE TR DRRT

~
B Nios 11 C/C++ - hello_world.c - Nios IT IDE‘ -n m = W= |
File Edit Refactor Navigate Search Project Tools Run Window Help
£i~ | g~ -~ B-O0-Q- @S B er D £ (IR Nios 11 C/C...
IE Mios 11 C/C++ Projects 37 = 8| [¢ hello_world.c 2 = 0|/ E= outline 53 =0
2Bg 7 = BR e ¥
# "Hello World™ le.
L altera.components S0 e SHRAmDLE - & stdio.h
c .
b hello_world # This example prints 'Hello from Nios II' to the STDOUT streg - @ main
hello_world.c * the Nios II 'standard', 'full featured', 'fast', and 'low_cq
application.stf * designs. It runs with or without the MicroC/05-II RTOS and 1
* devi ; '
readme.txt device in your sy?ten’ E] na?dware. 7 , ,
. " * The memory footprint of this hosted application 1s ~69 kbytel
I Bbhello_world_sysllb [KERNEL] * using the standard reference design. I
* For a reduced footprint wversion of this template, and an exg|
* to reduce the memory footprint for a given application, see
* "small hello world" template. £
* B B i Make Targets 5% =B
*f A} =
=% hello_world
#include <stdio.h> -
== hello_world_syslib
int main()
{
printf("Hello from Nios II!\n"): i
retarn 0: i
¥ L&
o
4 n 3
[ problems 2 Conso\e| Propertie5| L ¥ =0
0 errors, 0 warnings, 0 infos
Description : Resource  Path Loca...
O* Jhello_world
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ACIZES/ A = S A
Nios IT A A > IZ/AID [Project Explorer] — lhello_world] #4727 U v 7 — [System
Library Properties] #7 VU v 7

I nios 11 C/C++ Projects 7. = 0O|[[g hello_world.c 12 = outline 53 ™. =g
2Bs 7 s fi R e~
# "Hello World"™ le.
=% altera.components S e SHAmDLE & stdio.h
. .
E"bmew y |pis example prints 'Hello from Nios II' to the STDOUT stres @ main
- ne Nios II 'standard', 'full featured', 'fast', and 'low_cx|
= Go Into ezigns. It runs with or without the MicroC/05-II RTOS and 1
evice in your system's hardware.
Open in New Window he memory footprint of this hosted application is ~69 kbyte
l=ing the standard reference design. '
Rebuild Index
Active Build Conﬂgurat\on y |or & reduced footprint version of this template, and an exg
Run As 5 lo reduce the memory footprint for a given application, see
un =
small hello world"™ template. =
Debug As » . - § Make Targets 5% =8
Build Project it & =
Clean Project -5 hello_world
d lude <stdio.h> <
E-1== hello_world_syslib
= Co
= nain () |
i Paste
Delete Hintf ("Hello from Nios II!'\n"}); |
Move...
turn 0;
Rename
2y Import... m D
A4y BExport...
= lems &3 Console| Properties| ¥ =0
« Refresh 0 wamings, 0 infos
=
Close Project ption Resource  Path Loca...
Team 3
Compare With 4
Restore from Local History...
[
Properties
e " -
u | System Library Properties |

TaRT ANBEHRLELE Y, (T 740 FDOFEETOK)
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- M
Properties for hello_world_syslib -—— E‘E‘g
P S

pe filter text] System Library - -
Info
Target Hardware

I Builders
C/C++ Build SOPC Builder System: |G:¥01_work¥cst¥fpga¥p¥cyclonelv¥manual¥KERMNEL. ptf Browse

- C/C++ Documentati

- C/C++ File Types

- C/C++ Include Path|  System Library Contents Linker Script

- C/C++ Indexer

- C/C++ Make Project

- C/C++ Project Path: RTOS Options

cpu: cpu

RTOS: (©) Custom linker script

Project References stdout: @ Use aute-generated linker script
- Refactoring History
System Library stderr:
stdin:

System clock timer:

Timestamp timer:

Max file descriptors: 32

] Program never exits [¥] Clean exit (flush buffers)

Support C++ [F1 Reduced device drivers

|| Lightweight device driver API [Z1Small C library

| Link with profiling library |~ MedelSim only, ne hardware support
|| Unimplemented instruction handler [~] Run time stack checking

Software Components...

Help ] ’ Restore Defaults I Apply

4 mn b

@ [ oK ] I Cancel ]

6

Nios IT A A > HEmEIZAMID TProject Explorer] — [hello_world_syslib] #4727V v 7 —
[System Library Properties] #7 U v 7

4.3 a L)
I ar RNV LELE D, TS IVIRPCIHEFIZEER 7 7 4 )L [systemh] %
AERESNET IO, HBYIO = A VTR Y £, ERSNIZT 7 A VLT ORI
YEolzy 7 b~ il LERENTZH DT, BB, Isystemh] ORNEIZY 7 b~/ n
E—HTDHRETT, Y7 h~vruldLbolcn, HEa L XA NAMLETT, FH LW

lsystem.h] HAEMKIIVET,

Thello_world] v =7 N4Z427 U v 7, [Build Project] Zff T, =22 /34 /Widhh
D ET,

(W Tz A vy gy hF—: Ctrl+b Z[FIRFHHT)
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IR Nios II C/C++ - system.h - Nios IT IDE‘ “ m -_ - L - Elﬁu
File Edit Refactor Navigate Search Project Tools Run Window Help
e~ B @~~~ F-0-Q%~  ®@F - ifE i (IR Nios 11 C/C...
I Nios II C/C++ Projects 52 = B[ [ system.h 32 = 8| 5= outline 2 =08
Fy | =R #define ALT STDOUT BASE 0x00001808 - ERs e 7
bca\tera.oomponents ﬁdef'fne ALT_STDOUI_DEV jtag_uart # _ SYSTEM_H_ p
i #define ALT STDOUT_PRESENT K|
E‘"bWNM y [pe RLT STDERR "/dev/Jjtag_uart™ # ALT_SYSTEM_NAM
-{» Bina ne LLT_ STDERR_TYFE "altera avalon_jtag_uart” # ALT_CPU_MNAME
g Incl Go Into ne RLT STDERR_BASE 0x00001808 # ALT_CPU_ARCHITE
o Debi ne ALT_STDERR_DEV jtag_uart ‘___# ALT DEVICE FAMI
Open in New Window ne ALT_STDERR_PRESENT - -
-[g) hell ne ALT_CPU_FREQ 100000000 H # ALT_STDIN
Rebuild Index ne ALT_IRQ BASE NULL # ALT_STDIN_TYPE
: - Active Build Configuration » me ALT LEGACY INTERRUPT API PRESENT # ALT_STDIN_BASE —
&5 hello_w  pun As b < [l 5
5§ Arch Debug As ¥ locezsor configuration Make Targets &3 =
Build Project i} D@ e
Clean Project == hello_world
=
= Copy ne NIOS2 CPU IMPLEMENTATION "fast® i hello_world_syslib
= ne NIOS2_BIG ENDIAN 0
[ /Fastz ne NI0OS2 INTERRUPT CONTROLLER ID 0
Delete
e ne NIOS2_ICACHE_SIZE 4096
R ne NIOS2 DCACHE SIZE O
ne NIOS2_ICACHE_LINE_SIZE 32
ne NIOS2 ICACHE LINE SIZE LOGZ 5 =2
gy Import... ] r
44 Export...
El Console 2 Propert\e5|Progre55| ] I:-'u‘ #EB~-ri-=0
o Refresh ello_world]
Close Project s
ild of configuration Debug for project hello world #*#%%%
Team 3 -

TREOREIE K E T, B<HD

e e —
@ Operation in progress...
— | ——

Building hello_world...

| Run in Background l ’

Cancel

Details >

AU ANET LD, LFOEEZSHE T,

Problems | &l Console 52 Properties| Progress|

MB-ri-=0

C-Build [hello_world]

*###% Build of configuration Debug for project hello world *&**

make —= all includes
Build completed in 19.773 seconds ]

=228 LB DEN F L
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.
B rios 11 CjC++ Projects B2

'L:‘E- altera.components

E'[DC' hello_world

EI hello_world.

|=| application,stF

readme, bk

=S hella_world_syslib [KERMEL]
readme. bxk

|=| swskem,stF

[ = AT W%} ]

B Mios 11 CJC++ Projects 83 =

=

LT

TEC- altera.components

EIIEC hiello_warld

- <> Binaries

g Includes

[Ep Debug

@ hiello_world. c

|_| application. stf

readme, kxk

=15 hello_world_syslib [KERMEL]
O Archives
g Includes
[Ep Debug
readme, bxk

| Z] system.stf

[ S ]

[system.h] 77 A VEHENRZREL X 9,
(hello_world_syslib/Debug/system_description/system.h)
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,Mios I1 CJC+4 Projects

IDC- altera.components
ElIEC- hello_world

+-<» Einaries
g Includes
E, Debiig

@ hello_warld.c
._, application, skF

=5 hello_warld_syslib [KERMEL]
C’ archives
g Includes
EllEp Cebug

[+ |.c| alt_svs_init.c
|_| generated.qdb
|_| generated.sh
,_, generated.x
,_@. generated_all.mk
| @ generated_app.mk
- [q) crt0.o - [alteranioszle]
- libhello_world_sysiib.a
----- |=| crto.d

=] swskem, st

JTAG ] & U CRIBLIZEBI L £ 9, (system. h 7 7 A L) HHRFE)

B #TEE 72\ AT JTAG_UART_BASE & JTAG_UART _IRQ T,

JTAG_UART_BASE : JTAG D_— R 7 K1 %

JTAG_UART_IRQ : E| 0 AHE =
izl 7 0 ZHERTT, BREMRPLETOT, 5EKTT, LS, SDRAM, EPCS %
WZHT FLARHVET . ZNO6DT RLAZLESTIP a7 DL A X 8 L £9,NI0S
DREIFIZZTRZDHTLE I, AINRY RWNIES, REFEND IP a7 4B - BETE
7. IHENA— RV T EV2— L BIERTEET,
/>

* jtag_uart configuration

*

*/
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#define JTAG_UART_NAME "/dev/jtag uart"

#define JTAG_UART_TYPE "altera_avalon_jtag uart"

#define JTAG_UART_BASE 0x00001808

#define JTAG_UART_SPAN 8

#define JTAG _UART IRQ 1

#define JTAG_UART_IRQ INTERRUPT CONTROLLER_ ID O

#define JTAG_UART_WRITE_DEPTH 64

#define JTAG_UART_READ DEPTH 64

#define JTAG_UART_WRITE_THRESHOLD 8

#define JTAG_UART_READ_ THRESHOLD 8

#define JTAG_UART_READ CHAR_STREAM ™

#define JTAG_UART_SHOWASCII 1

#define JTAG_UART_RELATIVEPATH 1

#define JTAG_UART READ LE O

#define JTAG_UART WRITE_LE O

#define JTAG_UART_ALTERA_SHOW_UNRELEASED_JTAG_UART_FEATURES 1

#define ALT_MODULE_CLASS_ jtag uart altera_avalon_jtag uart

4.4 FEfT

NIOS IT IDE TS HENLFEITTCEES, —DIFEENN— NV 7 TH I/ I a b
—vary, b DY 7YV T TIal— 3 TT,

1. "—=RUxT7TOA > IAfrxIal—vary (FRATHLTEET)

Zo%E, FER—RFE USB ¥ Uru—Rr—71E 0 N— U7 RETY, £,
USB ¥ U v m— R —7 WEBREAR— RO JTAG A v ¥ 7 = — A LEHEIZ L, WITAR— KD
wREZANET, BREZANTNOT 17T L% JTAG THR— FIZF Y rmn— FLETT,
LW rvre— NHEL TBRE a7y —F] #Z22RITZE0,
AR/ /=Sl

Nios II IDE 7»%H A ==— [Tools] — [Quartus II Programmer| %7 U v 7

¥Quartus 11 & S §iEME-727 7Y =2 B [SOPC_T. qpf) # B &, A ==— [Tools]
— [Programmer] %7 U v 7 LTHLE LTI,

TROL I IF@AHTE ET, EXRGLL, TAT 7400 T A B ABRKETT,
FHlO%EIE, E0EE TOK) R¥ U E2MLET,
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,

File G:f01_workfcstffpoa fipfoydoneIV fmanual fexample /SOPC_T_time_limited, sof
contains one or more time-imited megafunctions that support the OpenCore Plus feature
that will not work after the hardware evaluation time expires, Refer to the Messages
window for evaluation time details.

Ok] Z#L7-6, FTRIEEAFRINET,
RODOFT &R L The [Start] RZ &M

- — — T e —— — ™
@ Programmer - G:/01_work/cst/fpga/jp/cyclonelV/manual fexample/SOPC_T... @M

File Edit Wew Processing Tools Window Help =

[‘..E; Hardware Semp...] [USB-EIaster [USE—U]] Mode: I[JTAG ] v] Progress: D

Enable real-time ISP to allow background programming (for MAX IT and MAX V devices)

File Device Chedksum Usercode Proar:
l b Start Confid
= Stop SOPC_T_time_limited.sof  EP4CE15F17 00363404 FFFFFFFF

g Auto Detect
> Delete

2 add File. ..

B change File...

1| 1] b
mJSaVE File 0
|
foue o JAuERaf
Il [ $oomn — 3 ) = — |
E - - I S " - il [ !’5

Xon— Ko7 [USB-Blaster| MERINRWEGE. D [Hardware Setup] 27 U v 7,
TREDERIZEIN L T &0,
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S

| & Hardware Setup . S —

Hardware Settings | JTAG Settings |

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

Currently selected hardware:  [|No Hardware v]

Mo Hardware
USB-Blaster [USB-01

Available hardware items

Hardware SErver Port Add Hardware...
|JSE-Blaster Local LISE-0
Remove Hardware
| |
l Close

EIALMMET Lizb, TreEEAFErINET, [Cancel] #7 VU v 7 LW TL 7ZEW,

r@ OpenCore Plus Status S

Click Cancel to stop using OpenCare Plus IP.

Time remaining: unlimited

Cancel

BWNIOS II IDE 25 FRdD L O IWCHIELE L X 9,
[hello world] v v =7 F4IZAHEZ Y v 27, TRun As] — [Nios II Hardware] % 7

4
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I Nios T C/C++ - system.h - Nios TT IDE m ‘ -- m- w - e

File Edit Refactor Mavigate Search Project Tools Run Window Help I

o~ B ig-S8-E-G- $-0-Q- @ G- H-PF-ovora- & [ Nos T C/C )

IE Nios I1 C/C++ Projects 2 = B[ [ system.h 52 = O|[5= outline 52 =g
~e|aq§>V‘ ’ . BRW e~

__SYSTEM_H_ e
ALT?SYSTEM?NAND

1Dc altera components | * jtag_uart configuration

& Bina ALT_CPU_NAME
-2 Incld Go Into JTAG UART NAME "/dev/jtag_uart™
(= Deb JIAG_UART TYPE "altera avalon jtag_uart” ALT_DEVICE_FAMI f
[@ hell

JTAG_UART_SPAN &
JTAG_UART_IRQ 1
JTAG_UART_IR(_INTERRUPT_CONTROLLER ID 0

ALT_STDIN |

ALT_STDIN_TYPE

ALT_STDIN_BASE =
b

appli  Rebuild Index
Active Build Configuration 4

#

#

#
- ALT_CPU_ARCHITI
#

#

#

#

=
e
Open in New Window e JLAG UART BASE 0x00001808
e
=
e

-
s Mios IT Hardware (el |
Debug As () Nios II Instruction Set Simulator Make Targets &% g
o Build Project (B8 Nies 11 ModelSim fit v @ = |
= Indd egp Project S =5 hello_world
B auterbach Nios II Instruction imulator
& Deb e #-1=% hello_world_syslib |
£2| Copy S
he JTAG URRT READ LE 0
[} Pasit he JTAG UART WRITE LE 0
Delete ne JTAG URRT ALTERL SHOW UNRELEASED JTAG UART FEATURES 1 N
Move... he RLT MODULE CLASS jtag uart altera avalon jtag uart

Rename

Etem library configuration 52
1 »

Import...
Export...

Bl Console 53 Properties| Progress|
Refresh llo_world]
Close Project B
1d of configuration Debug for project hello _world #*#=*

Team 3

WO TFEITOHE, LTOEEAFRRINET, ROOHFHEKREZ 7 Y v
F-R‘m - W — - ﬂ

Create. manage. and run configurations @

)2 %X| B 3~

@ | Run | ’ Close

Name : Thello_ world] #3cA. [Run| R~%Z 2 &4

R—L~—  hitp://WWW.CSUN.CO.|D A—/b : info@csun.co.jp 100



http://www.csun.co.jp/

s

é — A
FARAOHR H{;ct K*i H 5.7 7 )ay— A, AR
BR77 ) mo—RbARICTS
(18 o - - - i ===
Create. manage. and run configurations

fi

CEX B3~

@

( .}
Name:l hello_weorld| '

Main . JIL, Target Cnnnectu)n‘ 3 Debugger‘ By Source‘ E Common

cpu
Additional nios2-download arguments:

Load DI File

Project:

Nios IT ELF Executable;

Debug/hello_world.elf Search
Target Hardware

SOPC Builder Systerm PTF File: G:¥01_work¥cst¥fpga¥jp¥cyclonelvV¥mar Browse...
CPRU:

L

—
Fl
£
5

J [

Close J

BAFoT 70 27T 556, TROL IR RSNES, GATLEWT 7Y 28R

IR com.altera.nj.launch.HWLaunch
- 2

- -

:.IEIQ

Choose an application to run

hello_world

hello_world Nios II HW configuration
hello_world Mios IT HW configuration (1)

I’:?\I

oK

Cancel

MEERRTIE, 2 —=AnDb FRROK IR A v =V RERINET,
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Hello from Nios IT!

2. V7 by xIal—v gy
= RUZTRMERL BEEPC TIITTEET,
Thello world)] Yu >y =7 4IZEZ Y v 27, [Run As] — [Nios II Instruction Set

Simulator] =7 U > 7
I Mios 11 C/C++ - system.h - Nios IT IDE ‘ l - p— .'- — - - o[ |

File Edit Refactor MNavigate Search Project Tools Run Window Help
HHEE S E @ B0 Q- P G B E oD o [ Nies e
IE Mios 11 C/C++ Projects 52 = O/ 1 system.h 2 = 0|/ 5= Outline 32 =0

e | 2 B e 7|
* jtag_uart configuration SYSTEM_H s

ALT_sysTEM_NAM. |
ALT_CPU_NAME

#

#

#
ne JTAG_UART NAME "/dev/jtag uart" # ALT_CPU_ARCHITE
ne JTAG_UARRT_TYPE "altera avalon jtag_uart"” - # ALT_DEVICE_FAMI

#*

#

4

I

Go Into

ne JTAG_UART_BASE 0x00001808
ne JTAG UBRT SPAN 8 ALT_STDIN
ALT_STDIN_TYPE

i Rebuild Index ne JITAG URRT_IRQ 1
rea. Active Build Configuration ) ine JTAG UART_IRQ INTERRUFT_CONTROLLER_ID O hLT_STDIN_BF\SF -

: <
S el ] 5 s 1 Hravore

Open in New Window

4

Make Targets 52 =0

=0 % € Debug As [§ &8 Nios II Instruction Set Simulator
=
el Build Project {8 Nios 11 ModelSim Hheo P
=-(2 Incl Clean Project =125 hello_world
Bz Del i Lauterbach Nios IT Instruction Set Simulator -6 hello_world_syslib
B | & Copy ne JTAE UART READ LE 0
& | i} Paste ne JTAG UART WRITE LE O
- Delete ne JTAG UART_ALTERA SHOW UNRELEASED JTAG UART FEATURES 1 |-
Mave. ne ALT _MODULE CLASS_jtag uart altera_avalon_jtag_uart
Rename
fstem library configuration &2
g IMpOTt... 3
3 Export...
e B0 IE Console 33 Droperties|Progress| @ E|lfBE~i-=0
«» Refresh ello_world]
E Close Project -
e @u ild of configuration Debug for project hello world ****
2 Team v

N=RUZTF oA rzIal—rarbFILLIICar Y —MIRRINET,
N=RUZTICET2BEA R T RVED, HEV YT Ry =T T Ialb—varEk
BEID L2 TT,
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AF7 2 ) e o—RbA#gIcT S

r- NIOSIIC,I’C++—SYSteI'I:.h—NIOSHl'DE ‘ l -- .2-- 3 ‘ Elélg
Eile Edit Refactor Mavigate Search Project Tools Run Window Help

M HEIB @B G B 0% BF G D H D = BN
IE Mios 11 C/C++ Projects 32 = B[ [n system.h 52 = O|[B= outline 2 =0

% | B 4 T| #define ALT_STDOUT_BASE 0x00001808 - AR e~
#define ALT_STDOUT_DEV jtag_uart
#define ALT_STDOUT_PRESENT

1% altera.components

__SYSTEM_H_ <

<
=i EebReiogd #define ALT STDERR "/dev/jtag marc” ALT_SYSTEM_NAN
: < Binaries #define ALT STDERR TYPE "altera avalon jtag uart" ALT_CPU_NAME
-4 Includes #define ALT STDERR BASE 0x00001808 ALT_CPU_ARCHITE

G Debug f#define ALT_STDERR DEV jtag_uart
#define ALT STDERR PRESENT

hello_worid.c #define ALT CPU_FREQ 100000000

application.stf #define ALT_IRQ BASE NULL

ALT_STDIN
ALT_STDIN_TYPE

#*

#

#

- #
- #f ALT_DEVICE_FAMI

#

#

#

i

-2 readme.txt #define ALT LEGACY INTERRUPT API PRESENT ALT_STDIN_BASE ~ ||
|
E-25 hello_world_syslib [KERNEL] ; J L D
& o Archives * processor configuration MakeTargEts = =
- libhello_world_syslib.a " He o
e | = i
2 Includes / =5 hello_world
El-g=. Debug

< ;
#define NIOS2_CPU_IMPLEMENTATION "fast" = hello_world_syslib

& obj #define NIOS2 BIG_ENDIAN O

= system_description #define NIOS2_ INTERRUPT CONTROLLER_ID 0
(- [R] system.h i
[8 alt_sys_init.c #define NIOS2_ ICACHE SIZE 4096 i

#define NIOS2 DCACHE SIZE 0
#define NIOSZilmcﬂEiLIﬂEisIZE 32
generated.sh #define NIOS2 ICACHE LINE SIZE LOGZ 5 -

generated.gdb

generated.x ] 1 ] 3
e generated_all.mk Problems | £l Console &3 Properties| Progrem‘ X g ‘ E"R | B-rj-=0
- generated_app.mk hello_world Nios II ISS configuration [Nies II Instruction Set Simulator] Nios II Instruction Set Simulator (12/01/23 21:50)
]” crt0.o - [alteranios2le] Warning : SCPC Builder system component sysid is not supported by the simulator. -
]ﬁ-_‘ libhello_world_syslib.a Simulation mayv be incorrect if your software attempts to access it
- & makefile
readme.txt
-2 system.stf . ; -
a* Building workspace: {15%) e g
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BHE Su/SI0F U u—F
SEEE
M7 LV7T 7% Niosll 77 v o TualI~va—WFHA K]

http://[www.altera.co.jp/literature/ug/ug nios2 flash programmer j.pdf

5.1 #f=

KENS AL NNANTET 0l T 0% DX 512 CyclonelV R—KDar 7 4 F o L—
varFy7 (EPCS) IZ¥ v ru— NI 20&ilLET,

CyclonelV iR — RIiZ 64MBit D27 f X2 L — g v F v 7 (EPCS) BHV F9., =D
F o FIFExERHRE NIOS Il 71 7T A& rFT 2720 TT, —mEaatl LETH, o
EPCS (27 m 7/ hwXyrma— RKL2XT L)L Flash 12X 7o — R LARWTT )2 BlH
12737 LJL Flash #M< LT 87 L)L Flash ® 32 B2 D AN—R %7227 %9, PCB 5%
RRICH AN—RAEHTEXET, /T L/ Flash OAE— R LY BWEEbhd AL %
WTIH, FEiE 72L& 23T L)L Flash (ICfkfF L CHERE AR H D WIEY &> B
T —AlEFArARLET, AL — K ECEEBIIHE D 20T, FO=—XNd 554,
WIHEIC Flash 28 ET 2356 OAIZ13/37 LV Flash % TF,)

Ta T LE Y= R

Niosll 75 v a2 - 7O S5 vDOEME

Host Computer Flash Target Board
Content
- - Flash
L - "~ Altera FPGA _ Content
Download Cable I A . )

(e.g. USBE Blaster)
Targgl Flash
Design e Memory
Device

5.2 arvZ 4 v—varvyZyrANFyru—F

TurTnk EPCS IZH U yr— Ry 50l ar7 47 b—ar Ty ey a—
RAEETT,

EPUSBF U a— R —TVERER— RO JTAG A > 7 7 =— A LT L, RITR
— FOBEFEE ANET, ffk. NIOS 1T IDE#3b EIFEL x5,

A ==2— [Tools] — [Quartus II Programmer...| %27 U v 7

XEMED L 912 TQuartus 11| A ==2— [Tools] — [Programmer| #7 U 27 LT%
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FARAORE

BREttR R T 7 /v o—

{EATikE WHEREA R ATHE 2

RAT7/m

T—RBAHBICT S

[ﬂ E‘@—a—o

"B NiosIIC/Ci+ -systemh NiosIIIDE T Mk 0 WEEwEE T = -

A -

File Edit Refacter Navigate Search Project Run  Window Help

&

@15 altera.components
t =4 hello_world

-y Binaries

(= Includes

= Debug

-[£ hello_werld.c

--|Z application.stf

readme.bxt

S5 hello_world_syslib [KERMEL]
B & Archives

-H, libhello_world_syslib.a
(2 Includes

-z Debug

(= obj

(7= system_description
[R system.h
alt_sys_init.c

generated.gdb
generated.sh
generated.x

| @& generated_all.mk
| & generated_app.mk

crt.0 - [alteranios2le]

-, libhello_world_syslib.a

e

-G~ @y

B~ i~ oo

o WA= r )

5= Outline 53 =g

* jtag_uart configuration

=/

fdefine
#define
fidefine
fdefine
#define
fdefine
fdefine
#define
fdefine
#define
fidefine
fdefine
f#define
fdefine
fdefine
#define
fdefine

¥

JTAG_UART_NAME
JTAG_UART_TYPE
JTAG_UART_BASE
JTAG_UART_SFAN 8
JTAG_UARI_IRQ 1

"/dev/jtag uart"
"altera avalon jtag mart"”
0=x00001808

JTAG_UART_IRQ_INTERRUPT_CONTROLLER_ID O
JTAG UART WRITE DEPTH 64
JTAG_URRT_READ DEPTH 64
JTAG_UART_WRITE_THRESHOLD &
JTAG_UART_READ THRESHOLD 8
JTAG_UART_READ CHAR_STREAM ""

JTAG_UZRT_SHOWASCIT 1

JTAG_UART RELATIVEPATH 1

JTAG_UART_READ LE 0
JTAG UART WRITE LE 0O

JTAG UART_ALTERA SHOW UNRELEASED JTAG UART FEATURES 1
ALT MODULE_CLASS_jtag_uart altera_avalon_ jtag_uart

* system library configuration R

<

mn

Rl e ¥
_SYSTEM_H_  »
ALT_SYSTEM_NAM |
ALT_CPU_NAME
ALT_CPU_ARCHITE
ALT_DEVICE_FAMI
ALT_STDIN
ALT_STDIN_TYPE
ALT_STDIN_BASE =

v
Make Targets 7 =4
ool
=% hello_world
125 hello_world_syslib

#
#
#
#
i
#
#
4
I

4

Problems | B Console &3

Properties ‘ Prog ress|

@& tB~-5~-=0

C-Build [hello_world]

**** Build of configuration Debug for project hello_world ***=

Ry 77w 7T EINTHA7a—2712 TAdd Files...] R¥ Z#HT
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-
W Quartus IT 32-bit Pr;grammTar - [Elai‘r.ﬂ.gﬂ- a " T wewwww - . =[5 g

Fle Edit View Processing Tools Window Help &

G:.,, Hardware Setup...| No Hardware Mode: [JTAG N ] Progress: I ]

Enable real-time ISP to allow background programming {for MAX II and MAX V devices)

File Device Checksum Usercode Program Verify Blank- Examing
Wi Start Configure Check

mli Stop

# Auto Detect
> Delete
B& Change File. ..
= save File
fhup
,ﬂn Down I

Type Message

@

f
al|L* s
E\. system f\_Processing %\ Extra Info /\_Info /\_Warning /% _Critical Warning /\_Error /% Suppressed /% Flag /
7
flMessage: t 3 Location: A Locate
| |
— = o

sof 7 7 A JL & iE~

R—L~—  hitp://WWW.CSUN.CO.|D A—/b : info@csun.co.jp 106



http://www.csun.co.jp/

s

FAEAORE H&ﬁ’%*i B 5“3’_‘ 7 / ]j ‘_\/“‘—

B ARERTATRE?

BRTF 7/ no—RbARICTS

. incremental_db
. KERMEL_sim

] SDPC_T_ﬁrne_Iirnited.sofl

r B
&> Select Programming File — S|
Look in: [ | G:\01_work\est\fpaatipicydenelVimanual '] O S O L E]
"& My Computer . -gsys_edit

. .sopc_builder
R dwtech L db
. greybox_tmp

File name: |SDPC_T_time_Iimited.sof

| [__gpen

I

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

* ] [ Cancel

)

e

Programmer BEICRE L £, FiEHEO X 912 No Hardware] 2Z"ERrSh o560, £
FT.—FRy=x=7 (USB¥vUrr—Rr—7/0) ZRELEL LI,

Hardware Setup)] #7 U v 7
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- - 1
@ Quartus I 32-bit Programmer - [Chainl.odﬂ‘ . .“ - E@g
File Edit View Processng Tools Window Help &
E; Hardware Setup.. " No Hardware I Mode: [JTAG b ] Progress: I ]
Enable real-time ISP to allow background programming {for MAX II and MAX V devices)
File Device Checksum Usercode Program Verify Blank- Examing
W start Configure Check
b stop G:/01_work/cst/fogafip/c... | EP4CE1SF17 00362C70 FFFFFFFF "] "] "l
# Auto Detect
& Add Filke...
B change File...
< | T * [
= save File o~ II

(£ Add Device...

fhup

”nDown
; Type Message
) 4.) Info (210040): SRAM Cbject File G:/01 work/cst/fpga/jp/cyclonelV/manual/SOPC T time limited
n ¢| T | 3
E\. system (1) f\_Processing J\_Extra Info /\_Info f\_Warning /%_Critical Warning /% Error /% Suppressed /\ Flag /
2 |Message: Oof1 t 3 Location: A Locate
[USB-Blaster] % 3R
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" Hardware Setup S — S

Hardware Settings | JTAG Settings |

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

Currently selected hardware: ’
Available hardware items

LsB-Blaster [USB-0]

Hardware SErver Port Add Hardware...

|JSE-Blaster Local LISE-0

Remove Hardware

Close

[

[Start] R > 25 RAEIC/2 0 £9, [Start) RA 2 LA T n— REhBOET,
HE JTAG E— RTH¥ U rr— R NGE Ty 7 TCEET, Vky FHDWITERTIKO
%, Tar T LR role, BET ANy IO, b —EX T m— RLETT,

U U—ZDH, FPGA IZ ACS E— RFTH# 7o r—FRFLTL &, JTAG & 5% ACS
A VBT 2 —AELIAL, LD, LTEREZDNTHLIEmL TS ZIV, ERE
ANTEFEEwETHE, N—RTZTOA U EZ 72— ANETB—NDRDY £, THEL
7ZE,
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~
W Quartus IT 32-bit Pr;gramm'er - [ﬁ'la;ﬂ.;ﬂ* a& " eSS = =R g

Fle Edit View Processing Tools Window Help &

G:.,, Hardware Setup...| USB-Blaster [USE-0] Mode: lJTAG hd | Progress: I ]

Enable real-time ISP to allow background programming {for MAX II and MAX V devices)

File Device Checksum Usercode Program Verify Blank- Examing
Start Configure Check

b stop G:/01_workjcst/fpgafip/c... EP4CE1SF17 00362070 FFFFFFFF

|

b Auto Detect
> Delete

(2 Add File. ..

B& Change File. ..

= save File

(£ Add Device... =
raEEREHEaE" ] |
i o ADTERA
TDI B a! I
1 Dovin bl b H
; Type Message I
) \l') Info (210040): SREM Cbject File G:,n"Ol_work_,n"cst,n"fpga_,n"jp,n"cycloneIV,-"rr.anual,n"SOPC_I‘_tirr.e_lirr.itecI
n ¢| T | 3
E\. system (1) f\_Processing J\_Extra Info /\_Info f\_Warning /%_Critical Warning /% Error /% Suppressed /\ Flag /
&
2 |Message: Oof1 t 3 Location: A Locate
=

FHIABNFET L, PitEENAERRINET, [Cancel] #7 U v 7 LT IZEL,
*Quartus I A EXROGA, TroEmE A HEE A,

r@ OpenCore Plus Status S

Click Cancel to stop using OpenCare Plus IP.

Time remaining: unlimited
| |
BNV, FRCEmE AN T
@. Quartus II 32-bit Pr;gramm'er - [E'la;u.aﬂ_ & wewTwwsww - . E@g‘

File Edit View Processing Tools Window Hep 57

a:a Hardware Setup...| USB-Blaster [USB-0] Mode: [JTAG - ] Progress: 100% (Euqcessﬁ.-

Enable real-time ISP to allow background programming (for MAX II and MAX V devices)
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5.3 FmrIaFyru—FR

s 7a T A EPCSIZHF T ya—RLELLE Y, (TR IMET Lch, B
FAIAZRFZ S EPCS 24 ¥ v — RLEETT,)

A ==— [Tools] — [Flash Programmer...] =7 U v 7

i " A =T LB - - =
IE nios I1 C/C++ - system.h - Nios II IDE ‘ = Q

File Edit Refactor Navigate Search Project

Run  Window Help

O Q- ®F (5~ Sivilvts v~ o [ o]
= 0|[5= outline 52 =8
z BB e~

- ‘ B ¥ Flash Programmer...
Quartus II Programmer...
IE nios 11 C/C++ Pr & =

jtag uart configuration

[

. =% altera.components __ SYSTEM_H_ =
E| b hello_world ALT_SYSTEM_NAN_|
inaries = !

Bi ALT_CPU_NAME
@ Includes #define JTAG_UART_NAME "/dev/jtag_uart" ALT_CPU_ARCHITI
B Dehug #define JTAG UART_TYPE "altera avalon_ jtag_uart"”

#define JTAG_UART_BASE 0x00001808

[ hello_world.c #define JTAG_UART_SPAN &

#

#

#

#

# ALT_DEVICE_FAMI
# ALT_STDIN

#

#

- = application.stf #define JTAG UART IRQ 1 ALT_STDIN_TYPE
[ readme.txt #define JTAG_URRT_IRQ INTERRUPT CONTROLLER_ID O ALT_STDIN_BASE =
62 hello_world_syslib [KERNEL] #define JTAG UART WRITE DEPTH 64 | v
archi #define JTAG UART READ DEPTH 64 ST = =
& 0 renives #define JTAG UART_WRITE_THRESHOLD 8 ® Make Targets i
-5, libhello_world_syslib.a #define JTAG UART_READ THRESHOLD 8 o
(2 Tncludes #define JTAG_UARRT_READ CHAR STRERM "™ 2= hello_world
5 = Debug #define JTAG UART_SHOWASCII 1 [ - _
obt #define JTAG UBRT RELATIVEPATH 1 (-1 hello_world_syslib
ol - URRT |
2 & ob] #define JTAG URRT_RERD LE 0
E-(z= system_description #dafine JTAR MMART WRTTF TF 0

Flash Programmer ¥ A 7 027 « Ry ARERINET, 77 v vazfdoCrarss
LTDEE, XAT7ur Ry 7 ZAFETHO LI ICRRSNET, BBFOT7 T v a -
AT 4K ab—ra URNMFET DA, RNV OO XS IR R SNET,

.! Flash Programmer,

Program project to flash memory on target board

-+
r o . -
. El || Configure launch settings From this dialog:
| tvpe Filker bext |

@ Flash Programmer

j‘ - Press the 'Mew' button to creake a configuration of the selected type.

|=] - Press the 'Duplicate’ button %cu:upy the selected configuration,
# - Press the 'Delete’ butkon to remove the selected configuration,

:'ﬁb - Press the 'Filter' button to configure filkering options.

- Edit or wiew an existing configuration by selecting it.

Close
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:Flash Programmer E|

Program project to flash memory on target board
Program flash with hello_world_0, NiosIl_cyclonell_2c35_standard.sof and coeffs.bin (using script C: /example/software/hello_world_0/Debug/hello_world_D_programmer.sh).

+

X T

= || Mame: |he\|0_w0r|d_0 programmer \
‘ type filter text ‘

ML Target Conmection
= € Flash Programmer m 2

@ hello_world_0 programmer Target Board:
Program software project into flash memory

Project:

|he|\ofwor\d70 |[ Browse.,., ]

Target Hardware

Additional nios2-flash-programmer arguments: | --instance=0 | [Load DI File

Program FPGA configuration data into hardware-image region of flash memaory
FPSA Configuration (SOF): ‘ CexampletMiosll_cyclonell_2c35_standard.sof |[ Browse...

Hardware Image: {Custom v Memory: |e><tj\ash - | Oiffset: | 0x0100 |

MProgram & file into flash memory

File: ‘ C:\exampletsoftwarethello_world_Dhycoeffs bin | [ Browse, .,

Memory: ‘extj\ash V‘ Offset: ‘UXO

Validate Mios 11 system 1D before software download

3] I Program Flash 1 [ Close I

FHLOSE . INew BRAZ &ML THEITIRO L 5 ITEE

Memory : [EPCS] (Z& &

Program FPGA Configuration data into hardware-image region of flash memory:7
E ¥4

Program a file into Flash memory : = v 7

EW5E T#., [Programm Flash| 27 U v 7 LThb7 a7 L4y a— Raethd £,
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:Flash Programmer X

Program project to flash memory on target board
Program flash with hello_world_0, NiosIl_cyclonell_2c35_standard.sof and coeffs.bin (using script C: /example/software/hello_world_0/Debug/hello_world_D_programmer.sh).

X B

| Name:| hello_warld_0 prograrrmer| |
‘ type filter text ‘

ML Target Conmection
= € Flash Programmer m d

@ hello_world_0 programmer Target Board:
Program software project into flash memory‘

Project:

|he|\ofwor\d70 |[ Browse.,., ]

Target Hardware

Additional nios2-flash-programmer arguments: | --instance=0 | [Load DI File

I Program FPGA configuration data into hardware-image region of flash memaor I
FPSA Configuration (SOF): ‘ CexampletMiosll_cyclonell_2c35_standard.sof |[ Browse...

Hardware Image: Custom v Memaory: [ext_flash ) Offset: | 0x0100 |

I Program 4 file into flash memor I
File: ‘ C:\exampletsoftwarethello_world_Dhycoeffs bin |[ Browse, .,
Memory: ‘extj\ash v ‘ Offset: ‘ Ox0 ‘

Validate Mios 11 system 1D before software download

@ [ IPrUgram Flash m Close I
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EAE SursS5I SN —

6.1 7nrI I T DBRELE

Bhwa—Fy 722407 nrT I 7ORIE, Bona— FeE O LHE
THLHET TR, 2 P=TI2 L > THORBRERAF L TY, REMRPFAOHAEKIZ, C FFED
A4t : BWKernighan & DMRitchit (K&R & HFEEN D) EFE" 0/ 7 I 7 S5EC"
OFNZHE, Linux H—R DA —F ¢ v ZAZA L~b BB LUET, —OHEET. C =35
HEN b o RER > —VFICHEHAINE T, AL LOa2—FXET" s 7 I 7 5iE
C'rofEET 20T LEd, ThlS, ZofkklE~A/7rarte—7 ARM B
LMD AIAZ T ot vy Y DT 7 —L 7 =T ORRAFBICEH SN ET,
6.2 —NDT7 F—<v b
1. FFF
EEe, if, for., while. switch case, do while Z&ZEIE. FHFNFHXLETT, EHEOZT
A ZHDHWIE IDE 2T 21260 b6d, FFFIEAN—2ATIIR, “Tab” F—%
fEbnEd, — KU, FRTFORSIT8 LFTT,
il

int main(void)
{
int 1;
for (i = 0; 1< 100; i++) {
printf(“Hello world!¥r¥n”);
¥

return 0;

}

2. AN—AKOEALT

ANR—=ZAROEEAITIZ T 0 7 7 2O GE@mO L FE LTEDILETR, HEVEL (2
fELLE) DAR—=RLZZEAITEFA LW N LN TT, HEOKRNOa— I VERES
D%, ZEATE —OBIMLETT, WENTOa Y v 785 b AT BN L7508 v
TV, 77 ANDEEZBEATZEBML T ZEN,

T— RIZAR=ZZBMLTCBNET 0 77 5200003 <570 TT.C EFDF —
T — ROH b AR—R & BMNETT, f:

if (a <100 && a > 50)

at+,;

3. 7L—2X
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HED T L — A IO “ATH L %I H Y £, if, while, switch, do D7 L — &%
F—TU—RDITEu Ty 73 ORKIZH D F9,

KBEDT L—AFF—U— FTERIILET,

6.3 BRLRX—IVTN—)

1. 774

SOV —AT AN T7ANEN T ANEERET, 77 ANMDF— 71X
ZOEWREMT D ODARNTTH_ETT, #:
FAT32 7’1 2L D KT A 3—: fat32.c Z4RNIIAHT HALE T, a.c. newfiel.c, my.c,
wang.c HEDOBEWARFAD 7 7 A VA ES T RNITRLNWTT, 77 A4 VAITHER T, T4
—TIAVEMBEDE TR —I T LEL LD, AX—R ascii UANOLFEZRET 72 H
NENTT,

VY—RAEEDED, c 774NV EICh 77AMRBYET, h 77 A NVOHIZ~A Y
BER., XA TER, T — VB T o= S VEBEESE TEET
e 77 AMEIR—INVER, WET a2 AT WEARKREEAET, BEEMLES 2D, h 7
TANDERIN—RER T br—/L &2 BNl £

2. A7 FIFEK

~A v, FIRERITIE TSR (EET) KOT =T 4 el abETR—I
JILET, vA 7 L EHOM%Z” Tab” THEEL., FMFEEO~ A 7 n EFRIT—FHICFR
SNTA 7= 77 A (DICANLILET,

~A 7 aIEWEHET DR —I v 7IC L, HEMHRELSS, HET~Y A 7 0D ERY
AENZAHT BIvET,

B~ A 70 3ZBATTHHEIL, TELHETaA MHBEIMLTIEIN,

|QT
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3. WAZLEAT

Fxix CERBEOX—TU— R'typedef" CT — X XA THHAGTERLET, 7—FFXATD
EFRIIMEER, HERROEEERE B ET,

ANSI CIZBRICEEN DT — X XA 7 (B : unsigned char, unsigned short int, double
%), OBERDOZENEELLRVTT,

MEER, AR DERITRCT: (JEEXT) ., %A [T) 202052880 LET,

4. BKES L FEK

SVO &AM L CRABA PRSI bET, T ¥ —F 1 o THEISN., T BTk
T v H—=F4 OB EDLETR—IZICLET,

B 7 a b F A4 TRBEBAREBIZ LD T, RTOERBL A TRONT A= LA4T
EEHET, (void M THLEMKTE FHA)

7 7 A VOWNEBEIZ T v R XA FHIC [static] ¥—V— F&BEMMETT, ko7 n
N A T HREERE, NTA—ZOFEED 3 A N EE,

|QT

2L OERBIIFATHRERZRTSLETT, OB, -1: =7— W) KIHCERSINET, -1
~-999 FIHAFX VA A CTEHFEDT T —a— K, ZOTT—a— KNI~ 7 1adHdTEEK
TEHTXET,
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if (dat > LTC2600_DACH)
return ERROR_LTC2600_ CHAN OVERFLOW;

return 0;

}

nYy ZREREND RS & fiHR HOBEEN -FRNTT, WATERAOR Yy 7 A
TEEA AT E — BT A ME T, BEBLAROE®RABAT-SE. BEEEHEMLIZS Y
ESr IS

—fRIZ, VAT LTAT TV EMOH L THEREZFEBLET, (BETASOKRETERTS
DI TiX720)

5. B wiit

ERITNLF, BFROT =TG4 0 THFR—=I I LET, ZFn—WERITIH HFE
FEEMAEFRTRE . TOVHEER R LN TT,

—fRIC T — I VRS REFEIHICH D £ T, EEWITOE T T Ok, #lzIE, ia
%,

7 — VBB RHRIZ D NG R I WTT, BROBMEICE D o b, HEROR
TAA L TT,

TaYzl v —N"VEHIFA s a—FR7 740 (h 7740) IZF75—U—FR
fextern] CEZLE T,

77 ANVICHTR Y v — SOV EBIIERENC S — U — R Tstatic)] 215 F 9,

BH 2l D BT UL EE T, §RIZR AL & D WX ECEITRECHI L 21T > TH B W
TT, MEEROYIHICIT 99 kDR EMH L Z BB LET, 1 :

UART T uart0 = {
.Jbaudrate = 9600,
.Anitialize = uartO_init

5

BLHIORTEIZ, ~ 7 m EFR 2T 2 02 i T4, WA 24 5 BN b BT,
(EFF &gV T 0ictE Y )

BeFIDOWIT 2 BT HEE, sizeof ¥ — U — R&MWE T EHET TRICE FE W01
ZLTEEN,

A P ZNIEEDO—D>TTOT, MDA bHHHLMLE T, CPU JHLT A A& EHE~
Y BT T WD D WVIEEI D IARNOES L UCTHE D RE, bz i3 2720, Z2%5mi
IZ Tvolatile] ZBAILEL X 9,

6. A
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BRT 7/ vnv—RbABcT S

AL MIRES TEIWT 2N TT R, 2T A PSR BETEHY £HA, T
T LugPRTLEEDO I A FEBIMLEL x5, BEBARERNDa A MIINER
@J&) l./jzj‘o

TR T RT 7 ANDER, BT 7 ANVORPAHDO A M HBMLETALNTT,

BAECRIRHT, SO A FhBEMLET,
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*/

6.4 ey FEH
1. 7av=s b 74 H—
SO u vl NTEIZ, BEEICED YR T 7 ANDT AN F—EGITONET,
T FIVE—=DARNIE A=A ASCII SO LT H DN TL 72 &0,
1]

doc @I K¥F = A |

config I T A4 T T HNT— (NTA—FFE, VU ITEDHRET 71 /V)
driver N— RO T RTAN=T 4 Z— (Fv 7, CPUJELRT A —5%)
font 74> F K7 AN

Gui GUI [ K7 A /3 —

main E7'1 7T A

include ~y & 7 7 A )L

obj I RANEDE =K N T 7 AL

2. HERESE

FERE IO v ¥y 7 | BERBRTITONE T, N TE 6. FrEkiE % 2
CHUZLANWTLEEN, Y AT A V=2 ZBHENEINAR N2 0B E WIS H
H LN I,

Bz 1X, driver WD Y —RIN— KU T HEHET 7 A TEETR, TSSO Y —2R
XEHEAN— R =T U Y — RO T ER 2 WDE T TF,

3. 77 ANER

VAT 7 ANE—BER LD, 77 ANVORINZT 7 A VOFEE], N—Ta ) BE
FEERBMLEL XS,

BEELES%, EEBREZGEHLET, 72V MNETHEHD WITERO U U —ZK,
BTVl FTHNE— Ty A NVEGHIRY ERICHRE, H2D VIR (1L
NG, Ny ), Y —AEEIX SVN HORA OB N— g EEY — L CEET
LDEBEDLET,

XA N 7Ty TREREENRETS T EI W,

6.5 7 KA R

1. a—Fx=7r 4%

RILOBRWa—RZ7 4 223 H Y £9, #: Vim, Emacs, Souce-Insight, Edit-Plus,
EmEditor. F 5

2. PCHlo =z A F Kk ONIDE

GCC (GNU Compiler Collection)|ZFEHF IZR N2 234 F L7210 9, FAIZETOS T
PR—=FLET, < SAD CPU TOIZ/ A2y "4 78HY £7, fHlxiX, SDCC,
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arm-elf-gce %, MS-Windows T Mingw32 #4iiiit 2 . IDE % Dev-cpp. Code::Blocks, Eclipse
IDE for C/C++% E#1®H L £,

3. ZEHDY Y —A KN URL

E484, : (The C Programming Language))

BRIAN W KERMNIGHAN
DENMIS M.RITCHIE

http://www.gnu.org GNU Operating System

http://www.sf.net Source Forge

http://www.kernel.net The Linux Kernel Archives
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BLE EZFIFAZE

ZZFETNios I BIR(ON—Fv=7, Y7 hovxT ZFyrma—F-Fih TarsJn
N—WVEFALE Lz, ThhbEFAZHFALTHEEL LD,
AKY =2 T VDEGDY =2 (N—FvxT7, V7 hyxTWhbEEns) (3L URL
MHA T — RTEET, (TNTEOUIMERTE 2L, HRIIA— FHmREO 7172
K720 £7,)
http://www.dragonwake.com/download/FPGA/EP4CE15/Example.zip
XA a— Rk, fifl L C Readme.txt 7 7 A LA SO 9 2 ffio> T E S0,
7.1 LED
ZOEPTLIAZFATA— RO T E2EDL T 7 vANEHI LET,
7.1.1 %
AEIFT—FBON— Ry T7CBlT I ERA LET, fE TR, RENRT T
DEBERET,
Nios II BHFEDOAE 2 W T, ¥ A 2 )71 T Nios IT BAFEAY SCM & {EI TV E 9,
Nios IT IDE 23842 API O 2 ¥ £, ZOHEOFSIE, £3. SCM BHFS#EER
BN OBIEREZ LMY £9, &K, NiosII @ API Tix7e< . B4 TH% L £ 9. Nios
IIPARARE A CEET,
SCM B¥#ERE X LED iR 2 L<RATWD ERBWETR, Zhiudinn— =7 O AM
R0 ET, ZoORBRIZI Y | Nios IT B 2 7T Nios DEN AL EL X 9,
7.1.2 N"—FRy =7 B3

1. PIOEY=2—/v% IP 22 7280

[N—= Ry T7B¥) &V EIZER LT Quartus 7r Y =7 R & &, KERNEL % %
77 Y v 7 LT SOPC Builder # B ¢ FE L & 9,
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-
Q Quartus II 32-bit - G:/01_work/cst/fpga/ip/cyclonelv/manual/example/SOPC_T - SOPC_T

i

Fle  Edit

DEEH@ S 2@ v«

View Project Assignments

Processing  Tools

Window

Hep B

[sopcT

HY s EESG T r W sHEE &8 L e

Frojectiavgater @8 x|

Entity

BRHATADS-O01 713 N%00 ™

SOPC_T.bdf* o |

& cydone Iv E: EPACE15F17C8
> | s0pC_T &g

inclkd

*TKERNEL

Liek_o
resst_n

delk_from_the_epes -
sce_from_the_epes.

L data0_to_the_epes

sdo_from_the_epes

Cyclone IV E

zs_addr_from_the_sdram[11..0]
zs_ba_from_the_sdram[1..0]

zs_cas_n_from_the_sdram
zs_cke_from_the_sdram
zs_cs_n_from_the_sdram
zs_dq_to_and_from_the_sdram[15..0]
zs_dgm_from_the_sdram({1..0]

« [ G

B Herareny EEre)

[Tasks o8 x|

Fow: [Compiation, =

Task.

kv 4 P Compie Design

o b W Analysis & Synthes

o > W Fitter (Place &Rou

kv > W Assembler (Generg

kv b W TimeQuest Timing
> W EDA Netlist Writer
Ui program Device (Open

< i ] v 1

zs_ras_n_from_the_sdram
zs_we_n_from_the_sdram

g b e g

. r

; Type Message

P i) Info (209016): Configuring device index 1

y Info (209017): Device 1 contains JTAG ID code 0x020F20DD

y Info (208007): Configuration succeeded -- 1 device(s) configured

i) Info (209011): Successfully performed operation(s)

i) Info (202061): Ended Programmer operation at Tue Jan 24 22:46:00 2012

r (208059): Can't comm cate with device. Device will stop £ reaches its -
gl < m »
5'\_system (22) /\_Processing /\_Extra Info_/\_Info_/\_Warning J'_Critical Warning /\_Errar_J\_Suppressed /\_Flag /
é Message: 0 of 22 4| [ ¥ [Location: - Locate
416, -4 0% 00:00:00

SOPC Builder 23 #)#%, /Al [Peripherals] — [MicroController Peripherals] — PIO|

RTNT Y T
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-
4 Altera SOPC Builder - KERNEL.sopc* (G:¥01_work¥cst¥fpga¥jp¥cyclonelv¥manual¥example¥KERNEL.sopc) E@g
File Edit Module System View Tools Nios Il Help
System Contents | System Generation|
Component Library Target ErriEsings
& b 4 Device Family;| Cyclone VE  ~ | Name Source MHz
~Legacy Components ~ clk_0 External 100.0 Remove
[#-Memories and Memory Contro
t-Microcontroller Peripherals
—I-Peripherals
E}--Debug and Performance
. ® Avalon-STData F| Use Conn.. Mame Description Clock Base End
" @ Awalon-ST Data F E cpu Nios Il Processor [clk] -
i o Avalon-ST Test P instruction_master Avalon Memory Mapped Master clk_0 B
Avalon-ST Test P| = data_master Avalon Memory Mapped Master [chk] IRg 0
Performance Cou ftag_debug_module Avalon Memory Mapped Slave [clk] 0x00001000 (0x0000
-~ @ System ID Periphe E sdram SDRAM Controller [clk] £
| [#-Display B =1 Avalon Memory Mapped Slave clk_0 0x01000000 (0x017F
[=+Microcontroller Peripheral = epcs EPCS Serial Flazh Controller [clk]
Interval Timer epcs_control_port Avalon Memory Mapped Slave clk_0 @ 0x00000000  |0x0000| |
| HPIO (Parallel 1O} | B sysid System D Peripheral [ch]
-~ @ Vectored Interrup ™ control_slave Avalon Memory Mapped Slave clk_0 0x00001€00 [0x0000 _
(r m b = —_ . - P p— .
4 T | b
| X Remove @ Edit... = — v X Address Map... ] [ Gﬁ? Fitters. .. ] Fitter: Default
4 Warning: cpu: Custom Instruction components can be edited through the Component Editor.
/4, Warning: cpu: Disabling the assign CPUID control register value manually will no longer auto-assigns unigue control register value. This option will always be turned on with defau
Wl ¢ [ m b
| 4 Prev [ Next | ] [ Generate
|

TROXEIITHREL T IEI N,
Width : 4 Z52A (4 8 LED Z{£5)
Direction : Output # = v 7
BEMNSTE [, [Finish] 227V v 7
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T, )
PIO (Parallel I/O
® oo ’

Megotors” alttera_awvalon_pio

4
[~ Block Diagram | [~ Basic Settings | -
[T show signals Width (1-32 bits); (e |
) Direction: ) Bidi
pID_U () Bidir
) Input
ke " =
ock ) InQut
eset "
set Output
il |
on Output Port Reset Value: |Muuuuuuuuuuuuuuuu
Erlernal connection conduit
[~ Output Register LAl
altera_awvalon_pio =

|:| Enable individual bit setting/clearing

|' Edge capture register |

Synchronously capture

Edge Type: RISING |
L]

Enable bit-clearing for edge capture register {
H
~ Interrupt |
Generate [RQ |
IRQ Type: LEVEL + I
|
.I Lewvel: Interrupt CPU when any unmasked VO pin is logic true I

Edge: Interrupt CPU when any unmasked bit in the edge-capture
register is legic true. Available when synchronous capture is enabled

cancel |{_Finish_|

4 8% [PIO_LED] IZ{EE
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4 Altera SOPC Builder - KERNEL.sopc* (G:¥01_work¥cst¥fpga¥jp¥cyclonelv¥manual¥example¥KERNEL.sopc)

File Edit Module System View Tools MNios |l Help
System Contents | System Generatinn‘
Component Library Target ErriEsings
& b 4 Device Family;| Cyclone VE  ~ | Name Source MHz
~Legacy Components ~ clk_0 External 100.0 Remove
[#-Memories and Memory Contro
t-Microcontroller Peripherals
—I-Peripherals
E}--Debug and Performance
..... @ Avalon-ST Data F F Use  Conn.. MName Description Clock Base End
o ~ . s L ey s o gy e e
- :“:"“ z: ?at?; B sdram SDRAM Controller [ck]
..... ® R
M @ A:;g: ST T:l NE i =1 Avalon Memory Mapped Slave clk_0 0x01000000 [0x017F
s Perf A c = epcs EPCS Serial Flazh Controller [ck] ||
@
i Ser tDrmTI;IIC:‘e _Dhu - epcs_control_port Avalon Memory Mapped Slave clk_0 i 0x00000000  |0x0000
..... ®
EHDisol ystem eriphe E sysid System ID Peripheral [clk]
i I_SD ay . contro|_slave Avalon Memory Mapped Slave clk_0 0x00001800 |0=0000|_
[=+Microcontroller Peripheral O jtag_uart TAG UART [ck] 2
il ° al IO awalgn jtag slave Avalon Memory Mapped Slave clk_0 0x00001808 |0x0000
. Ml lopl] - ) PIO (Parallel IO} "
""" ® Vectored Intarrup =1 Avalon Memory Mapped Slave clk_0 0x00000800 |[0x0000 -
| . [T b O o | s
| Edit... [ 4k Add... ] [ 4 Remove ] [ (A Edt.. ] v | x Address Map... | [ 7 Fiters... ] Fitter: Defautt

I /% Warning: cpu: Custom Instruction components can be edited through the Component Editor.
/% Warning: cpu: Dizabling the assign CPUID contrel register value manually will no lenger auto-assigns unigue control register value. This option will always be turned on with defau

| < | 1 +
] Cm) Cose) [ e ) (Comah ] [omems
— — —— = = =
EUSNEN - ) - - N2z - A
ANRD & ST FLAZABICHEID B TIZLEL & 9,
o - - — B
11 Altera SOPC Builder - KERNEL.sopc* (G:¥01_work¥cst¥fpga¥jp¥cyclonelv¥manual¥example*KERNEL sopc el
pc pga¥jp=cyc P! P!
File Edit Module [System| View Tools Mios Il Help
System Contents| Assign Base Addresses
Component Libra Assign Interrupt Numbers Clock Settings.
Insert Avalon-ST Adapters r 1
Cy ily; Cyclone VE = | Name Source MHz
~Legacy Components ~ clk_0 External 100.0 Remove
[#--Memories and Memory Contro
[#-Microcontroller Peripherals
| ripherals
[=+Debug and Performance
I . ® Avalon-ST Data F| | Use Conn.. Name Description Clock Base
_ . Y ey LR Wy e T N e
Avalon-ST Data F B sdram SDRAM Controller [ch] o
I . iva:nn_g ISSIE = I 81 Awvalon Memory Mapped Slave clk_0 0x01000000 |0x017F
...... ® - =
h P"’i"” ez B epcs EPCS Serial Flash Controller [chl i
Ser tDrmTDn:e _Dh” r epcs_control_port Avalon Memory Mapped Slave clk_0 & 0x00000000  |0x0000
=]
&} Dispi ystem eriphe B sysid System ID Peripheral [clk]
I_SD ay . control_slave Avalon Memory Mapped Slave clk_0 0x00001800 [0x0000)
[=HMicrocontroller Peripheral O jtag_uart TAG UART ek 3
""" ° al T' . avalon_itag_slave Avalon Memory Mapped Slave clk_0 UacOUONIE 0] 00700
) e il PI (Paralel D) K
Wectored Intsrrup =1 Avalon Memory Mapped Slave clk_0 0x00000800 ([0x0000 ~
[ [T G =
< T ] r
|
Edit... [ 4k Add... ] [ 4 Remove ] [ EA Edt.. ] v x Address Map... ] [ Y Fiters... ] Fitter: Defautt

| EE2N Warning: cpu: Custom Instruction components can be edited through the Component Editor.

/% Warning: cpu: Dizabling the assign CPUID control register value manually will ne longer auto-assigns unigue control register value. This option will always be turned on with defau

|| KN 1

. ) o)

4 Prev

[ nex b |

I Generate ]I

[ E—

V7 hwrua#ER  EXO [Generatel] mRZ %7 ) v 7 UIEFEIEAHE T, [Save)

RECHBWURFELTBAERLEL X9,

d
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-

-
Save changes? ﬁ

Save changes to KERNEL.sopc?

Save [Don't SaveH Cancel ]

B <FFo T TREDAERSE THEA K E§, TExit) A% %27 Y v 7 LTISOPC Builer)
ZPACET,

-
4 Altera SOPC Builder - KERNEL.sopc (G:¥01_work¥cst¥fpga¥jp¥cyclonelV¥manual¥example¥KERNEL.sopc) E@g

File Edit Module System View Tools Nios |l Help

System Contents |} System Generation

Options

System module logic will be created in Verileg.

|:| i ion. Create project =i files. Run Simulator

Nios | Tools

[ Nios Il Software Build Tools for Eclipse

#2012.01.24 23:52:03 (*) Generating Quartus symbol for top level: KERNEL
#2012.01.24 23:52:03 (*) Generating Symbol G:/01_workicst/fpgalip/cyclonel ERMNEL bsf

#2012.01.24 23:52:03 {*) Creating command-line system-generation script: G./01_work/cst/fpgaljp/cych
#2012.01.24 23:52:03 (*) Running setup for HOL simulator: modelsim

#2012.01.24 23:52:03 [*) Completed generation for system: KERNEL.

#2012.01.24 23:52:03 (*) THE FOLLOWING SYSTEM ITEMS HAVE BEEN GENERATED:

ERNEL_generation_script

SOPC Builder database : G01_work/cst/fpgaljp/cyclonel ERMNEL.ptf
System HOL Model : G./01_work/cst/fpaalip/cyclonel ERNEL.v
System Generation Script : G:J/01_work/cst/fpgaljp/cyclonel ERNEL_generation_script
#2012.01.24 23:52:03 (*) SUCCESS: S¥STEM GENERATION COMPLETED. ‘E
@ Info: System generation was successful. I -
4 L ] +

‘4, Warning: cpu: Custom Instruction compenents can be edited through the Component Editor.
‘4, Warning: cpu: Disabling the assign CPUID control register value manually wil no longer auto-assigns unigue control register value. This option will always be turned on with defau

4 | i L

|| [[ Exit i [ Help ] [ 4 Prev ] Next B

% o KERNEL % bdf (& 5 Bk
bdf =7 ¢+ #® KERNEL %47 Y v 7, [Update Symbol or Block| % &R
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- — "
@ Quartus 11 32-bit - G:/01_work/cst/fpga/ip,/cyclonelv/manual/example/SOPC_T - SOPC_T e = E@g
File Edit View Project Assignments Processing Tools Window Help &
DEHG S $ BB o o [soreg HY sERS T PN O EE 28 L 0@
Project Navigator @8 x | e SOPC_T.bdf B |
Entty BFReaOGACS-O 119 NNYO00 N AR ass & sbE o~
iy Cydlone IV E: EP4CE15F 1708 ol ol ol ol I ol ol ol ol I ol ol ol ol CoLonLiiiini i =
- = SDPC_T&TEI B K
ol ol o CUPn_Az ol
PLL ESEEEEES s
: - FRERNEL o L‘
o - : ]
F ck_D
‘= , = resetn LT )
7 : Copy 3
o e : | datad_to_the_epes
N Fw B pae L
Tasks Q8 x ¥ Delete D2
FIN_C1
Fow: — — 5
4
MegaWizard Plug-In Manager f
FIN_ATS
Edit Selected Symbol T
2 Open Design File [encis L
Update Symbol or Block...
FIN_B16
EDA Netist riter | [ 11000 01III I e Ak | Hortzontal (PB4
SR S S P
rogram Device (Open N FlpVertical
Rotate by Degrees LN N

ZTOFEE TOK| AE %27V w7
rﬁ Update Symbol or Block ﬁj

Update

@ Selected symbol(s) or block(s)

71 All pecurrences of selected symbol(s) or block(s)
i1 All symbals or blocks in the file

l[ Ok ][ Cancel H Help

FLE Y [PIO_LED] BRI ETN, O nThil7zey 94, PIO_LED
EroBEMEGHOETFHTHELELL I,
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_._ clk_0 B
———{reset_n L
— cut_port_from_the_PIO_LED{3..0 LTeL —— DOl
. —|data0_to_the_epcs delk_from_the_epc PIN_D2
: sce_frum_the_epca PIN_CA1
sdo_from_the epeog — Bt [ 2 A[TL.O0 .o

zs_addr_from_the_sdram[11..0

zg ba_from_the_sdram[1..0

zg cas_n_from_the_sdram
Zzs_cke_from_the_sdran
zs_cs_n_from_the_sdram

zg dg_to_and_from_the_sdram[15..0]
zs_dgm_from_the_sdram([1..0 PIN_B16
zs_ras_n_from_the_sdram PIN_B14
zz_we_n_from_the_sdram :

PN_A1S |-
PN_B4 |-
FIN_C15 |-

HEH#OET. TPIO_LED] /1 04hi% TLED[3..0]) (ZfEIEL TS 72 &0y,
KARTOEAZ U w7 LTHE [Properties] Z#EIN LARIZEIETE £9,

datal_to_the epcs dclk_from_the_epcs 1
sce_from_the_epcs
sdo_from_the_epce ;

zz_addr_from_the_sdram[11..0]
zs_ba_from_the sdram[1..0]
ze_cas_n_from_the_sdram ;
zz_cke_from_the_sdram ;

z& cs_n_from_the_sdram 1 PIN_B4
zs_dg_to_and_from_the_sdram[15..0] PIN_C15
zz_dgm_from_the_sdram[1..0] 1
z&_ras_n_from_the_sdram 1
z& we_n_from_the_sdram 1 PIN_B15
PIN_B14

Al 2B 1EH
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—-— reset_n

datal_to_the epcs dclk_from_the_epcs
sce_from_the _epcs
sdo_from_the_epcs

ze_ addr_from_the_sdram[11..0]

z& ba_from_the_sdram[1..0]
ze_cas_n_frem_the_sdram 1
Zg_cke_from_the_sdram ;
zg_cs_n_from_the_sdram {

zs dg_to_and_from_the_sdram[15..0]
zs_dgm_from_the_sdram[1..0]
zs_ras_n_frem_the_sdram 1
zs_we_n_from_the_sdram 1

A==— ITools| — [Tcl Scripts] #7 VU v 7

r -
Q, Quartus II 32-bit - G:/01_wark/cst/fpga/jp/cyclonalV/manual/example/SOPC_T - SOPC_T - - - - — @M
Fie Edt View Project Assignments Processing [Tools | Window Help &
DSEHGT & % BE o o~ |sn Run Smulatien Tool B e T sl e BB L e
Project Navigator eax| [ 2, Launch Simulation Library Compiler osh_new.td [] ‘
ar Launch Design Space Explorer 261 = 9
Entity M;a. £0=s * g | — =2
&y cydone v E: EPACELSF17CE i 59 {f) TimeQuest Timing Analyzer p LaN_SCK e
. ® sopc 1 162 EC b LaN_cs
e = 163 Advisors 3
164 #
165 se &  Chip Planner (Floorplan and Chip Editor) o VGA_G
1ee 9 Design Partition Planner p vea B
167 e b vea_R
168 =d Netiist Viewers v | vea Hs
169 EL b vGa_vs
170 #  SignalTap 11 Logic Analyzer -
- 171 #L @@  In-System Memory Content Editor
4 ol L i;g :: [ Logic Analyzer Interface Editor z Egg:;g
& Hierarchy Fiogsl| 174 s [0 In-System Sources and Probes Editor o Lco_scL
“| 175 e . ; b Lcp st
— vax|| 1no © SignalProbe Pins... .
Programmer
Flon: [Complation_+ T B
178 se @ ITAG Chain Debugger kb LED[O]
470 ST Transceiver Tookit P LEDL
180 EC o LED[2]
11 2d &  External Memory Interface Toolkit b 1EDIH) |
182 -
fees s ¥, MegalWizard Plug-In Manager L
184 se Nios I Software Build Tools for Eclipse b KEY OK
182 29 #31  SOPC Buider [p ¥E¥_UE
£Ques g 186 = = KEY_DOWN
EDA Netiist Writer | | 187 se saOsys o KEY_LEFT
4> program Device (Open| | 188 Sfl\ Tdl Seripts.. o KEY_RIGHT
189
130 #9 Customize. .. -
4 nr L3 —TTE—
L | <1 Ji Optians... '
i” Type Message License Setup... A "

[Project] — losh_new.td] Z#®EIR L T2 5 [Run) H&¥ &5
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@ TCL Scripts E=5)

Libraries:

4 'a Project i Run

a i q:/02_tools fembedded fpaa/quartusiif11. 1/quartus fcommon,td apps fgui

4 {3 diw R

_
QOpen File

sopc_add_gip_file. td

m

dtw. tcl
Preview:

# GLOBAL # i

set_global_assignment -name RESERVE_ALL_UMUSED_PINS "AS INPUT TRI-STATED™ (W

set_global_assignment -name ENABLE_INIT_DOME_QUTPUT OFF B

#reset pin

set_location_assignment PIMN_M1 -to RESET

#dock pin

set_location_assignment PIMN_RS -to CLOCK =
1 [ oK ] [ Close ] [ Help
M

WITHREL T a4 L LEL X 9,

@ Quartus II 32-bit - G:/01_work/cst/fpga/ip/cyclonelV/manual/example/SOPC_T - SOPC_T - — E=RE= ]

File Edit View Project Assignments Processing Tools Window Help =7

DEH@s b @ o | [wes @y r@ws o wo vz @8 L w0

TREOD = S A JVSE T B R £,

3 il') Info (332114): Report Metastability: Found 2 synchronizer chains.

j) Info (332102): Design is not fully constrained for setup requirements

il') Info (332102): Design is not fully constrained for hold regquirements
o y Info: Quartus II 32-bit TimeQuest Timing Analyzer was successful. 0 errors, 31 warnings

j) Info (293026): Skipped module PowerPlay Power RAnalyzer due to the assignment FLOW ENABLE POWER ANRLYZER
ly Info (293000): Quartus II Full Compilation was successful. 0 errors, 211 warnings l

UY=L PIO ZiBMATE IR EED F¥ A, (—D PIO £V 2a— MDD L U Y — 203

720N)
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Flow Status

Quartus II 32-bit Version

Revision Name

Topevel Entity Name

Family

Device

Timing Models

4 Total logic elements

Total combinational functions
Dedicated logic registers

Total reqgisters

Total pins

Total virtual pins

Total memory bits

Embedded Multiplier 9-bit elements

Total PLLs

7.1.3 Y7 v Uy TH%

Successful - Wed Jan 25 00:34:02 2012
11,1 Build 173 11/01/2011 5] Web Edition
SOPC_T

SOPC_T

Cyclone IV E

EPACE15F17CE

Eirizl

3,392 / 15,408 (22 %)

¥ r

2,043/ 15,408 ( 13 %)
2110

48 /166 ( 29 %)

0

55,424 [ 516,096 ( 11 %)
4/112(4%)
1/4(25%)

NIOS II IDE111 Z#&EB L E L X 5, EENE, Y7 h~27uePhZbVETOT, £7, 7
NYxs haEar AL LTLEEN, (Va3 v h¥—: Ctrl+b)
B o T, av A NETHR, MThEbo72h, systemh 77 A VONEEHR L E

LZx9,

ZOHIOT 7 ANEHRT, TRRARBZEMENE L, 2t PIO_LED £¥=2—/%
EBIML7ZZ LKV LVWHNETYT, Ziunyn PIO_LED BASE 21{# 5 METY . Ziux
PIO_LED D& TL I AZDRX—AT RLATY, TlE, ZOT FLAZ{#->TH> LED

aryhba—ZLELL I,
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#define
#define
#define
#define
fdefine
fdefine
#define
#define
#define
#define
#define
fdefine
fdefine
#define
#define
#define
#define
#define

ED configuration

FI0 LED WNAME "/dev/FIC LED"

PFIO LED TYPE "altera avalon pio"”

PIC LED BASE 0x00000800

PIC LED SPAN 16

PICO LED DO TEST BENCH WIRTNG O

FICO LED DRIVEN S5IM VALUE O

FIO LED HAS TRI O

FICO LED HAS OUT 1

PI0O LED HAS TH O

PITC LED CAFTURE 0O

PIC LED DATA WIDTH 4

PICO LED RESET VALUE 0O

FICO LED EDGE TYFE "HOHNE"™

PICO LED IRQ TYPE "NONE™

FICO LED BIT CLEARING EDGE REGISTER O
PI0 LED BIT MODIFYING OUTPUT REGISTER O
PFIC LED FREQ 100000000

ALT MODULE CLASS PIO LED altera avalon pio

Wix7a 77 NEERR L TITE £,
1. ~y X7 7 AN T 4V —1ERK
£ Thello world] — [Includes] #4727 U v 27 —> [New] — [Source

707

Folder] #
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r- Nios II C/C++ - hello_world.c - Nios II_IHE‘ " —

File Edit Refactor MNavigate Search Project Tools Run  Window Help
e @ g - -G -0~ @ L
K- Nios IT C/C++ Projects &3 = 8 @ hello_world.c 2

4 | [—] é-":' = £*
* "Hello World"™ example.

®-1== altera.components

Lot
E”D' hello_world #* This example prints 'Hello £
---0 Binaries # the Nieos II 'standard', 'ful
® _ Hood omo T+ wavmeo rrith o H't
4 i Project... o
@n Nios II C/C++ Application L

@+ Nios II System Library
- @} Nios II User-Makefile C/C++ Application
..... = altera.components,T @ Nios II C/C++ Library

----- (£ altera.components/ | IE—=—"—

----- = altera.components,T ¢ Source File

----- 2 altera. ts/1
= altera.components/ i

(& Class
----- (= altera.components/I
&= G:/02_ tcn:rls,.-’embedd % Other...

m k= I

Header File
----- (= altera.components,T

: M - re e Ve -
Project namethello_ World Folder name : inc Z A#L, [Finish) "% %27V v 7
- New Source Folder n v &= =)
Source folder —
( To avoid overlapping, the existing project source folder entry will be replaced. a |
Project ﬂame:l hello_world | l Browse... ]
i
Folder name: l Browse... ]
: [7] Update exclusion filters in other source foldars to solve nesting. '
| |
|
|
| |
|
| |
i |
N @ Il Finish I ’ Cancel
t
= =,

2. ~v F7 7 A NAERK
2D Thello world] — lIncludes] — linc) #4727 VU v 7 —> [New] — [Header File]
A
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= -_— r'“___
h Mios IT C/C++ - hello_waorld.c - Nios II IDE

Flle Edlt I e Bl=s eim=dem [l Y Mmook Trmle M s LAl im A maan [N
o ..
-
e Go Into @+ Nios II C/C++ Application
I nios 11

@¢ Nios II System Library

Open in Mew Window g
@+ Nios II User-Makefile C/C++ Application

TEC’ alte  active Build Configuration ¥ @ Nios II C/C++ Library
: £
2= hell  create Make Target... &% Source Folder
'"o Build Make Target... [¢] Source File
= |
= b _ | [§ Header File
'"L = Copy =
i - 1 i} Paste @ Class
..... i Delete % Other...
..... ( Move... FOor & reduced IUEEETIE T weroionl or oo
_____ { foez to reduce the memory footprint for a
"small hello world" template.
| t g2y Import
..... i
|1 Bxport
..... (| . Refresh nclode <stdio.h>
L5
..... L Team ’ t min t }
..... L
i 3
e Compare With printf ("Hellc from MNios II!h\n"):
- Restore from Local History...
turn 0;
-0 properties re
-2 g
E-{z Debug ‘ 4 | 1

Header File (Z [spoc.h] ZFZA, [Finish] R"&¥ %227V v

B New Header File - — & wm—" & m— )
Create a new header ﬁle.| h
Source Folder: hello_waorld/inc Browse... l

Header File: |s&.h '

@ I Finish l ’ Cancel
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— =0 e
Mios II C/C++ - spoc.h - Nios IT IDE

E=nnc g

Eile Edit Refactor Mavigate Search Project Tools Run Window Help
Mr-Ha B @ a8 - G- -0~  ®F B - FH oo & (BNostcc.] ”
IE Mios 11 C/C++ Projects 32 = 0O|[[¢ hello_world.c | [B system.h (m spoc.h &2 = O|[B= outline 2 =0
@|E & 7| #ifnder spoc m_ 2 BR 07
1% altera.components #define SPOC_H_ e ff SPOC_H_
1% hello_world gendif /*SPOC H #/
< Binaries
-2 Includes
9,3 inc f
[A spoc.h
s hello_world.elf - [alteranios:
& oby
Make Targets &2 =8
‘ it o
L makefile 125 hello_world
Le subdir.mk (£ hello_world_sysiib
|2 application.stf
hello_world.c
-[F readme.txt
125 hello_werld_syslib [KERNEL]

4
Problems | El Console &7 Proper‘ties|Progreaa|

BE|mBE-r5-=0

C-Build [hello_world_syslib]

*#%%% Build of configuration Debug for project hello_world_syslib #*%#%¥

make —= all includes
Build completed in 30.928 seconds

4 1 ] 3

Smart Insert

a* Writable

V= A fEIE

A=A — : http://www.csun.co.jp A—/L : info@csun.co.jp

135


http://www.csun.co.jp/

ofp

FARNORR H{ﬁ’%*i H ﬁ“ﬁ: 7 )a— AT, BRI

BRTF 7/ no—RbARICTS

0 hello_world.c |[@ main.c (@ sopc.h &3 . [n] system.h |

#ifndef SOPC_H_
#define SOPC H_

________________________________________________________________________________

_________________________________________________________________________________

_______________________________________________________________________________

_________________________________________________________________________________

# Peripheral registers structures

__________________________________________ S ——
(E}pedef struct ‘\

onsigned long int DATA:

unsigned long int DIRECTICH:
unsigned long int INTERRUPT MASK ()
unzigned long int EDGE CAFTURE:

M

#ifdef LED
gdefine LED {(PIO_STR *) PIO_LED BASE)
#endif /* LED*/

fendif /*50PC H =/

V—Aa— KO :
@ :LED Ho~A 7 nxiExR (QOfIHT 57=9)
@ : ZO#EERIZNIOSIL F v 7 D5 — 4% 2— b (Embedded Peripherals IP User Guide)
WCEVESFINET, (FTHIET—F%v— Mo iHkibn)

{Embedded Peripherals IP User Guide)) :
http://www.altera.com/literature/ug/ug embedded ip.pdf
TORNFILPIO Core LY AZ DO~ v B 7T EERIZZONFIZ IV IER S IZb D
TY, HEZRHOIINEFE, BIH offset T,
1% :data, 2% : 10 J7la), 3 & : IV AL, 4% =y PHl#E, Z0 4 S>HEATET
nHRHVET, ZZ20Onn Y7 s o fERRHCERE SN Width T, "— o= 7
TERRFIZ 4 DNRRESNET DT, n BV 4ICREICLET,
@ : PIO_LED O X—R7 KL A&~ A 7 1 TiER
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Table 10-2. Register Map for the PI0 Core

Fields
Offset Register Name RW
(n-1) 2 1 0
0 dat read access R Data value currently on PIO inputs.
ata write access W New value to drive on PIO outputs.
. . Individual direction control for each 1/0 port. A value of O sets the
1 direction (1) RW direction to input; 1 sets the direction to output.
9 interruptmask (1) RW !HO enable/disable for each |r}put port. Setting a bit to 1 enables
interrupts for the corresponding port.
3 edgecapture (1), (2) R/W Edge detection for each input port.
4 outset W Specifies which bit of the output port to set.
5 outclear W Specifies|which output bit to clear.

Notes to Table 10-2:
(1) This register may not exist, depending on the hardware configuration. If a register is not present, reading the register returns an undefined

value, and writing the register has no effect.

(2) Writing any value to edgecapture clears all bits to 0.
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12 PIO (Farallel 1/0) - pio_0 TR S =

Megotors” alttera_awvalon_pio

%& PO (Parallel I/O)

|' Block Diagram

.

"] show signals

|" Basic Settings

Width (1-32 bits): l 4 |

. Direction: & Bidi
pID_CI () Bidir
) Input
ke
[=ets ) InOut
eset
e (@ Output
il
27 Output Port Reset Value: | gx0000000000000000
wternal_connection |
onduit
[* output Register |1
altera_awvalon_pio =

|:| Enable individual bit setting/clearing

|' Edge capture register

Synchronously capture
Edge Type: RISING ||
Enable bit-clearing for edge capture register {
"~ Interrupt

Generate [RQ
IRQ Type: LEWEL

Lewvel: Interrupt CPU when any unmasked VO pin is logic true
Edge: Interrupt CPU when any unmasked bit in the edge-capture
register is legic true. Available when synchronous capture is enabled

Cancel || Finish |

A

3. CV—AEE

hello_world &\ 9 7Y =7 MNMZEDSEXEELET N, #

e &m0

hello_world.c &\ 9 4 Hi% Imain.c] ICZE, = LT, hello_world @& | Imain]. ldriver]
T AN EER L T LARTZZTE%O (mainc) % [main] 74V —ICBE L ET,
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BB tios 11 ¢/C++ Projects &2 = B

LT

#-1£5 altera.components
EIEC- hello_world

g Includes

Elﬁ inc

. -8 spoc.h

Elﬁ main
w8 main.c

(= Debug
----- |=| application.stf

R E=A hello_world_syslib [KERMEL]

o7 YT AT 4OLED ZERIZSITTHEIITEELEL X 9,
a7 A— RERRENZ LD FPGA O YO U N L~UL 1 IZERE SN A5 LED 25 ST,
LUL 0 IZERET FUE. LED 23HT,

LED
LEDD LED
{4 1 470
LED1 LED J1
LEJE({ LED AT
A Tt 7]
LE:IH-ﬂ LED I —
Wi

BEE#HD Y —Aa— R :

A

O~ ET 7 ANEA 70— K (X SATBREENED)

@LED->DATA =1 << i;
LED I~y X 7 7 A MIERI NI A 72 TL X O, WEERORA & T L,
4 5 LED MAXRIZH Y IK L T 1 Z&EICLET,
usleep (% ns AL CHENET, Z 212 bms ZXEINE T,
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] hello_world.c ‘ hello_world.c.bak (@ *main.c =2

e e —————————————————————————————————_———————————————

S —— |

[#include "..finc!sopc.h"] (3
finclude <unistd.h>

®# === FONCTION ===========—=—===—————————————————————————————————————0—0x
= Jame: main

_int main (void)

{
int i;
while(l){
for (i=0;i<4;i++) {]
LED->DATZ = 1 << 1i;
usleep (100000) ; <>
}
¥
retorn 0;
¥

B, 2 A NV LELE Y, UMV, BREOXY Vya— RHEEZSRL
TR—RIZF 7= RLTIFITLTHAEL L I,

4. 7T F4D APT & Hig

TNT 4D API THEHTEET, VXL FFLEY TT,
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m\@l syskem,h | EI sopc.h | EI altera_avalon_pio_reqgs.h

#include <=tdio.h>
#include <unistd.h>
#include "=vstem. h™
#include "alters avalon pio regs.h"

#include ../ inc/=opo.h'
int main()
i

int i:

while (1) {

for(i=0;i<4;i4++){
IOUE_ALTERA AVALON PfLO DATL{PIO LED BASE,l<<i);
s Leep [oOgOOdy ;

'

return 0O;

IOWR_ALTERA_AVALON_PIO (Z~1 7 v 9, Ziux laltera_avalon_pio_regs.h] |Z
ERSINET, EEPEBEAHIT, NIOS V—RXa— RERTLEEN, 2O~ A 7 aik
N— R T OFEEZFEHR L ET, ALV IR ZEEREL £, Zin, £ THREX
A=A D AP ZFIH L72nbid TidZzn, 213, Flash OfETHILL, EHELET O
T, WIZHEA TEIETHIE, RETL X I,

gifndef  ALTERA AVALON PIO REGS H
$define _ ALTERA_AVALON FIO REGS_H__

#include <io.h>

#define IOADDER ALTERA AVALON PIC DATA (hase) _ IO CALC ADDRESS MATIVE (base, 0O)
fdefine IORD ALTERE AVALCN FIO DATE (hase] IORD (base, 0]

[pdefine IOVR ALTERL AVALON PIO DATA(base, data) IOWR (hase, O, data)

7.2 FVAH

s NIOS I O— Ry =7 EDIALNEZHI LET, ZOHZ@E U T, NIOS II
IDE DA FA TRy T HiEE 7 ONT BB LET,

7.2.1 HE

0 AT EEAING

ISR(Interrupt Service Routine)#| V) iAZH— & AT N— R =T E D AR T2 D D7
a7 ATY, NIOSIT mrivHiE 32— o7 HViABEFR—KLET,
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AT DHEFNVIATMIZL D ISR 3DV £, BV IALDBFHAET DM, N—F 7 =T &

DIATZN Y RT3 LICAZOE D AT L~ s LY

Y- Rz E L ET,

=Ry T E ALY —ERAEITRDHI0, 2 ME2FEHT HLETT,
OFN IAAHBE ISR # LV A X
B% o 71 % 4 7 : Int alt_irq_register(alt_u32 id, void* context, void(*handler)

(void*,alt_u32));

IdHI 0 IABBSEE, BB LA XD ISR T EARBIREDOEI VAL Z T L £7,
FVAHESEE T SOPC Builder OHEIY B THET, AIEIZTRO KL D IZHEI D IALE
FEOFVYTHZLERZAHTLL I,

%MD ISR Z PO LEID JAA

-
1 Altera SOPC Builder - KERNEL.sopc (F:¥01_work¥cst¥fpga¥cyclonelV¥jp¥manual¥example¥sopc¥KERMEL.sopc)
- -

=[5 [ |

File Edit Module [System| View Tools MNios |l Help
System Contents Assign Base Addresses
Comp t Libra I Assign Interrupt Numbers Clock Settings
Insert Avalon-ST Adapters r 1
- - iy Cyclone VE = Name Source MHz
Project ~ clk_0 External 100.0 Remove
" New companent . B
Library
-+ @ RGBtogreyscaleconverto
[#-Bridges E
g Use Conn... Mame Description Clock Base End
[#--Configuration & Programming
+-DSP E cpu Nios Il Processor [clk] -
#-Interface Protocols | instruction_master Awvalon Memory Mapped Master clk_0 B
[+-Legacy Components data_master Avalon Memory Mapped Master [clk] IR0
[+~Memories and Memory Contro jtag_debug_meodule Avalon Memory Mapped Slave [clk] 0x00001000 |0x0000 L
[#-Microcontroller Peripherals B sdram SDRAM Controller [clk] Bl
I=I-Peripherals =1 Avalon Memory Mapped Slave clk_0 0x01000000 |[0x017F |
E}--Dehug and Performance E epcs EPCS Serial Flash Controller [clk] B
Avalon-ST Data F epcs_control_port Awvalon Memory Mapped Slave clk_0 i 0x00000000  0x0000
Avalon-ST Data F B sysid System ID Peripheral [clk]
Avalnn ST Test P 7 control_slave Avalon Memory Mapped Slave clk_0 0200001800 [Ox0000
== = — . .
a] L 1 [ | +
Edit... & add. ¥ Remove | | [ Edit... = v || x Address Map... ] [ Y Fiters... ] Filter: Defautt
* Warning: cpu: Custom Instruction components can be edited through the Component Editor.
*, Warning: cpu: Disabling the assign CPUID control register value manually will no lenger auto-assigns unigue control register value. This option will always be turned on with defau
'l 1 3
(oa) (] [ <re |[veab ] [ omeme]

TN B THNT%DIREE
% OK T9)

(IRQ HEMH L2 T AU, BRED=— X2 L 0 FETED ST T

Use Conn.. Mame
B cpu
instruction_master
— data_master
— jtag_debug_module
E =dram
— 51
B epcs
— epcs_control_port
B sysid
[-— control_slave
Bl jtag_uart
[— avalon_jtag_slave
Bl PIO_LED
— =1

Description

Nios Il Processor

Avalon Memory Mapped Master
Avalon Memory Mapped Master
Avalon Memory Mapped Slave
SDRAM Controller

Avalon Memory Mapped Slave
EPCS Serial Flash Controller
Avvalon Memory Mapped Slave
System ID Peripheral

Avvalon Memory Mapped Slave
JTAG UART

Avalon Memory Mapped Slave
PIO (Parallel kO}

Aovalon Memory Mapped Slave

Clock Base End

Ick]

clk_0

[clk] 1]

[clk] 0x00001000 |0x000017FF
[cik]

clk_0 0x0 1000000 [Ox01FFFFFF
[clk]

clk_0 @ O=00000000 0x000007FF
[clK]

clk_0 0x00001800 |0x00001507
[cik]

clk_0 0x00001808 |0x0000120F
[clk]

clk_0 0x00000800 |0x0000020F

IRQ

Tags

IRD 21
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NIOSIIIDE (i lsystem.h] E\Wo 77 A b R.2FET, IRQIFM S H 112720 £,
B (X NIOS IT IDE ®N%1E SOPC Builder TERK L7= Y 7 h~27 =2 LY BEIERR S L
ij—o

k]
* jtag uart configuration
-

w

#define JIAG UART NAME "/dewv/jtag uart"”

#define JTAG UART TYPE "altera avalon jtag uwart"

#define JTAG UART BASE Ox00001808

fdefine JTAG UART SPAN &

(#define JTAG URRT IRgQ 1)

#define JIAG UART TRQ INTEREUFT CONTEOLLEE ID O

#define JIAG UART WRITE DEPTH 64

#define JTAG UART RELD DEPTH &4

#define JTAG UART WRITE THRESHOLD 8

#define JTAG UART READ THRESHOLD &

#define JTAG UART READ CHAR STRERM "™

#define JIAG UART SHOWASCII 1

#define JITAG UART RELATIVEFPATH 1

#define JIRAG UART EEAD LE O

#define JIAG UART WEITE LE O

#define JTAG UART ALTERL SHOW UNRELELSED JTAG UART FEATURES 1
#define ALT MODULE CLASS jtag uart altera avalon jtag uart

flhod —D/RT A —4
context : LY AZ D ISR IZHES/NT A —% NULL T% OK,
handler : &IV ALY — EZBHD R A o #
RUME : VA ZBRIOEE. 0IZKET, RIROGE. ~A1 T ADHEIZET,
handler 78 NULL TIZ2 WG, L ¥ A X iRIIEESEEERI D AL 2 HENSAINZ 20 £,
HI% . handler AR A o Z 12344 O ISR BN E. AT AN RE T,
QISR BEEITEEHEDS H 73 TERK
HAL > A7 LA b5 20T TIEH Y THA,
R%~7" 1 % 4 7 : void ISR_handler( void* context, alt_u32 id );
context : ISR IZ{EJ /3T A—%  NULL T% OK
id:E) 0 JAT MBS
7.2.2 N—FRy =73
1. PIOE¥2—/L% IP a7 (2B
MAERL 71T LED 4o 1. PIO £V =2 —v & TP a7 IZBM| &R LT,
[N—FRoZT7RA%] WO EIIER L7z Quartus 7 u v =7 F& &, KERNEL %4
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72 Y w27 LT SOPC Builder ZEBISHEEL X 9,

) e 1 eimanal/oampit/se/SOPC. T - S0P TSN son e B au s e Ve st aes [qﬁﬂ
Bl Edt Yew Projct fmomens Frocessng Toos  fiedow be T
DEEHS & ' @ < o s EHY EEG T O SR LD
e ST E HLryEy = PY IR EL Y 5
ey e oaone] | BEROASZ-O1TANNNCOON T FHASL B S Y0l 5.
iy Cydone E: RIS 10 : i 3 : =
P soRC T w2y ;AR o i S oy 1 42 3 B G e AR L O ™ e

PLL

o
1)
= ' 1 T =
el
Tasks &
Fiom: | Complation, = —
| Task |
wesET
« | 4 W CompleDesign T
i T g
v b B Anshyss A Sprvbess l—“-—l
' P Fitter (Pisce b Aoute) % ¥ o} = ¥ ¥ ¥
v P Assenier (Generats programming fes] E i = = R e L e T L [ .
v [ T i o 2 e 1. 51
e B i TR =t
4B Progeien Deviee (Epen Programemes] i i \ ’ o -
Xii Type Measage
@
"\2@'\"-*-:'1!\."."'.*6)\*&A.‘Nﬂwﬂ‘miWJ"-EJ\_"'HJ\*!\""FJ\K‘E}
;!M: + ¥ = ;
Edts pin sssgrwments B3 0% 000000
— —— —— —— - —— e —— - — T —

SOPC Builder 23 #)#% ., /Ml [Peripherals| — [MicroController Peripherals| — PIO |
BELTNIY vy

- — — —— — — —— — e
11 Altera SOPC Builder - KERI\EL.ﬂ:pc‘(F:¥01_work¥cst¥Fpga¥cycloneIV¥Jp¥manual¥example¥mpc¥KERNEL.sopc)‘ > - -E@g
File Edt Module System View Tools Nios |l Help

System Contents | System Generabnnl
Component Library Target Clock Settings.
8, x Device Family: Cyclone WE Name Source MHz
DSP A clk_0 External 100.0 Remove
~Interface Protocols
~Legacy Components
+-Memories and Memory Controlle
i :;ilcrnr::nnt:Iler FerrrsER Tl Use Conn Name Description Clock Base End IRQ  Tags
I Peripheral
[=+-Debug and Performance B cpu Nios Il Processor [ck]
& Avalon-ST Data Pal instruction_master \Avalon Memory Mapped Master clk_0
Il @ Avalon-ST Data Pai dats_master \Avalon Memory Mapped Master [clk] IRR 0 |Re 31
f ® Avalon-ST Test Pat jtag_debug_module \Avalon Memory Mapped Slave [clk] 0x00001000 0x000017FF
o Avalon-ST Test Pat — B sdram SDRAM Controller [ck]
N T TER BT T 51 \Avalon Memory Mapped Slave clk_0 0x01000000 0x017FEFFF
E o System D Peripher: B epecs EPCS Serial Flash Controller [clk]
l - Display epcs_control_port \Avalon Memory Mapped Slave clk_0 & 0x00000000 0x000007fF
- Microcontroller Peripherals B sysid System ID Peripheral [ck]
control_slave \Avalon Memory Mapped Slave clk_0 0x00001800 0x00001807
E jtag_uart WTAG UART [ck]
@ Vectored Interrupt i avalon_jtag_slave Avalon Memory Mapped Slave clk_0 0x00001808 [0x0000180F
[+ Multiprocessor Coordinatior B PIO_LED FIO (Parallel VO) [chk
~PLL =1 \Avalon Memory Mapped Slave clk_0 0x00000800 |0x0000030F
[=)-Processors X
< m +
< . 3
|
Edit... X Remove ﬁ Edit... = e b x Address Map... I [ ﬁ? Fitters... ] Fitter: Default
_', Warning: epu: Custom Instruction components can be edited through the Component Editor.

| ' Warning: cpu: Disabling the assign CPUID control register value manually will no longer auto-assigns unigue control register value. This option will always be turned on with default value set to 0.

(|

[

o
h =

THROXIITHEEL TLIEEN,
Width : 1 Z5EA (L fEAZ %26 9)
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Direction : Input #F = v 7

Interrupt : Generate IRQ % = v 7

KENV AT ZDF XA TonET, — DL~V AL Bl S & LU L~ L
ViAZr, &9 —2FT= vy VRIVIAL, TITAZy Ve ~vAF ATy VEERET, Ty
FIVIAAHTHEILT 5855, Edge capture register @ [Synchronously capture| % F = v 7
(2L, Edge Type T3 T d Y x4, Bar& Ao @BIRTE X7,

BREMNTE T, [Finish] 227V v 7

F ki
14 PIO (Parallel I/0) - pic_0 =5
—— e e 0

%& PO (Parallel I/O)
|" Block Diagram i
] |' Basic Settings P e—— |
[T show signals Width (1-32 bits); l 1 |
. Direction: A B
pID_U () Bidir
k , ; -
och intermupt 1 InOut
| eset _
\ e () Output
1
=y Output Port Reset Value: | 0:x0000000000000000
| sternal_connection |
onduit
1 [* output Register |
H attera_awal =
| Enable individual bit setting/clearing L
H
i |" Edge capture register |
|| |:| Synchronously capture
Edge Type: RISING
|
I Enable bit-clearing for edge capture register |
- |
| Interrupt |
| i I
RQ Type: [LEVEL | i
Lewvel: Interrupt CPU when any unmasked VO pin is logic true
Edge: Interrupt CPU when any unmasked bit in the edge-capture
register is legic true. Available when synchronous capture is enabled
€ | [ | 3 -
|
| @ Info: pio_0: PIO inputs are not hardwired in test bench. Undefined values will be read from PIO inputs during simulation. [
|
l
f | cancel || Finish ﬂ

WINPT T H0F 22— L D4R [KEY) IZEE, &, IRQ IZFELF N
— [0 DEFrd ET, ZHTEEL LY FTOT, BEEXLETT, (I bmEEIERK
FETHR, BEIEID Y TH ) —EFETHLETT LIH4,)
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BRT 2 ) mY—RBARICTS
Use Conn.. MName Description Clock Base End IRQ -~
[} 1=l cpu NIOS Il FIOCESS0r LCIK]
instruction_master Avalon Memory Mapped Master clk_0
' data_master Avalon Memory Mapped Master [clk] i IRE 31—,
i ftag_debug_module Avalon Memory Mapped Slave [clk] 0x00001000 |0:000017FF
E sdram SDRAM Controller [clk]
r— =1 Avalon Memory Mapped Slave clk_0 0x01000000 ([Dx017FFFFF
E epcs EPCS Serial Flash Controller [clk]
r— epcs_control_port Avalon Memory Mapped Slave clk_0 & 0x00000000  0x000007FF >—ﬁ|
B sysid System ID Peripheral [clk]
[— control_slave Avalon Memory Mapped Slave clk_0 0x00001800 (0x00001207
B jtag_uart JTAG UART [clk]
[— avalon_jtag_slave Avalon Memory Mapped Slave clk_0 0x00001808 (0x0000180F >—ﬂ
El PIO_LED PIO (Parallel 'O} [clk]
— =1 Avalon Memory Mapped Slave clk_0 0x00000800 (0x0000080F
v — FIC (P 0
=1 Avalon Memory Mapped Slave clk_0 0x00000810 (0x0000081F

IRQ BEENE VS TIZLEL X H, A==— [System| — [Assign Interrupt Numbers] %
707

. - — — — —
1) Altera SOPC Builder - KERNEL.sopc* (F:¥01_work¥cst¥fpga¥cyclonelv¥jp¥manual¥example¥sopc¥KERNEL.sopc) @E‘g

File Edit Module [System| View Tooks Niosll Help
System Contents Assign Base Addresses
c Libra Assign Interrupt Numbers Clock Settings
Insert Avalon-ST Adapters r 1
4 i ‘Cyclone WE | Name Source MHz
[+-DSP " clk_0 External 100.0 Remove
[E-Interface Protocols
[+/Legacy Components.
[+-Memories and Memory Conti
| EJ---Micrucnntrulber FIIETES (I Use Conn.. Name Description Clock Base End RQ 1
| [=I-Peripherals = — -
l Debug and Performance — data_master (Avalon Memory Mapped Master [clk] IRe 0 IRe 31 o
|| @ Awvalon-ST Data P> itag_debug_module Avalon Memory Mapped Slave [clk] 0x00001000 0x000017FF
[ Avalon-ST Data Bl sdram SDRAM Controller [clk] Tl
[ © Avalon-ST Test | = — =1 Avalon Memory Mapped Slave clk_0 0x01000000 0x017FFFFF
| Avalon-ST Test Bl epcs EPCS Serial Flash Controller [clk]
Performance Co P> epcs_control_port Avalon Memory Mapped Slave clk_0 @ 0x00000000 0x000007FF a
o System ID Peripl B sysid System ID Peripheral [clk]
+-Display [— control_slave Avalon Memory Mapped Slave clk_0 Ox00001800 Dx00001507 =
icrocontroller Peripher: B jtag_uart JTAG UART [clk]
interval Timer = avalon_ftag_slave Avalon Memory Mapped Slave clk_0 0x00001808 0x00001%0F ﬂ
PIO (Paralle] VO] E PIO_LED PIO (Parallel VO) [clk]
Vectored Interr. [— 51 Avalon Memory Mapped Slave clk_0 0x00000800 0x0000080F
+-Muttiprocessor Coordina _ PIO (Parallel IO}
i p— 51 Avalon Memory Mapped Slave clk_o DxO0000E10 Dx00000E1 —p -
2 « | i | r
[Mew.. | zoi | [ 4k aca | | [ % Remove | [ B3 Eoi | v |[= AddressWap.. | | 7 Fiters. | Fiter Defout

e Error: cpu.d_irq: Interrupt number confiict (epcs.irg, KEY .irg) on 0

.+, Warning: cpu: Custom Instruction components can be edited through the Component Editor.

| . Warning: cpu: Disabling the assign CPUID control register value manually will no longer auto-assigns unique control register value. This option will always be turned on with default value setto 0.
@ Info: KEY: PIO inputs are not hardwired in test bench. Undefined values wil be read from PIO inputs during simulation.

l Ce | T
FEIEN) 4 C5E T RO :
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8 = -
4 Altera SOPC Builder - KERNEL.sopc* (F:¥01_work¥cst¥fpga¥cyclonelV¥p¥manual¥example¥sopc¥KERNEL.sopc) &l_lg
File Edit Module System View Tools Nies | Help
System Contents | System Gen eratmnl
Component Library Target Clock Settings
R %| | Device Famiycyclone ME v | | Name ] -
-DSP - clk_0 External 100.0 —
~Interface Protocols
~Legacy Components
emories and Memory Conti
MBS 5 B e s | Use Conn.. Name Description Clock Base End IR 1
-|-Peripherals - . o -
ebug and Performance — data_master (Avalon Memory Mapped Master [clk] IRR O IRR 21 -
I 9 Awvalon-ST Data P ftag_debug_module Avalon Memory Mapped Slave [clk] 0x00001000 0x000017FF
Avalon-ST Data B sdram SDRAM Controller [clk] T
@ Avalon-ST Test | = r— 51 Avalon Memory Mapped Slave clk_0 0x01000000 0x017FFFFF
Avalon-5T Test B epce EPCS Serial Flash Controller [clk)
H Performance Co P epcs_control_port Avalon Memory Mapped Slave clk_0 & 0x00000000 0x000007FF
I System ID Peripl B sysid System ID Peripheral [clk]
f Display — control_slave Avalon Memory Mapped Slave clk_0 0x00001800 [Dx00001507 E
“Microcontroller Peripher; B jtag_uart JTAG UART [ch]
Interval Timer = avalon_jtag_slave Avalon Memory Mapped Slave clk_0 0x0000180% 0x0000180F
PIO (Parallel VO E PlO_LED PIO (Parallel YO} [clk]
I Wectorad Interre I— 51 Avalon Memory Mapped Slave clk_0 0x00000800 0x0000020+
ultiprocessor Coording PIO (Parallel YO} | 4
a = Avalon Memory Mapped Slave : 0x00000810 0x0000051F -
I C < I ]
[ New... ] Edit.. l 3F Add... ] [ 4 Remove I l l_ij Edit... ] hd x Address Map... ] [ “? Filters... ] Fitter: Defautt
't Warning: cpu: Custom Instruction components can be edited through the Component Editor.
't Warning: cpu: Disabling the assign CPUID control register value manually will no longer auto-assigns unigue control register value. This option will always be turned on with default value set to 0.
@ Info: KEY: PIO inputs are not hardwired in test bench. Undefined values will be read from PIO inputs during simulation
| o =

V7 b= EXO [Generatel] m"Z %7 V) v 7 UIEFEEAHE T, [Save)
RE B UREFELTHLAERLEL X 9,

- N
Save changes? M

Save changes to KERNEL.sopc?

Save Don't SaveH Cancel ]

L FF- T, FreARSE TEmAH R F 9, [Exit) R¥ %27 Y v 27 LT ISOPC Builer]
ZEUET,
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4 Altera SOPC Builder - KERNEL.sopc (F:¥01_work¥cst¥fpga¥cyclonslV¥jp¥manual¥example¥sopc¥KERNEL.sopc) - - &l_lg
o
File Edit Module System View Tools Nies | Help

System Contents | System Generation |

Options
System module logic will be created in Verilog.

D Simulation. Create project simulator files. Run Simulator

Nios Il Tools

[ Nios Il Software Build Tools for Eclipse

#2012.01.31 21:37:48 (*) Running Test Generator Program for sdram

#2012.01.31 21:37:52 (*) Making arbitration and system (top) modules.

#2012.01.31 21:37:58 (*) Generating Quartus symbol for top level: KERNEL

#2012.01.31 21:37:58 (*) Generating Symbol F:/01_work/cst/fpga/cyclonel /KERNEL bsf

#2012.01.31 21:37:58 (*) Creating command-line system-generation script: F:/01_workicstifpga/cycl c/KERNEL _generation_script
#2012.01.31 21:37:58 (*) Running setup for HOL simulator: medelsim

#2012.01.31 21.37:58 (*) Completed generation for system: KERNEL.

#2012.01.31 21:37:58 (*) THE FOLLOWING SYSTEM TEMS HAVE BEEN GENERATED:

SOPC Builder - F:i01_workicst/pgalcy ip ple/sopc/KERNEL ptf
System HOL Model : F:/01_work/cstifpga/cycloneh /KERNEL.v
System Generation Script : F:/01_work/cst/fpga/cycl c/KERNEL_generation_script

«

#2012.01.31 21:37:58 (*} SUCCESS: SYSTEM GENERATION COMPLETED.
@ Info: System generation was successful.

4 il |

[ Y ‘Warning: cpu: Custom Instruction components can be edited through the Component Editor.

*, Warning: cpu: Dizabling the assign CPUID control register value manually wil no longer auto-assigns unique control register value. This option will always be turned on with default value set to 0.
@ Info: KEY: PIO inputs are not hardwired in test bench. Undefined values will be read frem PIO inputs during simulation.

[ Exit ] [ Help ] l Q Prev I Next P
H %O KERNEL % bdf |25k
bdf =5 ¢ #®» KERNEL #4727 U v 7 . [Update Symbol or Block ] % &R

- "
rtus 11 32-bit - F/01_work/cst/f lonelV/j OPC_T - SOPC_T (E=SF=N
o LS AR ST > = = - ] o S - - =
Fle Edt View Project Assignments Processng Toos Window Hep &
DEEHE & & 2R - o [soecT HY s BBEG D H Y @B L 0O
ProjectNavigator @ & X | b7 SOPC_T.bdf
ity FRAEODADCL-O11ANNNYOCN FIEET R
By eydone IVE: EPACELSH | |10 010111111l ill il
5 (B scecr LI SRR
ot : PIN_A3
PLL
* FRERNEL = =
1l peLoek inclkd - 50.000 Mz U8 S R N AP & an
<l » PR ] Normal petyl resst_n Copy £
B Paste .
& Herarchy | B F 5% |iomtere EE
Tasks “1 | satan_to_the_e| BEDK
st Tysionz IV E ocale LA
Flow: s
MegaWizard Plug-In Manager
Task P
. . . RESET i Edit Selected Symbol
4 W Compie Desig o 1t seiected Symhel
> W Analysis Open Design File B
o W Fitter (Pla i Update Symbol or Block... I
> W Assembler
T - - i DATAD [— Ak Fiip Horizontal
» P TimeQues| | e 2
b | 9 roveta
> program Devi Rotate by Degrees »
CLm v | = @, zoomIn Ctrl+space 5
@, Zoom Out Crl +5hift+5pace
x
x [rime s e H

TDEE IOK| RF 27 w7
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4] Update Symbol or Block ﬁ

Update
@ Selected symbol(s) or block(s)
71 All pecurrences of selected symbol(s) or block(s)

i1 All symbals or blocks in the file

Il Ok ][ Cancel H Help

FrLney TKEY] BARBENETR, oI oRnFniciay £4. KEY ool
EEDETTFETHELEL X 5., WE®ROKT. [KEY] AIE L O4RITEZ TKEY_OK|
IEELTLEEY, (ZZAR—FD OKRZ &2 nET,)

NKAHTOEAZ Vw7 LTH6 [Properties] #EIN LARIZEIETE £9,

- PR I T DS

R R B o1 KERNEL
S LI ek 03 " Taoo
J[PRRg T - resetn
o o o in_port_to_the_KEY" —— = = =
out_port_from_the_PIO_LED([2..0] —— » LEDLE
=] [}
——| datal_to_the_spcs delk_from_the_epcs = R DOLE
sce_from_the_epos S o e
B R R R R R R RRRS ERl Rl A sdo_from_the_epcs B0 § e
BIH_1 i ; i
e S NN [ zs_addr_from_the_sdram[11..0] g
zs_ba_from_the_sdram[1..0] T A
zs_cas_n_from_the_sdram B Y
zs_cke_from_the_sdram S o
e [— — 1| zs_cs_n_from_the_sdram L NG
zs_dg_to_and_from_the_sdram[15..0] 8 BBfE
o T —— zs_dqm_from_the_sdram[1..0] e L
CEATER [t <114 zs_ras_n_from_the_sdram BT Y S NRAS
TR T zs_we_n_from_the_sdram T

y
o

LoOVEND) IAZDOEE, NIOS 135 LV DR TEI IALFTNZ /20 F3, KLUz HIC
4572, NOT 77— h Z BT,
NOT 77— ks @B G{ET input B OB EFE LT,

ZZEADHNZA 727 U w7 [primitives] — [logic] — [not] %R
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[ 5 Symbol .

Libraries:

m

1| [l | 2

Mame:

not E]
£ [] Repeat-nsert mode

Insert symbol as block

Launch MegaWizard Plug-In

[ Megawizard Plug-In Manager. ..

BN DR

PLL

_ KRR
B LI - 50.000 MHz e e L
ol
reset_n

in_port_to_the_KEY

out_port_frem_the_PIO_LED(3..0]

insti Cycione IV
——] data0_to_the_epcs delk_from_the_epcs
sce_from_the_epcs
P— sdo_from_the_epcs
BT |
2s_addr_from_the_sdram[11..0]
.- .- e zs_ba_from_the_sdram(1..0]
2s_cas_n_from_the_sdram
e zs_cke_from_the_sdram
KEY_OK zs_cs_n_from_the_sdram
FIN_RE |70 z8_dq_to_and_from_the_sdram[15.0]
zs_dgm_from_the_sdram[1..0]  —
R 2s_ras_n_from_the_sdram _OUTELT S NRAS
zs_we_n_from_the_sdram — =Ly S e

PN Az |7

TCL 7 7 A ML B 2E Y Y CTEI,
AIEDOFR U XL 912, A==— [Tools] — [Tel Scripts] 7V v 7. FreEEnNHET,

"@ TcL scripts =

Libraries:

4 ‘2 Project - Run
sopc_add_gip_file.td
a ‘5 q:/02_toolsfembedded fpaa /quartusiif11. 1/quartus fcommon,td fapps fgui
4 {3 dtw
dtw. td

QOpen File

m
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WITHRELThH a4 L LEL X 9,

@ Quartus II 32-bit - G:/01_work/cst/fpga/ip/cyclonelV/manual/example/SOPC_T - SOPC_T — - — — 9 E=RE= ]
il

File Edit View Project Assignments Processing Tools Window Help =7

D@8 4 2@ o o (o By sewe o wo ¥ @8 4 0@

FREOD = 2 A JVSE T B R E T,

\i') Info (332102): Design is not fully constrained for hold requirements

[ \i') Info: (martus ITI 32-bit Time(Quest Timing Analyzer was successful. 0 errors, 31 warnings
\i') Info (293026): Skipped module PowerPlay Power Analyzer due to the assignment FLOW ENABLE POWER ANALYZER
\i') Info (293000): Quartus II Full Compilation was successful. 0 errors, 209 warnings

Flow Status Successful - Tue Jan 31 23:01: 16 2012
Quartus I 32-bit Version 11,1 Build 173 11/01/2011 51 Web Edition
Revision Mame SOPC_T
Top-evel Entity Mame SOPC_T
Family Cyclone IV E
Device EP4CE15F17CE
Timing Models Final
4 Total logic elements (3,403 f 15,408 (22 %)} )
Total combinational functions 2,934/ 15,408 { 19 %)
Dedicated logic registers 2,050 f 15,408 ( 13 %)
Total reqisters 2113
Total pins 49 /166 (30 %)
Total wirtual pins 0
Total memory bits 55,424 /516,096 ([ 11 %)
Embedded Multiplier 9-bit elements 4/ 112 (4 %)
Total PLLs

FiEo Y V—2 : (FX)
e niE, U Y —2IZ KEY PIO ZBINET &R EEY £H8 A, (—D PIO £ 22— /L)M#
HB ) —=ANRDIN)
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Flow Status

Quartus II 32-bit Version

Revision Name

Topevel Entity Name

Family

Device

Timing Models

4 Total logic elements

Total combinational functions
Dedicated logic registers

Total reqgisters

Total pins

Total virtual pins

Total memory bits

Embedded Multiplier 9-bit elements

Total PLLs

Successful - Wed Jan 25 00:34:02 2012
11,1 Build 173 11/01/2011 5] Web Edition
SOPC_T

SOPC_T

Cyclone IV E

EPACE15F17CE

Eirizl

3,392/ 15,408 (22 %)
¥ r

2,043/ 15,408 ( 13 %)
2110

48 /166 ( 29 %)

0

55,424 [ 516,096 ( 11 %)
4/112(4%)
1/4(25%)

%, ASE— RFHDHWILJTAG E— R TEZIAALTLEEZ N,

7.2.3 VY7 vy T %

FiEofix, LED HO7a>y =7 % NIOSITIDE THW TS LlELEdH, (&

g v hF—: Ctrl+h)

XA NED systemh 77 A NVNEERTHEL X 9,
KEY (2B 2WANRTREIZE V20 £, TORODOHET KEY OX—ZT FLX

EEIDIABFE T,
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* EEY configuration

FKEY IRQ INTERRUPT CONTROLLER ID O

KEY BIT MODIFYING OUTPUT_REGISTER O

*f
#define KEY NAME "/dev/EKEY"
fdefine KEY TYPE "altera avalon pio"
[#define EEY BASE Gxﬂﬂﬂﬂﬂﬂlﬂ
#define EEY SPAN 1&
|#define REY IRQ 2|
#define
fidefine KEY DO TEST BENCH WIRING O
fidefine KEY DRIVEN S5IM VALUE O
fdefine KEY HAS TEI O
ffdefine KEY HAS OUT O
f#define FEY HAS TN 1
ffdefine FKEY CAPTURE O
ffdefine KEY DATA WIDTH 1
fidefine KEY RESET VALUE O
fdefine KEY EDGE TYFE "HNONE"
fidefine KEY IRQ TYPE "LEVEL"
fdefine KEY BIT CLEARING EDGE REGISTER O
#define
#idefine KEY FREQ 100000000
#define

ALT MODULE CLASS EEY altera avalon pio

1. ~v X774 NVwE

sopc.h E WO Ny X7 7 A VT FRRNEZBIML T EEW0,

WNZIL LED & TnWET,
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f#define LED

#define KEY

fimmm——eee—e—eee e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
* Peripheral registers Structures
B e e ®
typedef struct
i
mn=igned long int DATA:
un=igned long int DIRECTION:
unsigned long int INTERRUFT MASK;
mnsigned leng int EDGE CAPTURE;
YPIO STR:
fimmm——eee—e—eee e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
* Peripheral declaration
B e e ®

#ifdef LED
fdefine LED
fendif f*_LED*f

((PIO_STR *) PIO LED BASE)

f#ifdef FKEY
fdefine EEY
fendif f*_KEY*[

((PIO_STR *) HKEY BASE)

fendif /#S0PC H */

2. C77ANVEE
AL AZBHE DR KK -
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D3V3B
R38 R36 R35 R34 R33
10k 10k 10k 10k 10k
K2 KEY1
KEY1 R40 A n 100 ) *
K3 KEY2
KEYZ R41 A 100 | a* .
K4 KEY3
KEY3 R42 ,\ . 100 I a* .
K5 KE4
KE'4| R43 , A 100 I * |
K7 KEY6
KEY5 R45 A A 100 * .

main.c 727 7 AIFREY T3, (@ NIOSII > 7t ae— LT OK)
0T T LTIIRE ORELRENZ DD HE A B IABLEEOY T VT2 TT,
FEEROEM TR Y DL ELF L BIMLETY, Z 2 LEH A, main.c [35MFRZ
LB AR EATNE T, EREIREKICE D R Z 2T L RL -~z £,
Z LT, %4 SOPC Builder O EIZ L VKL~V THEIV AL ZEZ T 720, HIVAAHE

HALEIZAY £, BV IALBEOT, key_flag ZfmHliHA THEIC L EJ main B
GER dﬁf: if*ﬁ%ﬂ LT key_ﬂag MN1iZ7e5 &, LED->DATA % 1 (28 E L LED # 54T L &%
7 . key flag 780272 % &, LED->DATA % 0 |Z3% & L LED # ¥/ LE9,
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#tinclude *../inc/sepc.h’L
#include “svsten. k'L
#tinclude “sys/alt_irg.h'L
#include <unistd. bl
#include <stdio. h>l
int key_flag = 0; .
woid ISE_kev(void * context, unsigned long id) L
14
key _flag = “key flas: J
He
int init_key(void).
14
EEY—>INTERRUPT_MASE = 1.
EEY—>EDGE_CAPTURE = 0; )
|-
return alt_irg register(KEY_IRQ, NULL, ISR_key);

int main() .

if(linit_keyO) {0
printf{“register successfully!in”) ;L
fh
elze{l
printf("Error: register failure!in"): 4
He
A
while(1) {4
if(key_flag){L
LED—>DATL = 1.1
e
elze{l
LED->DATL =0; L

H
il
|
return 0; .l
T

PA=E AN LI
WA EEE %L
@O : B ABRZHINT D
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KEY->INTERRUPT MASK (3H|ViAHB=a L he—F LYV RAEZOAEY vy B 7 TY 1
ERESNDTE, BIVIALZANIRD £F, 0 ZRES NG5G, FIV AL Z BT/
D EJ,

@ : Zofl, RIcERHDHTLEY, ZOMBITRIVALZDOL YA X ZFEBLET,
KEY_IRQ /% system.h TEFE IV E 7, ISR_key |3 ISR BI% T, & LAEIC L 0 phic v
DAENE I AW LET, (0: 5Eh; 0 LISk - RO

int init key(void)
{

[KEY—:}IN'_['ERRUPT_HILSK =
EEY->EDGE CAPTIURE = 0O:

1:] @

[return alt irg register (KEY IRQ,NULL,ISE key): ] ®

MISR_key %% :

B AL EIZ key_flag ZimBEA THE L 7,

void ISR _key(void * context,unsigned long id)
{

key flag = “key_flag;
H

Mmain BIE R LITFI VAR LR PRI E S e LET. £ L TRHREA v E—
PHFRLET, R2ITEIVIAZIC LY 5UAT, TR EZITOET,

int main()
17 T,

if(tinit_key() )¢
printf{"register successfully?in');
H
elseq
printf{"Error: register failuretyn™);
H
\. y
while(1){
if{key_Fflag){
LED-DATA = 1;
3 2
elsef
LED->DATA =8;
H
H

return §9;

b

3. NIOSIIIDE A > F A T /3w 7
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BREttR R T 7 /v o—

{EATikE WHEREA R ATHE 2
BRT 7/ vnv—RbABcT S

USB¥Urm— Rr—7 NV aR— RO JTAG A v ¥ 7 = —A L i L, EFEZ AT
mH, FTIP~vr/raFyran—RL TSN, Fvra— RFEEY 7 r— R
ERL TSV, )7y =7 b Thello_world] #4727 V v 2, Debug As| — [NIOS II
Hardware| % iR

BB Nios 11 C/C++ - main.c - Nios I IDE e W, b B

File Edit Refactor

Mavigate Search Project Tools Run  Window Help

3~ NERRC-AA-AMCANCEAIE RA R NI AR
K- Nios IT C/C++ Projects &3 = ([ main.c 2 ~_[A sopc.h [n] system.h

1 | [—] é? =

return alt irg register (KEY TRQ,
®-1== altera.components
EII:E- mew X
-4 Bir L— FUNCTION
é Ing Go Into Mame: main
H-E De Description:
o & dn Open in New Window
l':'llEr inc  Rebuild Index EEEEtl
- [ Active Build Configuration 4
E-E= mé RUN As p PE('init kew()){
- [g] r |r.:1 Mios II Hardware
""" =3Pl Build Project Nios II Instruction Set Simulator
""" £l he Clean Project
----- reg }
=125 hello_| i Copy
'0' At . Azt [ l?ffjt-:c::y flag) {
@2 Ing  Delete LED->DATA = 1;
EIE, = Maowve... }
imE} Rename else{
o LED->DATA =0;
__ gy Import... } h
| A Export...
-:éh Refrash retorn 0;
""" Close Project

R— L=
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-
IR com.altera.nj.launch.HWLaunch E‘E‘g

Choose an application to debug

hello_world
hello_world Nios IT HW configuration ]

hello_world Mios IT HW configuration (1)

@ [ oK ] [ Cancel I

Fyru—RLTWARWES, BB v rye— NEEAHET, #FL3Fvrn—F
fiizZR< 720,
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Wy Quartus II 32-bit Programmer - [Chain1.cdf]* " — | = B X J

File Edit Wiew Processing Toole Window Help S

=

&3n Hardware Setup... | |USB-Blaster [USB-0] Mode: |JTAG hd Progress: 100%
Enable real-time ISP to allow background programming (for MAX II and MAX V devices)
File Device Checksum Usercode Program/ Verify Blank- Examine
W Start Configure Check
w stop F:/01_workfcstffpgajcyd... EP4CE1SF17 003653FB FFFFFFFF
*Fﬂ Auto Detect
¥ Delete
Wiy OpenCore Plus Status S5
(& Add File...

Click Cancel to stop using OpenCore Plus IP.

& change File...

m Save File Time remaining: unlimited i
2 Add Device... Cancel |: N
fip o /(BrE
T0I g A
”1 Down 14 H > H
o o e
o o

Iype Mes=age

@ \l.) Info (210040): SRAM Object File F:/01 work/cst/fpga/cyclonelV/jp/manual/example/sopc/SOPC_T
j') Info (209060): Started Programmer operation at Wed Feb 01 01:30:19 2012

j) Info (20%016): Configuring dewvice index 1

j) Info (209017): Device 1 contains JTAG ID code 0x020F20DD

j) Info (209007): Configuration succeeded —- 1 device(s) configured

j) Info (209011): Successfully performed operation(=s)

j') Info (209061): Ended Programmey operation at Wed Feb 01 01:30:24 2012

Fyrn— REZOEE, T8y ZEEAHEE T,
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I . - LA
IE D<bug - main.c - Nios II IDE LE] [ -~

I e

£d - B i%-0-Q~- @ - H~-F-mero- 15 (35 Debug | ”
35 Debug 2 % b e |z @ & fo |__——;~: i T 58 a\ﬁghla 2 Breakpomu‘ Reglsters‘ I‘-‘Iodu\e5| =5
£-§@ Nios 1L EIf DEbugger (12/02/01 1131 (Suspen 4 J IR
2o Thread [0] (Suspended) — || Name Value
H = 3 main() at ..¥main¥main.c:18 0x01000210 0 | 16792168
alt_main() at ¥cygdrive¥g¥02_tools¥embedded¥fpga¥QuartusI
H = 1 _start() at ¥cygdrive¥g¥02_tools¥embedded¥fpga¥QuartusIl¥;
: = <terminated, exit value: 0=Nios II Download output (12/02/01 1:31) |5 2@#{1 D 7
m <terminated, exit value: 0=Nios II Terminal Window (12/02/01 1:31)
i-pa Nios2-gdb-server output (12/02/01 1:31)
o8 gdb (12/02/01 1:31)
< m | 3
main.c & [ sopc.h ‘ [n] system.h | = O|[E= Outline 5 ™. Make Targets Disasaembly| =0
BR e ¥
/* = A= R ..finc/sopc.h Al
* Include ‘]
> = system.h
#include "../inc/sopc.h" sys/alt_irg.h il

Etum\e ) 7 Tasks‘ Memory|

b4 ,,.;‘E“@'—Ela'fﬁ'mﬁ

<terminateds> hello_world Nios II HW configuration [Nios 11 Hardware] Nios II Terminal Window (12/02/01 1:31)

nioz2-terminal:
nios2-terminal:

nios2-terminal:
nios2-terminal:
nios2-terminal:

errata.t®t included in the Nios II development kit documents
directory for more information.

connected to hardware target using JIAG UART on cable
"USB-Blaster [USB-0]", device 1, instance 0

(Use the IDE stop button or Ctrl-C to terminate)

-

ay)—nx )7

m

4

nios2-terminal: exiting due to I/0 error communicating with target

7 »

B
u

FRy T D) INT
WL — U RA FRE

WRELIEWE ZAIZETAZ Y vy 73, RETEET,

@ void ISR key(void * context,un=igned long id)

i
key flag = ~key flag:

TNy THARS D TResume| =L CF vl T A& T

% o3| e
BIRAR— ROXF—%2M7 (OKARZ > : BEAFDRHF V)
EREEN O ABR B DOFTNZIEE o725, B0 IALIERIZ A - TR 2V &5 9 FTT,
ZOHEFEVIABDOT Ny 7 TEfEbd FETT,

=

| 3. = &

7.3 Y TNAR—F
AREFEIINIOS II T U TNAR— 2 EDOLIITEET D0, U T AR — "BV AR TR
BEONKEZHHLET,
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7.3.1 #f=

AENXZ ORTOFEGI L VEHETT 2, FELSBPIL 3, RS232 Bpex EBLT 50720
Tl EBREOT v 7 T L2820 TF A LT, BELSOT ST D720, #E
e, MR T 0T L e LR IIHED NN TR T T I T DOTAT 4T bl L
ESr R

7.3.2 "—FRUZTB%

ATOFE &R U T RS232 EY 2 — /L ZBMLEL X 9, Quartus II #3725 ki, SOPC
Builder # &) =t (A ==— [Tools] — [SOPC Builder])

SOPC Builder Hij#i ¢ [Interface Protocols| — [Serial] — NUART(RS-232 Serial Port) |
BELTNTY v

8 M
4 Altera SOPC Builder - KERNEL.sopc (F:¥01_work¥cst¥fpga¥cyclonelv¥jp¥manual¥example¥sopc¥KERNEL.sopc) L =B g
e - — -
File Edit Module System View Tools Nies | Help
System Contents | System Gen arﬁtmnl
Component Library Target Clock Seftings
ey b 4 Device Family: _Cyclnne NE Name Source MHz
Configuration & Programming - clk_o External 100.0
+-DSP
[=-Interface Protocols
AS|
fl i
-Ethernet
--Hig:rgpeed Use  Conn.. MName Description Clock Base
Interlaken — data_master Avalon Memory Mapped Master [ck] IR0 .
~PCI i ltag_debug_module Avalon Memory Mapped Slave [cik] 0x00001000
-ap| E =dram SDRAM Controller [ck] B
=}-Serial = p— 51 Avalon Memory Mapped Slave clk_0 0x01000000
L@ Avalon-ST JTAG Interface & epcs EPCS Serial Flash Controlier [ck]
o Avalon-ST Serial Peripheral Interface (SPI) P epcs_control_port Avalon Memory Mapped Slave clk_0 & 0x00000000
@ JTAG UART O sysid System ID Peripheral [ck]
f © 5Pl (3 Wire Serial [— ) control_slave Avalon Memory Mapped Slave clk_0 Ux00001300 |
UART (RS-232 Serial Port) & T el [ck
i o USB2.0 HS Device Controller (RAM Based) — [~ avalon_jtag_slave [Avalon Memory Mapped Slave clk_0 0x00001808
-Transceiver PHY E PIO_LED FIO (Paraliel ¥O) [cik]
Legacy Components [— =1 Avalon Memory Mapped Slave clk_0 05000005300
[#-Memories and Memory Controllers & KEY PIO {Paraliel ¥O) [ck]
i -Microcontroller Peripherals i — =1 Avalon Memory Mapped Slave clk_0 0x00000810 -
4 [Tl | 3
Edit.. 9P Add... X remove @ Edit.. = = v x Address Map... ] [ ? Filters... I Fitter: Default
{
*, Warning: cpu: Custom Instruction compenents can be edited through the Component Editor
*, Warning: cpu: Dizabling the assign CPUID control register value manually wil no longer auto-assigns unique control register value. This option will always be turned on with default value set to 0.
@ Info: KEY: PIO inputs are not hardwired in test bench. Undefined values will be read frem PIO inputs during simulation.
o

TR X SITEEL TS [Finish] A% &4
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-
1 UART (RS-232 Serial Port) - uart_0

Megetore

UART (RS-232 Serial Port)

altera_avalon_uart

|' Block Diagram

[ show signals

Ik

uart_0

eset

lock intermupt

reset

1

E)dernal_connedion .
conduit

altera_avalon_uart

i |

[ pocumenaon |

" |v Basic settings

Parity:
Data bits:

Stop bits:

Swynchronizer stag

clude CTS/RTS
clude end-of-packet
[~ Baud rate
115200 -
Baud error: 0.01
@ixed baud rate

Baud rate (bps):
|' Simulated RXD-input character stream

Contents:

[ Modelsim Opti

|:| Streaming output window

[ interactive stimulus window

|' Simulated transmitter baud rate

Option:

:Acceleratad (Use divisor=2) -

)

RS232 & ¥ = — /L2 E%, £Anihk [RS232) ICAH, 7 R A, IRQ # H#ENEI Y 4Tl
LEd, 2TCEEN™EKD>THMS, [Generate] RZ U F#WHLEL L 9. RENEEI N
LA T a5, [Save) Z19)
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- — — — — — SIS —
> -« (F: i BN~
11 Altera SOPC Builder KERN.EL.Eopc‘ (F:¥01_waork¥cst¥fpga¥cyclonelv¥jp¥manual¥example¥sopc¥KERNEL.sopc) - - - =

File Edit Module System View Tools Nios |l Help

System Contents | System Generation|

Component Library Target Clock Settings.
8, b 4 Device Famiy: Cyclone VE = Name Source MHz
Configuration & Programming - clk_0 External 100.0 Remove
[-DSP
[=l-Interface Protocols
-ASI i
. ;ti;:r;:teed Use  Conn Name Description Clock B RQ Ta
- Interlaken B sdram SDRAM Controller [clk] | -
PCI — =1 Avalon Memory Mapped Slave clk_0 0x01000000 |0x0IFFFFFF
~501 L E epcs EPCS Serial Flash Controller [clk]
~+Serial 1 P epcs_control_port ‘Avalon Memory Mapped Slave clk_0 @ 0x00000000  [0x000007FF a | |
- Avalon-ST JTAG interface B sysid System ID Peripheral [ci]
5 Avalon-5T Serial Periphera [ control_slave ‘Avalon Memory Mapped Slave clk_0 0500001840 (000001347
ITAG UART B jtag_uart ITAG UART [eh]
{ o SPI(3 Wire Serial) [ avalon_jtag_slave Avalon Memory Mapped Slave elk_0 0x00001848 (000001347 fi]
W ART (RS-232 Serial Port) [ E PIO_LED PIO (Parallel VO [clk] E
USB2.0 HS Device Controlh [ =51 ‘Avalon Memory Mapped Slave clk_0 0500001820 (000001327
-Transceiver PHY B KEY PIO (Parallel VO) [clk]
Legacy Components [— s ‘Avalon Memory Mapped Slave clk_0 0x00001830 (0x0000133F a
E-Memories and Memory Controlers UART (RS-232 Serial Port)
P B Avalon Memory Mapped Slave clk_0 \ 0x00001800 [Dx0000181F b—nh &7
| | L4 O = N |
Edi... [# Ad. | | [ X Remove | [ B3 Eai. | EIEAE Address Map.. | | 7 Fiters... | Fiter: Defaut

', Warning: cpu: Custom Instruction components can be edited through the Component Editor.
'+, Warning: cpu: Disabling the assign CPUID control register value manually will no lenger auto-assigns unique control register value. This option will always be turned on with default value set to 0.
@ Info: KEY: PIO inputs are not hardwired in test bench. Undefined values will be read from PIO inputs during simulation

e | [roab ] [Comeme] ]

Lo TIEFIZa U A NVETH, TExit] 27 U 7 Quartus I EEIZE LET, &
NN HRTEDOEFEFE L L 912 KERNEL #58#H L, B O4RI#EIEL, EE#%, TCL
Tr7ANEFTL T ECREID Y TENET, GELWEBRIERFEITRTEZ S

o P\N_Az; ]

PLL
LIl eoeK g findkd f . C? k.0
—{in_port_to_the_KEY
out_port_from_the_PIO_LED[3..0] AUTEIT R H
insti Cyclone IVE ol N \ Dol Dol
N red_to_the_RS232 txd_from_the_RS222 GBI T s
P — I e e [
- | data0_to_the_epcs delk_from_the_epes. SUTEIT e H
P . i RESET — a,T . e .
BT, sce_from_the_epes JUTBUT sy e FIN_A1
. [ sdo_from_the_epcs B PIN_D2 :
e L e S
zs_addr_from_the_sdram{11..0] it H
zs_ba_from_the_sdram[1..0] =2
RN s S zs_cas_n_from_the_sdram [T N
P I S S P zs_cke_from_the_sdram Y e FI_ATS
zs_cs_n_from_the_sdram TR TE NG PIN_B4
[ . i )| 2zs_dq_to_and_from_the_sdram[15..0] e - pig E, PIN_C15.
Nre= = zs_dam_from_the_sdram(1..0] ik e S SR .
A - zs_ras_n_from_the_sdram BT e RS
: CATAD [ T — zs_we_n_from_the_sdram LS HEE PIN_BT6
PIN_H2 . PIN_B14

EUAEED YT LD, RIFE - a3 L LT D FPGA 12 AS 22 JTAG v CTH U v
—RFLTLEE0,

7.3.3 Y7 U TH%

NIOS II IDE11.1 Zi2#h &+, ZE#hk, Y7 h~7ailLby Fdo<T, £79, 7rd=x
I hear AL TLEEN, (3 vy F&—: Ctrl+b)

B fFo T, U A NSE T, RS232 IZET 2NE (X—R7 FL 2 & IRQ) % system.h
77 AMTEBEMENET,
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* RS232 configuration
S

fdefine R5Z32 NAME "IdEVIRSEBEﬂ
fdefine R5232 TYPE "altera awvalon uart"
[#define R5232 BASE 0300001800]

#define R5232 S5PAN 32

l#define R5232 TRQ 3
erfine TERRUPT CONTROLLER ID O

fdefine R5ZJ32 BAUD 115200
fdefine R5J32 DATA BITS &
fdefine R5Z232 FIXED BAUD O
fdefine R5ZJ32 PARITY 'N'

fdefine R5232 STOF EBITS 1
fidefine R5232 SYNC EEG DEPTH 2
fidefine R5232 USE CTS RTS O
ffdefine R5232 USE EOF REGISTER O
fdefine R5Z32 STM TRUE BAUD O
fdefine R5J32 STM CHAR STREAM ""
fdefine R5732 RELATIVEPATH 1
fidefine R5Z32 FREQ 100000000
fdefine ALT MODULE CLASS RS5232 altera avalon uart

W7 77 LhBBEELTHWEEL LD,
1. ~v X774 NMEIE
Osope.h 7 7 A VT FRED L O ITEEL £,

L 4
% Definet
et x4

#idefine LEDL
fdef ine KEYL
(fidetine _UARTY)
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fHm e JiR[=eesmessmssssassmansscosacscacscncsamoomas xS0
typedef struct!
[4
/Gﬁion{¢ )
struct [+
volatile unsigned long int RECEIVE_DATA 8] XELYRA
volatile unsigned long int NC 174 1
1BITS; ¢
volatile unsigned long int WORD; L
IRHDATA; o
AN J
/unionls N\
=truct {4
volatile unsigned long int TRANSMIT _DATA 18
volatile unsigned long int NC 24 L
1BITS: b EELIRH
volatile unsigned long int WORD; 4
ITHDATA; ©
PN Y,
union{ s
struct {4
volatile unsiened long int PE 1154
volatile unsiened long int FE 1154
volatile unsigned long int BRK 1154
volatile unsigned long int ROE 154 AT —H A
volatile unsizgned long int TOE S LU H
volatile unsizgned long int TMT 1154
volatile unsizned long int TRDY 1154
volatile unsizned long int ERDY 1154
volatile unsizgned long int E 1154
volatile unsigned long imt NC 2154
volatile unsigned long int OCTS 2154
\\\\‘ volatile unsigned long int CTS efed A’///
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RRZZ/ ny—5 bakTs

L AH
volatile unsigred long int EOP o
volatile unsigned long int NCI :19; 1
1 BITS;
volatile unsigned long int WORD; L
JSTATUS; o+

1
uriong s
struct {4
IPE

>,

volatile unsizned long int L

volatile unsigred long int IFE 2154

volatile unsigned long int [BRK o

volatile unsigned long int IROE 10| F¥hE—7
volatile unsigned long int ITOE o [ LR H
volatile unsigned long int TTMT o

valatile unsigned long int [TTRDY )

volatile unsigned long int IRRDY I

volatile unsizned long int [E o

volatile unsigned long int TREK R

volatile unsigned long int IDCTS o

volatile unsigned long int RIS )

volatile unsigned long int [EOP 1154

volatile unsigned long int NC 14; L

\.:.

1BITS; ¢
volatile unsigned long int WORD; .
TCOMTROL ; &

1
uniont
struct v ‘\\
volatile unsigned long int BAUD RATE DIYISOR 2160
volatile unsigned long int NC (16
1BITS; o
volatile unsigned  int WORD; L
1DIYISOR; o :
1 R— L — by JE

UART _5T5 ¢ j

OS5 SRR G A ES. 205 HMAKIZRS232 D 5O L YR ITHE L E
T, LURZITTRER (P78) 2R TEL X I,
{Embedded Peripherals IP User Guide) :

http://[www.altera.com/literature/ug/ug embedded ip.pdf
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Tahle 7-4. UART Core Register Map

. Description/Register Bits
Offset | Redister | ooy

Name 1513 |12 |11 10 |9 | 8| 7 |6 |5|4a|3|2]|1]|0
0 rxdata RO | Reserved (1)1 (1) | Receive Data
1 txdata WO | Reserved (1) | (1) | Transmit Data
2 status (2} |RW |Reserved | eop |cts|dcts |(1) |e rrdy | trdy | tmt |toe |[roe |brk |fe |pe
3 control RW | Reserved |ieop | ris | idcts |trbk | ie |irrdy | itrdy | itmt | itoe |iroe |ibrk |ife |ipe
4 divisor (3) |RW | Baud Rate Divisor
5 ;;S;it 3 |RW | Reserved (1)| (1) | End-of-Packet Value

Notes to Tahle 7-4:

(1) These bits may or may not exist, depending on the Data Width hardware option. If they do not exist, they read zero, and writing has no effect.
(2) Writing zero to the status register clears the dcts, e, toe, roe, brk, fe, and pe bits.

(3) This register may or may not exist, depending on hardware configuration options. If it does not exist, reading returns an undefined value and
writing has no effect.

EROQ)OR RIS 12, B 7,8bit (TRESNDT —HXITLVEDLY FF, 22 8bit &%
ELTWETDOT, 7,8bit 1X 1-6bit &R LTI,

AIEEIZELA L7z PIO LI CWET, AETHS LICHERD LA ZIEFIC LV EFRI L
7 (endofpacket ZfEDONRNDT, EXLETA), 2OV HFOHBIIA 7Y M T
BHETEHZLTY, LURZZDIt &Iy hr—/LTEX L, MEERICIAKREZE
AENET, k. 2N LYZZ b ary hr— L TEET,

%, RS232 HDo~A 7 nxERLET,

#ifdef ULRT
fdefine ULRT ( (UART ST *) R3232 BASE)

#endif /* UART */

@uart.h FH1ER
7y bDine 7ANEaH7 ) v, A=a2— [New] — [Header File] #7 VU v
7
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BB s 1 /- - sopcn - s 1 106

File Edit Refactor MNavigate Search Run Project Tools Window Help

=4 A ; ~ I
rﬁ - : | Iﬂ'}' ﬁ - ﬁ - |£| - @ - ﬁ: - D - q - @ )9-' ,_d - _} -
I Nios 11 C/C++ Projects &2 = O || [¢ main.c | [h| system.h (I@ sopc.h B2
= | = q}(::v = volatile on=igned long int IR
< At ts volatile on=signed long int ITH
b altera.componen wvolatile mnsigned long int ITI
BTDC‘ hello_world volatile un=igned long int ITI
#-<» Binaries volatile unsigned long int IRl
g Includes volatile onsigned long int IE
: volatile on=igned long int TEH]
B Debug : _g-n o .
: ] volatile on=signed long int IDd
""" (= drivers wvolatile long RT;

b I |

onsigned

-

2

int

I P
o I Froect.-

Ty

= m  GoInto

- [

= Open in New Window
..... |;EI ,aF pE

""" 'S Create Make Target...
£
#-i= hello]  gyjig Make Target...

""" =l h¢  Active Build Configuration »

= Copy
. Paste
Delete

uart.h AE :

&+ Nios IT C/C++ Application
g+ Nios II System Library

igh Nios II User-Makefile C/C++ Application

@x Mios II C/C++ Library

&% Source Folder
|¢] Source File

[§ Header File

(& Class

< Other...

V= ADOEEIR TUART T 1347 V=7 MM T 7730707 AT 47 &i@EH LT
UART (ZBHT 2%, 22T R r—YENEd, MoEE»S R 5L, uart &V )

HEER LA A,
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#ifndef UART H_
#define UART H_

I

* Include

B *f
#include "../inc/sopc.h"™
I

* Define

B *f
fdefine BUFFER SIZE 200
S

*# Struct

B *f

typedef struct{
onsigned int receive flag:;
onzigned int receive count:
onsigned char receive buffer[BUFFER SIZE]:
int (* send byte) (unsigned char data);
void (* send string) (onsigned int len, unsigned char *str):
int (* init) (void):
mn=igned int (* baudrate) (onsigned int baudrate):
}UART T:

extern UART T uart;
fendif /*UART H */
2. FIA =757 A4 WAERR

Y=/ O drivers 7 ANV E K7 ) v, A==a— [New] — [Source File] %7
Vo7, RI7A437 7 A4/L Tuarte] Z{ERLET,
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BB nios 11 C/C++ Projects 32 . = O

LV

#-1== altera.components
EIT;:C,«- hello_world
---o Binaries
(2 Includes
(= Debug
E'E? drivers
B inc
---@ sopc.h
- (B uart.h
El-Z= main
w-[g main.c
----- = application.stf
----- = hello_world.c.bak

#-1=5 hello_world_syslib [KERNEL]

uart.c N& :
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S
= Filename: uart.c
- Description:
= Version: 1.0.0
= Created: 2012.2.3
= Revision: none
= Compiler: HNios II 11.1 IDE
I
L

#include "sys/alt irg.h"
#include <stdlib.h>
#include <stdio.h>

#include "../inc/uart.h"

#include "../inc/sopc.h"

L
* Function Prototype
W * 7

static int uwart send byte (unsigned char data):

static wveoid uwart send string(onsigned int len, unsigned char *str):

static int uwart init (void):

static void uart ISR (void):

static int ser baudrate (unsigned int baudrate):

[ e
* Struct initialize
W *f

UART T uart={
.receive flag=0,
.receive count=0,
.send byte=uart send byte,
.send string—uart send string,
.init=part init,
.bandrate=set baudrate

¥
i*
* == FONCTION
o Hame: uart send byte

* Description:

*f
int uwart send byre (unsigned char data)
{

UART->TXDATA.BITS.TRANSMIT DATR = data;
while ('UART->STATUS.BITS.TRDY) ;

return 0;
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I*
*# === FONCTION
* Name: wuart send string

* Description:

]

I
void nart send string(onsigned int len,
{
while (len—-)

onsigned char *str)

{
uart send byte (*3tr++):;
H
¥
I*
*# === FONCTION
= Name: wuart init

* Description:

]

I

int wart init(veid)

{
get_baudrate (115200) ;
UART->CONTROCL.BITS.IRRDY=1;
UART->STATUS . WORD=0;
alt irg register(R3232 IRQ, NWULL, uart ISR}
retuorn 0;

¥
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S
* === FUONCTION
o Name: wart ISR

* Description:

*

*f
static woid uart ISR (veid)
i
while (! (JART->5TATUS.BEITS.REDY) )
uvart.receive buffer[uart.receive count++] = UART->RXDATA.BITS.RECEIVE DATA;
if (uart.receive buffer[uart.receive count-1]==' \n'){
uart.receive_buffer[uart.receive_caunt]='\0':
r uvart send string(uart.receive count,uart.receive buffer);
uart.receive count=0;
uart.receive flag=l:;
}
}
f*
*# === FONCTICH
= Name: set baudrate

* Description:

*f
int set baudrate (unsigned int baudrate)
i
UART->DIVISOR.WORD= (unsigned int) (ALT CPU_FREQ/baudrate+0.5)
return 0;
}

3. A VBBEE
TROEIIHEE, BE#R, RTT7ANVERFELIVSAVLELL I,
SR, EBEOT Y T AR— NEERL, TR T AE T ra—RLEL, A
R —IFLCHRERERZET,

wf] [Hello FPGA] 2FRENET, F—=R— FTMILALTHIE, ~A=F—=3F
AMERLAEbRFENET,
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________________________________________________________________________________

________________________________________________________________________________

#include
#include
#include
#include
#include
#include
#include

&

"system.h"™
"sys/alt irg.h"
<unistd.h>
<stdio.h>
<string.h>

" ./finc/uart.h"™
", .finc/sopc.h"

int main (void)

{
un=igned char buffer[50]="Hello FPGL!\n":
uart.init ().
while (1) {
if (wart.receive flag){
mem=zet (buffer, 0,50) /) clear buffer
strepy (buffer,warc.receive buffer):/
uvart.receive flag = 0;//clear flags
}
uvart.send string(sizeof (buffer),buffer);
usleep (500000) ;
¥
retarn 0;
H

/copy

uart.recelv

m

 buffer to buffer

AENBNIOS IT TU 7 AVZ A 7wy 7 F 7 DS1302 % £ D K 5 IZEBLT 5 0% 7]

L/EE'?Q

7.4.1 HE
DS1302 IL DALLAS #tOFEY T A ZA LTV v 7 F o 7T VTNV X —%
7, 3lbyte DEJRAM &V £7°, ORI, 3 DA RES (V&> M), T/OGF
— X NR), SCLK (VU 7 /VEsEE), BEEHRAM 28 1byte £721% 31byte X7k v hTF—
Zrmle/FHEEZET . MERAHBENMELS . 7T —F LREHMER A RFFT 28, Imw K VK
FELIET—H v — FESRLTLTEEN,

T
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battary WEE
1
.ﬂ“ﬂ‘q“
2 %h'
Ui
o [
¥ 2 e B
] 4% FhilHe g ﬂ §§ 1o
— T L
5 l—xs =
RET o
WL
T ‘r‘ DS 1302
R R23 R4
10k 10k 10k ’
RTC SCLE
RTC nRST
RTC_DATA

7.4.2 "— Ko7 %%

£9. =5 PI0 €Y =2—/L (RTC_DATA, RTC_SCLK, RTC_nRST) #{EmkE 9,
PIO & 2 —WAERFEIZ L. PIO £V 2— /L& IP a TICENZSR L T &V,
FRCEBLEOHTT RTC_DATA Z{ERT 28, 7 — X NAE LTCANEMINRH Y 7,
WD 10 2B ESLETT, o "> PI0 Y a—/WTHhZ#RELET,
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-
14 PIO (Parallel I/0) - pic_0 — — =
%& PO (Parallel I/O)
Mogutars  aiers_svalon_sio
|' Block Diagram H |v Basic Settings | i
[T show signals Width (1-32 bits): 1
. Direction:
pio_0
) Input
13
[=ets ) InOut
eset
n e () Output
1
I Output Port Reset Value: | gx0000000000000000
wternal_connection anduit
| [* output Register |
altera_awvalon_pio =
nable individual bit setting/clearing
| [ Enable individual bit setting/cleari
| [~ Edge capture register |
i |:| Synchronously capture
I Edge Type: RISING
I Enable bit-clearing for edge capture register
|
[* mterrupt
|:| Generate RQ
| IRG Type: LEVEL |
Lewvel: Interrupt CPU when any unmasked VO pin is logic true
Edge: Interrupt CPU when any unmasked bit in the edge-capture
register is legic true. Available when synchronous capture is enabled
s
1 @ Info: pio_0: PIO inputs are not hardwired in test bench. Undefined values will be read from PIO inputs during simulation.
|
||
Cancel | [ Finish

VER% DFR - -
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r B
11 Altera SOPC Builder - KERNEL.sopc* (F:¥01_work¥cst¥fpga¥cyclonelv¥jp¥manual¥example¥sopc¥KERNEL.sopc) lilﬂlﬂ

File Edit Module System View Tools Nios |l Help

System Contents | System Generation|

Component Library Target Clock Settings
8, b 4 Device Family. Cyclone WE = | Hame Source MHz
© RGBtogreyscaleconverto “ clk_0 External 100.0
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T FFo T, A NETH, RTCIZBT2HE (X—AX7 KL A & IRQ) % system.h
T AMTIEBEBMEET,

* RTC DATA configuration

#define RIC DATA NAME "fdevaTC_DATA"
#define RTC DATA TYPE "altera avalon pio"
#define RTC DATA BASE 0x00001540

#define RTC SCLE NBME "/dev/RTC SCLE"
#define RTC SCLE TYFE "altera avalon pio"
I#define RETC SCLE BASE 0=x00001850

* RTC nmR5T configuration

fidefine RTC WRST NAME "/dev/RTC nRST"
#define RTC WNRST TYPE "altera avalon pio"
fdefine RTC NRST BASE 0x000018560

b0V —Ra—RKop, UTOXR—ZAT RL2&2fibhEd,

#define RTC DATA BASE 0x00001840
#define RTC SCLE BASE 0x00001850
#define RTC_NRST BASE Ox00001860
W7 77 LB BEELTHWEEL LD,

1. ~v X774 NMEIE

@sopc.h 7 7 A VI FRED Y — A Z B L E T,

#define _RTC
#ifdef RTC #define RTC_SCLK ((PIO_STR *) RTC_SCLK_BASE)
#define RTC_DATA ((PIO_STR *) RTC_DATA_BASE)
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#define RTC_RST ((PIO_STR *) RTC_NRST_BASE) #endif /* RTC */

@ds1302.h BrifERL
Tyl bDine Z7ANE a7 ) v A=a2— [New] — [Header File] #7271 v
7

5 Filename: ds1302.c

* Description:

*

* Version: 1.0.0

* Created: 2010.4.16

* Revision: none

* Compiler: Nios Il 9.0 IDE
*

*

*/

#ifndef DS1302_H_
#define DS1302_H_

#include "../inc/sopc.h"
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#define RTC_DATA_OUT RTC_DATA->DIRECTION = 1
#define RTC_DATA_IN RTC_DATA->DIRECTION = O

typedef struct{
void (* set_time)(unsigned char *ti);
void (* get_time)(char * ti);
}DS1302_STR;

extern DS1302_STR ds1302;

#endif /*DS1302_H_*/

RS232 LA LT, HHICIFEERRH Y £9, RTHEHEEEHE Ny Fr—Y SN ET,
2. RIAN=T 7 A NVAERL

FoTDEAITRNIZED, ds1302 KT A "—%Ek L E 7,

WEARIAIRIFD Z A I T

I I
ADDRESS/COMMAND BYTE READ DATABYTE

EALEEO X A I TN
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[
ADDRESS/COMMAND BYTE WRITE DATA BYTE

TP, VYA ZILUTOT =7 VEY) T, B0 2 FTFRASR EFABMDOT R
VAL 3, BEEER, K0T FLA2EZIAL, RITT — AT,

READ | WRITE | BIT7 | BIT6 | BITS BIT4 |BIT3 | BIT2 | BIT1| BITO RANGE
81h 80h CH 10 Seconds Seconds 00-59
83h 82h 10 Minutes Minutes 00-59

— 10
85h 84h 12/24 0 P Hour Hour 1-12/0-23
87h 86h 0 0 10 Date Date 1-31
10

89h 88h 0 0 0 Month Month 1-12
8Bh 8Ah 0 0 0 0 0 | Day 1-7
8Dh 8Ch 10 Year Year 00-99
8Fh 8Eh WP 0 0 0 0 0 0 0 —
91h 90h TCS | TCS TCS TCS DS DS RS RS —

Y=/ O drivers 7 ANV E K7 v, A==a— [New] — [Source File| %7
Vw27, RIA4 75741 [ds1302.c) Z1ERLET,

3 Filename: ds1302.c

* Description:

* Version: 1.0.0

* Created: 2012.1.31

* Revision: none

* Compiler: Nios Il 11.1 IDE
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#include "../inc/ds1302.h"

static void delay(unsigned int dly);

static void write_lbyte to ds1302(unsigned char da);

static unsigned char read_1byte from_ds1302(void);

static void write data to _ds1302(unsigned char addr, unsigned char da);
static unsigned char read _data_ from ds1302(unsigned char addr);

void set_time(unsigned char *ti);

void get_time(char *ti);

DS1302_STR ds1302={
.set_time = set_time,

-get_time = get_time

}:

/*

* === FUNCTION

* Name: delay

* Description:

*/
void delay(unsigned int dly)
{
for(;dly>0;dly--);
}
/*
* === FUNCTION
* Name: write_lbyte to ds1302

* Description: dsl1302i257—# %1 byte#XiAie
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*/
void write lbyte to ds1302(unsigned char da)
{

unsigned iInt i;

RTC_DATA_OUT;

for(i=8; i1>0; i--){
if((da&0x01)!= 0)

RTC _DATA->DATA = 1;
else

RTC_DATA->DATA = O;
delay(10);
RTC_SCLK->DATA = 1;
delay(20);
RTC_SCLK->DATA = 0O;
delay(10);

da >>= 1; //ASMDRRCEEI TV 5

by
}
/*
* === FUNCTION
* Name: read 1lbyte from ds1302

* Description: dsl13027°51 byte7 —# ZatAiAte

*/
unsigned char read_lbyte from_ds1302(void)
{

unsigned char 1i;
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unsigned char da = 0;

RTC_DATA_IN;

for(i=8; i>0; i--){
delay(10);
da >>= 1; //ASMORRCEITWV5
i F(RTC_DATA->DATA 1=0 )
da += 0x80;

RTC_SCLK->DATA
delay(20);
RTC_SCLK->DATA
delay(10);

I
=

I
o

RTC_DATA_OUT;

return(da);

* Name: write _data to ds1302

* Description: dsl1302|Z7—# & & XA

*/

void write data to ds1302(unsigned char addr, unsigned char da)

{
RTC_DATA_OUT;

RTC_RST->DATA = 0;//Vt v b, (& ~_—1LH%)
RTC_SCLK->DATA = 0;
delay(40);
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RTC_RST->DATA = 1;

write_1lbyte to ds1302(addr); // 7 LA, =2v 2R
write_lbyte to_ds1302(da); // 1Bytes —# & X iAie

RTC_SCLK->DATA = 1;
RTC_RST->DATA = O;

delay(40);
}
/*
* === FUNCTION
* Name: read data from ds1302

* Description: dsl1302/57 —H & FiriAdr

*/
unsigned char read_data_ from_ds1302(unsigned char addr)
{

unsigned char da;

RTC_RST->DATA = 0;
RTC_SCLK->DATA = O;

delay(40);

RTC_RST->DATA = 1;

write_lbyte to ds1302(addr);
da = read_lbyte_from_ds1302();

RTC_SCLK->DATA = 1;

RTC_RST->DATA = 0;
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*/
voi

{

delay(40);

return(da);

Name: set time

Description: HfI&E

d set_time(unsigned char *ti)

unsigned char 1;

unsigned char addr = 0x80;
write _data_to_ds1302(0x8e,0x00); // = hr—/La~ > K WP=0, HIALHRLE

for(i =7;i>0;i1--){
write data_to_ds1302(addr,*ti); // F Z; W5 0 J] BEH 4

ti++;

addr +=2;

write_data_to ds1302(0x8e,0x80); // =t tu—/La~ > K, WP=1, HiAL v

Name: get_time
Description: HfTE, HAAAZ BA2BCDa— K, +iEIC AWV 3
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*/
void get_time(char *ti)
{
unsigned char 1i;
unsigned char addr = 0x81;

char time;

for (1=0;i1<7;i1++){
time=read_data_ from_ ds1302(addr);//5iAiA/ 7z HiF23BCD = — R
ti[i] = time/16*10+time%l6;//Fb %y i5 1 J WH 4
addr += 2;

3. AL VEEEE
FEDO X HITEELET,

/*

3 Filename: main.c

*  Description: RTCZEBr

*

* Version: 1.0.0

* Created: 2012.1.31

* Revision: none

* Compiler: Nios Il 11.1 IDE
*

*

*/
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#include <stdio.h>
#include <unistd.h>
#include <stdlib.h>
#include <string.h>
#include "._/inc/uart._h"

#include "../inc/ds1302.h"

unsigned char time[7] = {0x00,0x19,0x14,0x17,0x03,0x17,0x10};// 7 4 —~ v
F B4 B R H R 4

3 Name: main

* Description: #* 1 ¥k

*/
int main()

{
unsigned char buffer[50]="¥0";
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ds1302.set_time(time); //RTCOREH % 7% iE

while(1){
ds1302.get_time(time); / /R ]
//Aft %7+ —~ v b, il 1 2010-4-4 15:25:00
sprintf(buffer, " 20%d-%d-%d %d :%d:%d¥n",
time[6],time[4],time[3],time[2],time[1],time[0]);
[/ TIVR— N TG
uart.send_string(sizeof(buffer) , buffer);

//printf('20%d-%d-%d %d:%d:%d¥n",time[6],time[4],time[3],time[2],time[

1], time[01);
usleep(100000);

return O;

FREOY—=ATAMNEREGL LYY TAR—FTEELET FiEioNEZEE L E
340). i, printf Zffi->CTar Y —LIHALTH OK TY,
ECT7ANERFL I RV L TOLBRA— R TREREZ R T EN,

7.5 SPI

AHi7r 5 NIOS II T SPI XA DfE W7 Z#i i L £,

7.5.1 #f%=&

SPT i 2

SPI |3 %:5k Serial Peripheral Interface DB T3 BB U7 _Y T =T f L Z T =
— 29, Motorola =GR LZFHX UV 7 VEEE—RE20 . 2T 4 #=EH
NATY, R N— R T HREZ FFo720, SPL 1B 2% Y 7 h U= 7 BFHICR Y |
CPU T LV Z< O CHOEEL NI TE £ 7,

SPL G DJFIITIEFIZS I TTR, ZHUI~v AL — AL —TF— RTEfEL £,
ZDE—RFI—RIZ—DV AL THNA AL —=DFET DAV —T T, R&FD, D7
Kb 40T 4 WE BFBHEIZED 3 74 TENWTT (—HMOEeskE, A6} "E
EF—FThD),

TRIFTRTO SPL T AL ANRHERE LD TT MISO(F AKX —A L AL—TT 7 1),
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MOSI (v AX—T Uk« AL—T7A42), SCK (Zuv7), CS (Fv7ELI ) b
0 ET,

BMISO - Y AX —FT N, ZADT —H THI, AL =TT/, A0 5 AT

BMOSI - VA X —FT A ADT —H B AT, AL—TF 34 ZATHIJ;

BSCK- vRAHZIZL o TAEKEIND 7 vy Z{5753

BMCS- AL—THNEE, ~RAEZTFT L ZANLHIE SN,

ZIZT, CS FFvyv7rRNEBRENL20EZHELET, ITF 7 L7 MEENTOIE
DA =T IMEFTI2 58 (BENMN ETIHMREND) . ZOF v TOBERGHTHDHZ LT
T, ZAUTE Y, RIU AR EIZEED SPI 731 A28+ 5 2 LM TEET,

7.5.2 "— Ry TR

CyclonelV B# AR — F®D LAN A > % 7 = — A% SPI RACTHEHE I T, LAN Fv 7%
Microchip 10> ENC28J60 T3, £, ZOHSDEEA R THEL X5, Fitd L I,
SPI /X% L B# DT : LAN_MISO, LAN_MOSI, LAN_SCK

iz PIO €Y 2 — AV CEIAINET, HoHE U blibRnT3, 21X, LAN_aWOL,

Eco [ Utz u EC10
+ 106 B2k 230 LED_G
106 ¥ RI7 330
1 25
| U b i 2L powae
| 5 s LEDA 6 Ca1  33p
LAN_nINT R Pl I}
LAN_nINT 53—ttt T \ildose [y P38 — Il
LN S50 LA MISD 5150 osci 22 =
gL, AN MOST 7|50 il 7 5MHz L
LaN_MOS 15— i sl wesase [ 1T I =
_ ) | BT g | 2CK wEspll 5y - [l
LR aT<¢ A RRET T widpll [5—1—PevaB Ch2 3
- I—m 1o e ety (12 [ TROUT.
| TP 2 TPIN- TROUTH (e l TR
S TPIN+ TPOUT- 2
R28

Fibias et pawze
% 2K ENCTEJED

AEE SPL NADFENWT 2§ L E4 0T, ENC28J60 (15 L » LHEMETT DT, Z 2%
BLERA, T, SPIEY2— VAR L TITEEL L 9,

PIO &Y 2 —AER AT L. PIO £V 2— /L& IP a 7IZBNZSR L T &N,
RTC »FE|ZHix £ LT, Quartus I 7 vy =7 F%B&, SOPC Builder 3.5 _Eif,
TROEHZHETVI Y v
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Library

----- 2 RGBtogreyscaleconvertor
-Bridges
~Configuration & Programming
-DSP
Interface Protocols

GH-ASI

[+-Ethernet

[+-High Speed

--Interlaken

..pc_|

[+-SDI

=+Serial

. - @ Avalon-ST JTAG Interfac
2 Awvalon-5T Serial Periphe

@ A AR

ZPI (3 Wire Serial)

& @ UART (R5-232 Serial Por

[T -

]

BRTF 7/ no—RbARICTS

Type : [Master] ; Number of select : [1] ; SPI clock rate : 11000000] ; Width : 8]
Shift direction : TMSB first] Zi%E L T25 [Finish] R~ U #3

-
4 SPI (3 Wire Serial) - spi_0

y o

SPI (3 Wire Serial)

Megators’ attera_avalon_spi

|' Block Diagram

|:| Show signals

spi_0
Ik e intermupt ir
i eset "
i i_control_port }
i sternal I

altera_avalon_spi

[* Master/Slave |
Type:

| Master - |

Number of select (55_n) signals (one for each slave [
SPI clock (SCLK) rate:

Actual clock rate: 1000000.0 Hz
|:| Specify delay

Target delay: 0.0

Actual delay: 0.0

~ Data register

Width: 8 v | bits
Shift direction: |MSE first |

~ Timing
Clock polarity: .D v'
Clock phase: .D v'

|' Synchronizer Stages

|:| Inzert Synchronizers
Depth:

[X]

|' Avalon interface

|:| Disable flow control on Avalon slave interface

|

cancel l Finish

ThUS, D =5 PIO €Y 2 — /b B IERMLETY, —DIlL CSEFHIEM T, &5 —
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DIFENAMEETY, 7o SPI N2AH D CS EHafibn2nin? Ly 7 hox

T OB VRO S D Z & TT,
#FVIAZPIO EY 2 —/b

Width : 1] ; Direction : [Input] ; Interrupt : [Generate IRQJ ; IRQ Type : [LEVEL]
FRELTHS [Finish] A& 24

-
4 PIO (Parallel I/O) - pio_0

PIO (Parallel I/O)

Magoters’ alttera_avalon_pio

|' Block Diagram

|:| Show signals

I |' Basic Settings

pia_0
L lock intermupt

1l

|

: xternal_connection

f attera_awal
||

L

|

4 m

| F

Width (1-32 bits):
Direction: ) Bidir
) InDut
) Output
Output Port Reset Value: | n.0000000000000000

[* output Register |

m

Enable individual bit setting/clearing

|' Edge capture register |

I:l Synchronously capture
Edge Type: RISING

Enable bit-clearing for edge capture register

|' Interrupt |

LEVEL =

Level: Interrupt CPU when any unmasked 'O pin is logic true
Edge: Interrupt CPU when any unmasked bit in the edge-capture
register is logic true. Available when synchronous capture is enabled

IRQ Type:

= e we

@ Info: pio_0: PIO inputs are not hardwired in test bench. Undefined values will be read from PIO inputs during simulation.

|

Cancel ]H_Finis-h J

)

. -

CS il PIO £ = —/L

Width : 1] ; Direction : [Output] % E L T2>5 [Finish) A% 2 & #4
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-
4 PIO (Parzllel I/0) - pic_1

%& PO (Parallel I/O)

Megotors” alttera_awvalon_pio

.

|' Block Diagram |

_ [~ Basic Settings |
[T show signals Width (1-32 bits); |1 |
piD ] Direction: ) Bidir
) Input
13
It ©) InOut
1 eset
i 2EL Output
| 1
| _ I Output Port Reset Value: | 5x0000000000000000
| wternal_connection anduit
| [* output Register |
altera_awvalon_pio =
|:| Enable individual bit setting/clearing
| |' Edge capture register |
i Synchronously capture
\ Edge Type: RISING
| Enable bit-clearing for edge capture register
I ~ Interrupt |
I Generate IRQ
! IRQ Type: LEVEL

Lewvel: Interrupt CPU when any unmasked VO pin is logic true
Edge: Interrupt CPU when any unmasked bit in the edge-capture
register is legic true. Available when synchronous capture is enabled

= o ww we

Cancel I Finish l

TV a—VEENE, ARTEEELET,

SPI (3 Wire Serial)

&pi_control_port Avalon Memory Mapped Slave
El LAN_nINT PIO (Parallel VO)

&1 Awvalon Memory Mapped Slave
E LAN_CS PIO (Parallel VD)

1 Avalon Memory Mapped Slave

Bcte, N—AT7 FLA, IRQ ZHEEIV 2T

IUNANVFETH, Quartus II A4 VEEIZELE T, £0%, TCL 7 7 A Vickih e

[clk]
clk_0 0x00000800 [0x0000051F
[chk]
clk_0 0x00000820 [0x0000052F
[clk]
clk_0 0x00000830 |0x0000053F

L, IRMEL b a AL LEL L9,

DAFTEAEELTTCL 7 7 A VE2FATLE T,

SRR DBET -
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KERNEL
i R e S, S L E? ck_0
FIN_R9 < resel_n
-- -- in_port_to_the_KEY
— I NISO_to_the_LAN A WOSI_from_the_LAN o
nst! SCLK_from_the_LAN — A
S5_n_from_the_LAN 1—
- T UREGERTTTT : R out_port_from_the_LAN_CS e Sl s S L -
FIN_T
= . o i (| "-Port-to_the_LAN_nHT
‘\0J>] _— out_port_from_the_PI0_LED[3.0]
LR —| mxd_to_the_RS232 txd_from_the_RS232 e s B
out_port_from_the_RTC_DATA
out_port_from_the_RTC_SCLK S
out_port_fram_the_RTC_nRST _— il
I | ael_te_the_spes dek_fTom_the_gpes e X
sce_from_the_epcs. SRR [PnHT ]
— R - - - - — — — sdo_from_the_epcs — LU g (|
. : o [Frct |
zs_addr_from_the_sdram[11.0] L [ s
25_ba_from_the_sdram(1..0] i ——
zs_cas_n_from_the_sdram e i .
28_cke_from_the_sdram TELT S CKE PIN_ATS
zs_cs_n_from_the_sdram e L PN EZ |
zs_dq_to_and_from_the_sdram{15..0] D[ PIN_C15 | -
zs_dgm_from_the_sdram[1..0] I s
zs_ras_n_from_the_sdram — i - |-
zs_we_n_from_the_sdram e g PIN_EB16 |-
PIN_B14

ENTE, TR_RTT7ANEBREL LI NA L LET,

7.56.3 Y7 by =T BA%

NIOS II IDE11.1 ZE#h =&, E#E#itk, Y7 b~7ualEbDEFTOT, £7., Yuv=
I hear AL TLEEN, (a vy bF—: Ctrl+b)

L FFo T, U R_ANETH, LANIZBET AR (X—R7 KL 2L TIRQ) % system.h
TrANTBEMEShET,

/*
* LAN configuration

*

*/

#define LAN_NAME "/dev/LAN"
#define LAN_TYPE "altera_avalon_spi™
#define LAN_BASE 0x00001820

/*
* LAN_nINT configuration

*

*/

#define LAN_NINT_NAME "/dev/LAN_nINT"
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#define LAN_NINT_TYPE "altera_avalon_pio™
#define LAN_NINT_BASE 0x00001890

* LAN_CS configuration

*

*/

#define LAN_CS NAME */dev/LAN_CS™
#define LAN_CS TYPE "altera_avalon_pio"
#define LAN_CS BASE 0x000018a0

b0V —Ra— Koy, UTOR—ZAT RL2&2ibhEd,

#define LAN_BASE 0x00001820
#define LAN_NINT_BASE 0x00001890
#define LAN_CS BASE 0x000018a0

WIZT 0 77 LEEELTHEELL I,
1. ~y X 77 A EE
Dsopch 7 7 A /WX Fred Y —AZBIMLET,

* Define

* Peripheral registers structures
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typedef struct{

volatile unsigned long int RXDATA;

volatile unsigned long int TXDATA;

union{
struct{
volatile unsigned long int NC 3;
volatile unsigned long int ROE 1;
volatile unsigned long int TOE :1;
volatile unsigned long int TMT 1;
volatile unsigned long int TRDY t1;
volatile unsigned long int RRDY t1;
volatile unsigned long iInt E t1;
volatile unsigned long int NC1 123;
}BITS;
volatile unsigned long int WORD;
}STATUS;
union{
struct{
volatile unsigned long int NC :3;
volatile unsigned long int IROE t1;
volatile unsigned long int ITOE t1;
volatile unsigned long int NC1 :1;
volatile unsigned long int ITRDY t1;
volatile unsigned long int IRRDY t1;
volatile unsigned long int IE t1;
volatile unsigned long int NC2 t1;
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volatile unsigned long int SSO 121;
}BITS;
volatile unsigned long int CONTROL;
JCONTROL ;

unsigned long int RESERVEDO;
unsigned long int SLAVE_SELECT;

}SPI_ST;

* Peripheral declaration

———————— */

#ifdef _LAN

#define LAN ((SP1_ST *) LAN_BASE)
#define LAN_CS ((P10_STR *) LAN_CS_BASE)
#define LAN_NINT ((P10_STR *) LAN_NINT_BASE)

#endif /* LAN*/

INHOY—A I TFRER (P93) ICLVWIEGNET, MEERDIEEIX FiLT — 7 VLV DIRE
ICEVRESHET, RS232 LA L TY,
{Embedded Peripherals IP User Guide) :

http://[www.altera.com/literature/ug/ug embedded ip.pdf
KEERLIAN, _R—27 RLADOERHEMSNLET,
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Tahle 8-3. Register Map for SPI Master Device

Internal . Type
Address Register Name [RMW] 3211 |10 |9 | 8 7 6 5 4 3 2(1|0
0 rxdata (7) R RXDATA (n-1..0)
1 txdata (1) w TXDATA (n-1..0)
2 status (2) RW E | RRDY | TRDY | TMT | TOE | ROE
3 control RW SE,S IE | IRRDY | ITRDY ITOE | IROE
4 Reserved —
5 slaveselect (3) RW Slave Select Mask

Notes to Table 8-3:

(1) Bits 31 to n are undefined when n is less than 32.

(2) A write operation to the status register cjears the ROE, TOE, and E bits.
(3) Present only in master mode.

@enc28j60.h HHIEAL

Tyl bOinc ZANEEHEI ) v, A=a2— [New| — [Header File] #7 U v
4

enc28j60.h 7 7 A VN (—H Y — AN, MiZid~A 7 nERERH D £, Wit
IOV TN Y =2 ZOFEE AT 50N £9,)

* Data Struct

typedef const struct{
unsigned char (* read_control_register)(unsigned char address);
void (* initialize)(void);
void (* packet_send)(unsigned short len,unsigned char * packet);
unsigned int (* packet_receive)(unsigned short maxlen,unsigned char
* packet);
}ENC28J60;

* external variable

extern ENC28J60 enc28j60;
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2. RIA=7 74 NWAERK

a7 O drivers 7 AN A ELE7 Y v A==2— [New| — [Source File| %7
Vw7 RTZANRT 7 AL Tenc28j60.c) ZAFEp L £, (&Y —ADMkE, A O
WOV TN =2 ZDEEIE—TDHOMRKITRY £73,)

3 Filename:

* Description:

enc28j60.c

1.0.0

2012.1.31

none

Nios 11 11.1 IDE
http://www.csun.co.jp

e
* Version:
* Created:
* Revision:
* Compiler:
* URL:
e
e
*/

J e

* Include

#include "../inc/enc28j60.h"
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#include "../inc/sopc.h"

#include <stdio.h>

* Function Prototype

static unsigned char enc28j60_read_control_register(unsigned char
address) ;

static void enc28j)60_initialize(void);

static void enc28)60_packet_send(unsigned short len,unsigned char *
packet) ;

static unsigned int enc28j)60_packet_receive(unsigned short

maxlen,unsigned char * packet);

* Variable

/7SRO
ENC28J60 enc28j60={

-read_control_register = enc28j60 read_control_register,

-initialize = enc28j60 initialize,
-packet_send = enc28j60 packet send,
-packet_receive = enc28j60 packet_receive

};

static unsigned char enc28j60_bank = 1;

static unsigned short next_packet pointer;
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/*
* === FUNCTION

* Name: set _cs

* Description:

*
*/
static void set_cs(unsigned char level)
{
it(level)
LAN_CS->DATA = 1;
else
LAN_CS->DATA = 0;
}
/*
* === FUNCTION
* Name: enc28j60 write_operation

* Description:

=/
static void enc28j)60_write_operation(unsigned char op, unsigned char
address, unsigned char data)
{

1/ c SEARBNLITRE ., KENDBFRDT= 0

set_cs(0);

//ET, TA ha~vr RERIT, AT—FALVAZOIMTZ A L T E$, TMTA0
(272 BEE, FETORETT,

J/INTALC R o Te b, BEFET, TORF, LY ZZNRENTND
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LAN->TXDATA = (op | (address & Ox1F)); // write command

while(?(LAN->STATUS.BITS.TMT));

/17— 5 FEE AR, AT —H AL VAL DOINTEZRA L TOET, TMTA0IS 72 HRE, %3
T ORIETT,

J/INTHALC RS Te b, FEFET, TORF, LI ZZNRENTND

LAN->TXDATA = data; // write data

while(?(LAN->STATUS.BITS.TMT));

//3EKRTE TR, ¢ SEmBNMITRE

[

set_cs(1);
}
/*
* === FUNCTION
* Name: enc28j60 read operation

* Description:

=/
static unsigned char enc28j60_read_operation(unsigned char op,unsigned
char address)
{

unsigned char data;

1/ c SEARBNILICRE ., KENDBFRDT= 0

set_cs(0);

//ET, T4 ha~wr RE¥T, AT—F ALY RAZOTMT2 A L TWET, TMTA0
(272 B g, FETORETT,

J/INTALUC R o Te b, FEFE T, TORF, LI ZZNRENTND

LAN->TXDATA = op](address&0x1f);

while(?(LAN->STATUS.BITS.TMT));

1/7— 2 ERF, OX00%FE L ET, OX003 7 ¥ LT —4 | ZHIUIRGEHE AT 5729
T7,

LAN->TXDATA = 0x00; //0x00 is random number ,to enable clock

while(? (LAN->STATUS.BITS.TMT));
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J/NACEMUID L P R E LA TE—2 B D3 A R EZ e DT, 2[EE & AT
if(address&0x80){

LAN->TXDATA = 0x00;

while(! (LAN->STATUS.BITS.TMT)); //The fTirst byte that MAC and

MIl registers read is invalid,so they need to read twice

}

/17— 5 & AR

data = LAN->RXDATA;
IIFERBBTET ., o SEMBMICHE
set_cs(1);

return data;

3. AA VEEEE
Z MBS T 24T 0 ET, LAN TRIFET 2 7T AL TCP/AP 712 k2L TLNERT
XFEHADOT, TCPAP 71 k2L &2 H AR —F BT LET,

/*

5 Filename: main.c

*  Description: SPI/NAZEM]

* Version: 1.0.0

* Created: 2012.1.31

* Revision: none

* Compiler: Nios Il 11.1 IDE

e

* URL: http://www.csun.co.jp
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* Include

#include "../inc/enc28j60.h"

/*
* === FUNCTION

3 Name: main

* Description:

*/
int main()

{
enc28j60.initialize();

return O;

BREFELTa AV LELE D, BN, 7077 A3 A—RNcF e —RL7<
TEWTd, Yo m—RLTH LAN O#E L1 T3,

7.6 1IC
AKEiH S NIOS I TIIC NZADEWF &AL E9,
7.6.1 #=

IIC RADEN S ZFHAT 5720, /N~ Ko7 1X 512 /34 ~® EEPROM : 24L.C04 % fif
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bhET, NIOSII O, IICA v F 7 =—ANH Y Wi, ZOMRELZEH TS0
TOFERHY ET, —2IF IP v 7 2w OERH B VIEZEEE IP ~ 7 Dﬁ\%%ﬁ%ﬁbiﬁ“ b

9 —2IX 10 TIC NAT 1 b a/Vafif LE 3 RENI%RE O JEEH A LT 24LC04 12

BEIRIAIR « FiAB T br—/L LET,

IIC "X DJHEE :

IIC(Inter — Integrated Circuit)/X 2% Philips #1775 B L 7= 2 ﬁ’ﬁ_ﬁ“/ U TN ATT,

ZONRATvAr7mnay ha—7 LENT A A C&E£7, 7 —# SDA Lt SCL

THR SNV Y TANRNRER ) EF, HMEEXERmMETLTEEd, CPU &HlHIND

IC ®f#l, IC & IC ORIEM A M TEZIETT . s A B — K43 100kbps T,

EZEOMICZEE SR H Y £7

Blta(E=. K TES. WEEEEZDITONET,

BRtGIE 5 : SCL N & BN OHA . SDA & BN HARENICEE, EE2ED £,
ETI1E5 « SCL A& B OHA . SDA WMEEN O EENICEE, REEKDLEET,
WEES  ZAED IC 1X 8bit T — X 32\ 121 . EED IC IR E DIKENL 7T A & 1%

TR EZ TR EICE LET,

CPU Il st 2=y MZHDEFEFEL, filllchs2=y FRLIREEZZRHD
£, CPU DNLSEE B EXZE Licth, EERORBUZ & 0 flkket 59 2024l L E 37
IGBE T ZZE L TCWRWES, filllcid 2=y MONEIZR D &ML ET,
IRODEFOWM, BIBEZPLETYT, RTELLIGEREZVRRSTHLRNTT,
TRIZIC AZDEA I TRERLET,

SCL

SDA

START STOP

7.6.2 /— K77 EA%E
EPIP v/ il mo 10 Y2 — L EEMLETY, 4128 SCL & SDA #fH) b E
9, SCL IZ output(ti /7). SDA i Bidirection (B J5[\) T3,

PIO Y = — MERRIEIF L. PIOEY 22— /L% IP a7 IZiBEMESR L T EEN,

SPI Ef|OFEIZH = £ LT, Quartus II 7' v =7 b %%, SOPC Builder #37.5 Eif,
THO LI ZHETAT ) v
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- O Avalon-ST Serial P
= JTAG UART
; SPI (3 Wire Serial)
@ UART (R5-232 Ser

- @ USB2.0 HS Device

+-Transceiver PHY

H-{egacy Components

H-Kemorigs and Memory Control

H-Wicrocontroller Peripherals

~I-Peripherals

--Dehug and Performance
[+ Display

E}--M_icrucuntrnller Peripherals

PIO (Parallel VO

vectored Interrupt
[+}-Multiprocessor Coordinatio
[+-PLL

o P ey O e O e |

HOA - 1

Width : 1]

Direction : loutput) Z&%E L CTH 5 [Finish] &% 5
XSCL &Y 2—/L
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-
4 PIO (Parallel I/O) - pic_0

%& PO (Parallel I/O)

Megotors” alttera_awvalon_pio

|' Block Diagram

"] show signals

pio_0
L lock
eset set
i lan
wternal_connection |
onduit

»

I |" Basic Settings

Width (1-32 bits): 1
Direction: 1 Bidir

) Input

Output

Output Port Reset Value: | i0000000000000000

[* output Register

| altera_awvalon_pio =
| |:| Enable individual bit setting/clearing
| |' Edge capture register |
Synchronously capture
I Edge Type: RISING
I Enable bit-clearing for edge capture register
|
1l "~ Interrupt
Generate IRQ
IRQ Type: LEWEL
Lewvel: Interrupt CPU when any unmasked VO pin is logic true i
i Edge: Interrupt CPU when any unmasked bit in the edge-capture
register is legic true. Available when synchronous capture is enabled
s
| [
|
H

Cancel l Finish |

WX SDA £ = — VB VERR

Width : 1]

Direction : Bidir] Z#XE L T2 5 [Finish] R~% #4
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1) PIO (Parallel 1/0) - pio_t - - =
. — il
%& PO (Parallel I/O)
Mogutars  aiers_svalon_sio
4
|' Block Diagram | H i
] |" Basic Settings |
[T show signals Width (1-32 bits); l 1 l
. Direction: ;
pio_1
) Input
13
[=ets ) InOut
eset
e ) Output
1
I Output Port Reset Value: | gx0000000000000000
wternal_connection |
onduit
[* output Register |
| altera_awvalon_pio =
| |:| Enable individual bit setting/clearing
| |' Edge capture register |
|:| Synchronously capture
I Edge Type: RISING
I Enable bit-clearing for edge capture register
|
1l |" Interrupt
|:| Generate RQ
IRQ Type: LEWEL i
Lewvel: Interrupt CPU when any unmasked VO pin is logic true i
i Edge: Interrupt CPU when any unmasked bit in the edge-capture
register is legic true. Available when synchronous capture is enabled
s
1 @ Info: pio_1: PIO inputs are not hardwired in test bench. Undefined values will be read from PIO inputs during simulation. |
|
H
| |
| cancel || Finisn |
—— e e

HRTZEIE S, ~—AT7 FLA L IRQ Z ABNCHID 4 TIZ LIZ@REkT -

B scL PIO (Paraliel 1O} [clk]
=1 Avalon Memory Mapped Slave clk_0 0x000018b0 |0x0000180F

PIO (Paraliel 1O}
=1 Avalon Memory Mapped Slave clk_0 0x000018c0 |0x000018cf

RIFLTH 5 [Generate] #7 Uy 7 Lar AL LEL LI,

2 NANETH, Quartus IT A A VHEEICELET, TO#%, TCL 77 A Mk vy
DL4FTEEELTTCL 7 7 A VEFEITLET,

FATHR DR

out_port_from_the_SCL SR ol S e o=l A :
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FNTHE, XTI 7 ANVEHRFEL LI NA NV LLET,

7.6.3 Y7 hU T BR%E

NIOS II IDE11.1 ZE#h =&, E#itk, Y7 b~7ZualEbDETOT, £7. uv=
7 hear AL TLEIN, (ay h%—: Ctrl+b)

o T, av A 5ETH, SCL & SDA IZBTANE (R—27 L2k IRQ) %
system.h 7 7 A VBN S IVE T,

/>
* SCL configuration

=/

#define SCL_NAME "'/dev/SCL"

#define SCL_TYPE "altera_avalon_pio™
#define SCL_BASE 0x000018b0

* SDA configuration

*/

#define SDA_NAME "/dev/SDA™

#define SDA_TYPE "altera_avalon_pio™
#define SDA_BASE 0x000018cO

WITT v 7T LHEELTHEEL L I,

NIOS IT API OfEHFIEERIT D720, ARHilX NIOS II @ API %> T IIC N A DfEW
Tl LET, NIOSTTAPI #&H £ v B LEH A, BHIFAENEL7ZEY TT,)

1. ~v &7 7AEE

tic.h BRI

uavel bOine 7ANEEHI Y v/ A==2— [New| — [Header File] #7271 v
4

iich 7 7 A VNE BN DIRIEOY TNV Y =252 ZDFEEFa—LTHEY,)

/*
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*

3 Filename: 1iic.h

*

3 Description:

*

3 Version: 1.0.1

3 Created: 2012.1.31

3 Revision: none

* Compiler: Nios Il 11.1 IDE

* URL: http://www.csun.co.-jp
*

*

*/

#ifndef 11C_H

#define 11C_H

)
* Define

A e e e e
_________________ */

#define OUT 1

#define IN 0

typedef struct{
void (* write_byte)(unsigned short addr, unsigned char dat);
unsigned char (* read_byte)(unsigned short addr);

HIIC;

extern 11C 1ic;

#endif /*11C_H_*/
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2. RIA=7 74 NWAERK

a7 O drivers 7 AN A ELHE7 Y v A==2— [New| — [Source File| %7
Vo7, RIA-T 7 A0 NHiee) Z{ERRLET,
IOWR_ALTERA_AVALON_PIO_DATA &9 B%%iE NIOS IT @ API T, LLRI & &V
F9. BT Tsopeh) 77 A MCHEERE 2B INLEH D F8 A,

/*

-
-
(9]
(9]

3 Filename:

* Description:

* Version: 1.0.1

* Created: 2012.1.31

* Revision: none

* Compiler: Nios Il 11.1 IDE

= URL: http://www.csun.co.jp

* Include

#include <stdio.h>
#include <sys/unistd.h>

#include <io.h>
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#include "system._h"
#include "altera_avalon_pio_regs.-h"
#include "alt_types.h"

#include "../inc/iic.h"

* Variable

static alt u8 read byte(alt ul6 addr);
static void write byte(alt_ul6 addr, alt_u8 dat);

* Struct

11IC 1ic ={
-write_byte = write_byte,
-read_byte = read_byte

s

/*
* === FUNCTION =====================—========
> Name: start

* Description: [1I1CEH)

*/

static void start(void)

{
I0WR_ALTERA_AVALON_PIO_DIRECTION(SDA_BASE, OUT);
I0WR_ALTERA_AVALON_PI10_DATA(SDA_BASE, 1);
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IOWR_ALTERA AVALON_ P10 _DATA(SCL_BASE, 1);
usleep(10);
IOWR_ALTERA AVALON_PI10_DATA(SDA BASE, 0);

usleep(5);
}
/>
@ e [FUNCTIEN s
* Name: uart _send byte
* Description: 1I1C{EIE
=/
static void stop(void)
{
IOWR_ALTERA_AVALON_PI10_DIRECTION(SDA BASE, 0OUT);
I0WR_ALTERA_AVALON_P10_DATA(SDA_BASE, 0);
I0WR_ALTERA_AVALON_P10_DATA(SCL_BASE, 0);
usleep(10);
I0WR_ALTERA_AVALON_P10_DATA(SCL_BASE, 1);
usleep(b);
I0WR_ALTERA_AVALON_P10_DATA(SDA_BASE, 1);
usleep(10);
}
/*
* === FUNCTION ===============================
* Name: ack
* Description: 1ICILE
=/

static void ack(void)

{
alt_u8 tmp;

I0WR_ALTERA_AVALON_P10_DATA(SCL_BASE, 0);
IOWR_ALTERA_AVALON_PI10_DIRECTION(SDA BASE, IN);
usleep(10);
I0WR_ALTERA_AVALON_P10_DATA(SCL_BASE, 1);
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usleep(b);
tmp = IORD_ALTERA AVALON_PI0O_DATA(SDA BASE);

usleep(b);
I0OWR_ALTERA AVALON_PI10_DATA(SCL_BASE, 0);

usleep(10);

while(tmp);

}
/>
= e FUNCTICN s
* Name: 1Hic _write
* Description: 11CTClbytes EXiATe
=/
void iic_write(alt_u8 dat)
{
alt u8 i, tmp;
IOWR_ALTERA_AVALON_PI10_DIRECTION(SDA BASE, 0OUT);
for(i=0; i1<8; i++){
I0WR_ALTERA_AVALON_P10_DATA(SCL_BASE, 0);
usleep(b);
tmp = (dat & 0x80) ? 1 : O;
dat <<= 1;
IOWR_ALTERA_AVALON_P10_DATA(SDA_BASE, tmp);
usleep(b);
IOWR_ALTERA_AVALON_P10_DATA(SCL_BASE, 1);
usleep(10);
}
}
/>
* === FUNCTION ==============================
* Name: read
* Description: 11C)»51byte% itiiAte
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*/
static alt u8 iic_read(void)

{
alt u8 i, dat = 0;

I10WR_ALTERA_AVALON_PIO_DIRECTION(SDA_BASE, IN);

for(i=0; 1<8; i++){

IOWR_ALTERA_AVALON_PI0_DATA(SCL_BASE, 0);
usleep(10);
IOWR_ALTERA_AVALON_PI0O_DATA(SCL_BASE, 1);
usleep(b);

dat <<= 1;

dat |= I0RD_ALTERA AVALON_P10_DATA(SDA BASE);
usleep(b);

usleep(b);
IOWR_ALTERA_AVALON_PI10_DATA(SCL_BASE, 0);
usleep(10);
IOWR_ALTERA_AVALON_PI10_DATA(SCL_BASE, 1);
usleep(10);
IOWR_ALTERA_AVALON_PI10_DATA(SCL_BASE, 0);

return dat;

* === FUNCTION ====================—=—===========
* Name: write_byte

* Description: EEPROMIZ1byte% & &XjAde

*/
static void write_byte(alt ul6 addr, alt u8 dat)

{
alt u8 cmd;
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cmd = (Oxa0 | (addr >> 7)) & Oxfe;

start();
iic_write(cmd);
ackQ;
iic_write(addr);
ackQ;
iic_write(dat);
ackQ;

stopQ);

* === FUNCTION ====================—===========
* Name: read byte

* Description: EEPROMZ51byte# fi/xiAte

*/
static alt u8 read byte(alt ul6 addr)
{

alt u8 cmd, dat;

cmd = (0xa0 | (addr >> 7)) & Oxfe;

start();
iic_write(cmd);
ackQ;
iic_write(addr);
ackQ;

start();

cmd |= O0x01;
start();
iic_write(cmd);
ackQ;

dat = iic_read(Q);
stopQ);

return dat;
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3. A EEIEE

/*

5 Filename: main.c

*  Description: 1IC/NAZEH]

*

* Version: 1.0.1

* Created: 2012.1.31

5 Revision: none

* Compiler: Nios Il 11.1 IDE

= URL: http://www.csun.co.jp
*

*

*/

)
* Include

*

#include <unistd.h>
#include "../inc/iic.h"”
#include <stdio.h>

#include "alt_types.h"
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* Variable

alt u8 write_buffer[512], read buffer[512];

/*
* === FUNCTION

3 Name: main

* Description:

=/

int main()

{
alt ul6é i1, err;
alt u8 dat;

printfF("¥nWriting data to EEPROM!¥n™);

//512btye DT — X & E XA, RiD256byten’ 5075255, % A D256byte’l
for(i=0; 1<512; i++){
if(i<256)
dat = i;
else

dat = 1;

iic.write_byte(i, dat);
write_buffer[i] = dat;
printf('0x%02x ", dat);
usleep(10000);
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printf(""*¥nReading data from EEPROM!¥n'™);

//512byte DT — X &k FHHPAATT Y 4
for(i=0; 1<512; i++){
read_buffer[i1] = iic.read_byte(i);
printf('0x%02x **, read_buffer[i]);
usleep(1000);

err = 0;

printfF(""¥nVerifing datal¥n');

//T—ZRELLEEK L, B\ oo b, FiAD « RAAL BTN T T =R HFAE L F
ZHALNTT D
for(i=0; 1<512; i++){
if(read buffer[i] = write_buffer[i])

err ++;
}
if(err == 0)
printf("*¥nData write and read successfully!¥n'™);
else
printf("'¥nData write and read failed!--%d errors¥n', err);
return O;

7ar T NIETT N, IC AADEWS2H 5BEHMTEHTLEL Y, RIfFLTa Y
NANVLEL LD, TNk, R—RIZF v ra— KL TIETTIIL,
A= LREREREL X9,

7.7 A ~—

AEHi/H NIOSII TH A ~—DOfEWFHF A L E T,

7.7.1 #f%=&
AA~—IRMELNET, FEH A 7 V282 TEBMRFIVIAME S EZERT D —
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Ry =7 T, EMARA R PR TLIHERbnEd. flziX, o7y 7
AW, 7T 5%, 2 OERHIV AT A7 2y 27 Timestamp., VA4 v T K 7 &4
SNETH, FAT—DORYOEREZ EIHINEHEVFHHAL TWRWTT, £9575
ELMMP~ZuPh—D AT Lh7uay 7 Lhb)EHA, ZOFA~—%2/HEXR0D0 29
WORTENRSOD -T2 b, EOLICKIELET N2 VAT LA vy 7 TERIATEEHA,
NIOSII D&% A ~—%fi5 Ld D FH A,
7.7.2 "— RO =T BH%
FP, XA —FVa— LEEELTITEEL LI,
PIO =¥ a2 — 1B FEIZ L. PIO®EY2a— % IP a7 I BIMESHRL T 72 &0,
IICNADEIZFEEE LT . Quartus [T 7' v =7 k&B & SOPC Builder #3725 LI,
TROEHZHETNVT Y v
; ---Cnn;'lguratinn & Programming
-DSP
“Interface Protocols
“Legacy Components
~Memories and Memory Contro
~Microcontroller Peripherals
~Peripherals

--Debug and Performance

[+ Display
=+ Micro ipheral

(- 31 -

- O PID (Parallel )

. @ Vectored Interrup

EF--M.urtiprnc&ssur Coordinati
b @ Mailbox

[+PLL

I=l-Processors

e O Niog Il Processor

[+I-Csys Interconnect

Period : 500] ;

Units : ms] ;

Counter Size : [32] ;

Preset : [Full-featured |
ZRELTHD [Finish) A& 5
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R
B Interval Timer - timer_0 s o e el ——— g
“ Interval Timer
Megotors®  aftera_avalon_timer
4
[* Block Diagram I [~ Timeout period |
|:| Show signals Period: =00
) Units: [
timer_0 =T
- ) ~ Timer counter size |
f————fclock  intermupt f———t Counter Size:|[ 32 - |
eset et - - N
= .
1 | Hardware options |
S Presets: Fullfeatured -
attera_avalon_timer - -
[* Registers ||
Fixed period i
Readable snapshot
|
Mo Start/Stop control bits
| |
[* Output signals |
Timeout pulse (1 clock wide) f
System reset on timeout (Watchdog)
| |
il
| i
I
I
|
| cancel ||| Finish ||
b

DA —EEWNETOT, &9 —DFRE UARITER L TS E &0,
D DEA~<—TIL4-DOLED b5 LETT DT, ANCHIEHRLE LT, ML L £

R
EY 2 — /4TS timerl timer2 [ZEE L £77,
B timert Interval Timer T [clk]_
21 Avalon Memory Mapped Slave clk_0 0x00001840 |0x0000155F
H timer2 Interval Timer [clk]
a1 Avalon Memory Mapped Slave clk_0 0x00001860 |[0=0000187F

WITR—A7 RL A, IRQZHEEF VYT LET, SRIFLa AL LET,
U NAVEET %, Quartus IT A A VEEICKE L £9, KERNEL # L CHEICE D
EERHY EH A,
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ENTE, TR_RTT7ANEBREL LI NIV LET,

7.7.3 Y7 by =T BA%

NIOS II IDE11.1 ZE#h =&, E#itk, Y7 b~7ZualEbDETOT, £7. uv=
I hear AL TLEEN, (a vy bF—: Ctrl+b)

LT AV A NETHRZAY—ICEHTHRNE(RX—ZT R R & TRQ) % system.h
TrAVTBEMEShET,

/*
* timerl configuration

*

*/

#define TIMER1 NAME "/dev/timerl"
#define TIMER1 TYPE "altera_avalon_timer"
#define TIMER1 BASE 0x00001840

* timer2 configuration

*

*/

#define TIMER2 NAME "/dev/timer2"
#define TIMER2_TYPE "altera_avalon_timer"
#define TIMER2_BASE 0x00001860

RIIT0 7T 2EBEELTHNEEL X D,
FA~—DLPALLITLER (P256) 22 L ET,

{Embedded Peripherals IP User Guide) :
http://www.altera.com/literature/ug/ug embedded ip.pdf
TRT—T NI, FAT—ICIEAT—H ALV IAE ar fa— )L LV RE HA~<
—® _EAT 16 #7. AL 16 #7. E4LLIFk, snap @ BT 16 47, FAZ 16 HrHH D 9, AHilx
snap UAAD =S L VA X N E T,
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Table 28-3. Register Map—32-hit Timer

Description of Bits
Offset Name R/W
15 4 3 2 1 0

0 status RW (1) RUN TO
1 control RW (1) | STOP | START CONT 170
2 periodl RW Timeout Period — 1 (bits [15:0])

3 periodh RW Timeout Period — 1 (bits [31:16])

4 snapl RW Counter Snapshot (bits [15:0])

5 snaph RW Counter Snapshot (bits [31:16])

Note to Table 28-3:

(1) Reserved. Read values are undefined. Write zero.

1. AA VEAEUEIE

3 Filename:

* Description:

main.c

F A ~—5p

1.0.1

2012.1.31
none

Nios Il 11.1

IDE

http://www.csun.co.jp

*
* Version:
* Created:
* Revision:
* Compiler:
* URL:
*

*

*/

* Include
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————————— =/

#include <stdio.h>
#include <sys/unistd.h>
#include <io.h>

#include <string.h>

#include "system._h"

#include "altera_avalon_pio_regs.-h"
#include "altera_avalon_timer_regs.h"
#include "alt_types.h"

#include "sys/alt _irq.-h"

#include "../inc/sopc.h"

* Variable

static void timer_init(void); /7B AL A S
int i =0,j = 0,flag;

alt_u32 timer_prd[4] = {5000000, 10000000, 50000000, 100000000};//% 1
~—DFA I NEERE

/*
* === FUNCTION

3 Name: main

* Description:
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int main(void)
{
//Timer %z #1HHL

timer_init(Q);

while(1);

return O;

/*
* === FUNCTION

Name: [ISR_timer

*

Description:

*

/

static void ISR_timerl(void *context, alt u32 id)
{

L/KT TN AL ET, &84 SOLED
LED->DATA = 1<<i;

12 A~—DENYABRTZ T VA NET VT
IOWR_ALTERA_AVALON_TIMER_STATUS(TIMER1_BASE, 0x00);

/*
* === FUNCTION

R—AL_X— : http://www.csun.co.jp
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* Name: [ISR_timer2

* Description: Timer2 CTimerlDH A J VAT, EHth, XA ~—% LB E

=/

static void ISR_timer2(void *context, alt u32 id)

{
//TimerlDH A 7 Va8
IOWR_ALTERA_AVALON_TIMER_PERIODL(TIMER1_BASE, timer_prd[j]);
IOWR_ALTERA_AVALON_TIMER_PERIODH(TIMER1_BASE, timer_prd[j] >> 16);

1/ 5% A ~— %)
IOWR_ALTERA_AVALON_TIMER_CONTROL(TIMER1_BASE, 0x07);

[/ RBHEPRFICEIIL, Tk, JEIZL, &%, £micTs
ifg == 0)

flag = 0O;
ifg == 3)

flag = 1;

if(flag == 0){

Jt+;

L/ENIABRT 5 T %7 VT
IOWR_ALTERA_AVALON_TIMER_STATUS(TIMER2_BASE, 0);

/*
* === FUNCTION
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* Name: timer_init

* Description:

*/
void timer_init(void) //EN0 SABA ML
{

//TimerlDEIVIAZR T Z T VA N2 VT
IOWR_ALTERA_AVALON_TIMER_STATUS(TIMER1 BASE, 0x00);
//Timerl¥ A 7 VAR IE
IOWR_ALTERA_AVALON_TIMER_PERIODL(TIMER1_BASE,80000000) ;
IOWR_ALTERA_AVALON_TIMER_PERIODH(TIMER1_BASE, 80000000 >> 16);
//TimerlE| VAR ZGNZT 5
IOWR_ALTERA_AVALON_TIMER_CONTROL(TIMER1_BASE, 0x07);
//Timerl#| VAL Z LY A B

alt_irg_register(TIMER1_IRQ, (void *)TIMER1_BASE, ISR_timerl);

//Timer2DEIVIABZ T Z T VI A NET VT
IOWR_ALTERA_AVALON_TIMER_STATUS(TIMER2_BASE, 0x00);

//Timer24% 4 7 )V &% E
IOWR_ALTERA_AVALON_TIMER_PERIODL(TIMER2_BASE,400000000) ;
IOWR_ALTERA_AVALON_TIMER_PERIODH(TIMER2_BASE, 400000000 >> 16);
//Timer2E| VAR ZGT 5
IOWR_ALTERA_AVALON_TIMER_CONTROL(TIMER2_BASE, 0x07);

//Timer2E| 0 ALz LY A |

alt_irg_register(TIMER2_IRQ, (void *)TIMER2 BASE, ISR _timer2);

EFY — 1T HAL @ API 24> TEBLL 7. i, WEKREZIER L TURIOSTETS
FHRTEET, EROERII TR T =7 M IV RO O E T, MERE R L E 723,
NI AN—=OFEINTHERP O/ L TEWEL X 9,
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Table 28-3. Register Map—32-hit Timer

Description of Bits
Offset Name R/W
15 - 4 3 2 1 0

0 status RW (1) RUN TO
1 control RW (1) | STOP | START CONT 170
2 periodl RW Timeout Period — 1 (bits [15:0])

3 periodh RW Timeout Period — 1 (bits [31:16])

4 snapl RW Counter Snapshot (bits [15:0])

5 snaph RW Counter Snapshot (bits [31:16])

Note to Table 28-3:
(1) Reserved. Read values are undefined. Write zero.

REIEA

typedef struct{
union{
struct{
volatile unsigned long int TO :1;
volatile unsigned long int RUN :1;
volatile unsigned long int NC :30;
}BITS;
volatile unsigned long int WORD;
}STATUS;
union{
struct{
volatile unsigned long int ITO :1;
volatile unsigned long int CONT :1;
volatile unsigned long int START:1;
volatile unsigned long int STOP :1;
volatile unsigned long int NC :28;
}BITS; volatile unsigned long int WORD;
JCONTROL ;
volatile unsigned long int PERIODL;
volatile unsigned long int PERIODH;
volatile unsigned long int SNAPL;
volatile unsigned long int SNAPH;
}TIMER;

EREOREIER 2 > T HAL @ API 2072 TRIEZZM L TERN R T A4 =7 7 A
NERBETEEY, ZETRR S ~v—2f ) MELMRLE L,
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W AT A70y 7 OFEH

CIVAT LIy I o THA =D G bR LET,
ZOBBTIHILIZ—2LED Z#54TL, 4D LED THYIELET, 7. Y7 ho=
T NOREMLETT,

7rnv =7 b Thello] #4727 VU v 7. [System Library Properties] 7 YV v 7

—Syskem Library Contents
RTOS: Iru:une (single-threaded) j
RTOS Options ... |
stdout: Ijtag_uart

=
stderr: Ijtag_uart j
=

skding Ijtag_uart

System clack timer:
Timestamp Eirmet: Iru:nne j
Max file descriptors: |32

[ Program never exits v Clean exit (flush buffers)

W Support C++ [ Reduced device drivers

[ Lightweight device driver API [ small C library

[ Link with profiling library [ ModelSim only, no hardware support

™ unimplemented instruction handier [ Run time stack checking

Software Componenks., .. |

VAT LTy 7 D A B

3 Filename: main.c

* Description:

3 Version: 1.0.1
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* Created: 2012.1.31

* Revision: none

* Compiler: Nios Il 11.1 IDE

* URL: http://www.csun.co.jp

*

*

*/

N

* Include

#include <stdio.h>

#include <stdlib.h>

#include "system._h"

#include "altera_avalon_pio_regs.-h"
#include "alt_types.h"

#include "sys/alt _irq.-h"

#include "../inc/sopc.h"

#include "sys/alt_alarm.h"

* Function prototypes
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* Variable

unsigned int i = O;

unsigned int alarm_flag;

* Define

#define INTEVAL TICK 1
#define DEBUG

3 Name: main

*/
int main(void)

{

//API S 2 ROV 3 D28 %

alt_alarm alarm;

printf(*hello world!¥n'™)

[/ AT AT my 7 P—ERZ T

if(alt_alarm_start(&alarm, INTEVAL_TICK,my alarm_callback,NULL) < 0){

#iTtdet DEBUG

printfF(Error: No system clock available¥n');

R—AL_X— : http://www.csun.co.jp
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#endif
exit(0);
}
else{
#ifdef DEBUG
printf('Success: System clock available¥n™);
#endif
}
while(1){

if(alarm_flag '= 0){
LED->DATA = 1<<i;

i++;
if(i == 4
i =0;

alarm_flag = 0;

by
}:
return O;

}

* === FUNCTION

* Name: my alarm _callback

* Description:

*
*/

alt u32 my alarm_callback(void *context)

{

R—AL_X— : http://www.csun.co.jp
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alarm_flag = 1;

//INTEVAL TICKDAEZS & A ~—%E| 0 IALBIENT A AR 2 b £ 3,
return INTEVAL_TICK;

b5

7.8 SDRAM BE%

AHEin 5 NIOS IT ¢ SDRAM OWNE & a3 L3,
7.8.1 #ff=

NIOS v AT LADFE L EBERINTT NA AL LT, TNNEEREEZR-LET,
ERAVEICL, @l T e s T L% FETT H7-9, FPGA I Flash © 7' 1 75 A% SDRAM
WZES THBHEITLET, AL, BRA VT 2N EKo72DT, T—HNT7 T v all
ERAFLEECT, SDRAM OFE AR A AN L EH AN, Nios 11 Bi% 7 1 2 ¢ SDRAM
OERFR AR A R L TR WIEETYH . I RICHLBERH Y FHA, e S, SOPC
Builder (2% SDRAM % 5&BEEIZBREN L TV E3 005 T, HxZTnamHT 55552 m
STWIUEEWTY, Z 2T, SDRAM OfEWHZF L E3, ZhidAYIcIEFIcH
G

[N—RU=7RI%] LV HEICH SDRAM £ ¥ 2 — NV EERLE LIZD T, KRENT —
Ry =7 OBFE A AR LET,
7.8.2 Y7 Ny THR%%
NIOS II IDE11.1 #EE@h =&, KBk, £7. SDRAM ICBTHHNAE (R—A7 KL R &
IRQ) % system.h 7 7 A WZHDHNE I EHERL T,

/*
* sdram configuration

*

*/

#define SDRAM_NAME "/dev/sdram"
#define SDRAM TYPE "altera avalon_new_sdram_controller"
#define SDRAM_ BASE 0x01000000

WiZ7a 77 LB EBELTHEELE I,
1. AA VEIBUEIE

/*
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3 Filename: main.c

2 Description: SDRAMZH

*

3 Version: 1.0.1

3 Created: 2012.1.31

3 Revision: none

* Compiler: Nios Il 11.1

* URL: http://www.csun.co.jp
*

*

*/

o
* Include

*

————————— =/

#include <stdio.h>
#include "._./inc/sopc.h"
#include "system.h"

#include "string.h"

* Variable

R—AL_X— : http://www.csun.co.jp

A—/L : info@csun.co.jp 235


http://www.csun.co.jp/

iz

I  mnonn H{ﬁ%*i H %5“ 7 )a— R, BARATTE?

BRTF 7/ no—RbARICTS

unsigned short * ram = (unsigned short *)(SDRAM_BASE+0x10000); //SDRAM
7 KL

/*
* === FUNCTION
3 Name: main

* Description: # 1 ¥k

*/
int main(void)
{

int i;
memset(ram,0,100);

//ramil T — 2 wEE AL, FALSET#, ram® 7 K L 2L (SDRAM_BASE+0x10100)
WCEDY £,
for(i=0;i<100;i++){

*(ram++) = i;

1/ Zramd BT — & & Gt A F
For(i=0;1<100;i++){
printf('%d¥n",*(--ram));

return O;

7'a 77 AR T, FED SDRAM IZfE AT £ 77,
]J‘E%'t:llxj_f'; .
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Munsigned short # A DR A U ZEH ram #EFR L ET . £ LT, SDRAM+0x10000
b L CuwEk 4, BEEIE SDRAM (X 16 Hrd N X 2V £ 3, #1 L E 2
'SDRAM+0x10000] % 5% E 9 5 DX NIOS I % F17hs—i SDRAM % ffi 5 7-HT9, =
@ NIOSIIf# 9 R E A Hb7/ < TRINC 2 o A VAR LE9, [0x10000] = OfE L[
ETIEAe <. NIOS II 23t 5 FEZ B U LV T,
BSDRAM [TMEIZfTIT 7212, ARA U ZIFEAITBEIL TROT RLRIZARA M LET,
TTAEILT RUARERAIZ 161288 L E3 H21EX, 4 L2 23 [SDRAM+0X10000 |
WCRA > FER, —ERBEI L6, 7 FL A2 TSDRAM+0X10002] IZZEbH0 4, &5
WZBEITALX,. [SDRAM+0X10004) 124DV £9°, T OBENLEL TN C HELEL L
E£TOT, FEEZBEMO S 2, WADNLEIMELEDH Y FHA,
BAFE AR — RITIE 64MbitSDRAM 7236 ¥ £ 77, B2 WERZIENIOS v AT L& BIF, £<
DAL= ZNTZENTWVET, AL, LLFOHA, 64MbitSDRAM #F|H T& £,
CEMBTRERYARXDT =2 52257 Dk, b =T &HVET, e =T LR ¥ v 7 & [HhiE
WEWNHEINETANR, ZA¥ v 713V AT LANLHEBEI DY THNET. #lzIE. B
Du—HNVEK intb ZEETHH, VAT ANLEED OO A=A EED Y TET,
W =T 07 TP bHENOKRE S ERELETT,
TRROY —RA I —7DH TN TT,

/> * === FUNCTION ———=——————————————== %

Name: main *

Description: # - V¥

int main()
{
char *ram = (char *)malloc ( sizeof(char)* 500000 );
if ( ram==NULL ){
fprintf ( stderr, "¥ndynamic memory allocation failed¥n" );
exit (EXIT_FAILURE);

3
uart.initQ);

while(1){
if(uart.mode_flag){
xmodem.xmodem_rx() ;
printf('ram_cnt:%d¥n",ram_cnt);
parse_srecord_buf(ram,ram _cnt);

printf(‘'successful1');
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ram_cnt = O;

uart.mode_flag = O;

}

free (ram);

return O;

}

EFE "> SDRAM OfE W HF B LE Lz, A —2BMR S0 LLEH A, 7o
AB T HFEDIRNTTN? ZiUIa s XAV EBERH Y F3, a3 XA LRz, A
WCHEORES a— NI £, M6, K&t A X7 —2 2083 5k, b L,

28y 7 EERT DL ar AN EOa— FPRRELRY ET, Flash It¥ v m—RL

72, SDRAM |Zu— R LR bR 0 £4, #iz, e =72 255, Z 0K

ZEZSBRNTT, E—=7 25 RHIEI D G TETNE T,

7.9 Flash a7 7 A

AHinr5 NIOSII T Flash 7'v 77 3 o ZIZBNE. Bz 1X, 737 L /L Flash & EPCSX

Y= @A LET,

7.9.1 #f=

Flash O¥EIIFAIAFHLNTT 0, FZIAHIZWTT, —MKIZ, Flash O NEF & EH

FAAT Z E K E T, EBXADRE, £ O~y RERITLETT, filx X, 555, AA,

2AA. 55, 555, A0, PA, PDIZPA 2T —%# [PD) Z#EXiAAET, NIOS II %7 =

T AOH, Flash OEMEO 7 U 7RI Altera 05 FEH L FE T DT, Altera #2032 L

TW% API B#z MO L T Flash OFiZ AR « HFiABZTER TE ET, TN HDOERED

AifelE Flash 73 CFI #¥#H 5 % EPCSX U 7 /L Flash (EPCSX & #8234 % Flash

TH OK) ITfifi7ed 2 & T, WS 2WGa, BN E S CRABMLE T,
(N—FRy=THi% &9 EIZH Flash & EPCS £V 2 — VAR LE LD T, AHi

FN—FU =7 O EZAME L E T,

7.9.2 Y7 by =T HAZE

CFI Flash & EPCS @Y 7 h U =7 #AEHIEIXFR U TY, Altera fHid “FEEAE A 24 L

TWE 9, Simple Flash Access (ffji#.72 Flash 77 £ X) & Fine-Grained Flash Access
(7> Flash 77 B R) mdH 0 £,

Fine-Grained Flash Access & 9\ 9 ¥R S A B8O L £9°, Simple Flash Access £ ¥

HEVFEHETITRNTT N, BEOT ey 7 HOWEEMEZERTE £, Flashid7 e v

TR ENET, 2V 73T, ey s ekE s VT LET,

% L Flash [ZHEALRF, — o7 1 yﬁrﬁﬁ%é%ﬁ FroD o7 my 7 DBRAIIT—4

DhHIUX, o7 my %270 7F5HE, T—2bEKEZ VT IR REERH Y 3,

9 Té L T A NKoT I EERE ifo
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AHEIXR OB EFIM LET, 78 L I Altera OB R Z S L TS 72 &0,
OCEETN—RT A OT =2 OEEL R UARIZ, 5 T4 —7 BT,

%9, alt_flash_open_devOEi%%f# > C Flash 24—~ > L9, EFIA—T 95 L
N RAVEIRLET, FidY —A L2 OBEE#E S R—# T,

alt_flash_fd *fd;
//FlashT A Rk F—TF
fd = alt_flash_open_dev(EPCS_NAME);

EPCS_NAME (% system.h 7 7 A /LiZH Y £,

#define EPCS_NAME ''/dev/epcs"

T = Eai At P

int alt _read flash( alt_flash_fd* fd,
int offset,
void* dest addr,

int length ) ;

BESE TR, Flash 27 n—ANETY, 7 —XEEoOT s A7 :

void alt _flash_close dev(alt _flash _fd* fd ) ;

Fine-Grained Flash Access (ZIZLL T OB H H 0 £97,

alt_get_flash_info()

alt_erase_flash_block()

alt_write_flash_block()

alt_get_flash_info(Qi% Flash 2T 2R EZBIGFTE T, HIIX, W<y —r
—r il onTuy s TuyORESE, BEOT 0S4 TIITREY T,

int ret _code = 0;
int number_of _regions=0;
flash_region* regions;

ret_code = alt_get flash_info(fd, &regions, &number_ of regions);

Z Z flash_region & 9 W\ ) #iER A HILET, flash_region ® 7' v ¥ A 71X FFLTI,

typedef struct flash_region {
int offset; /* region 7 Flash D X— 27 KL A2 LV A7 v ¥/
int region_size; /* region O A X*/
int number_of blocks; /* region = & D7 1 v 7 DE*/
int block_sizei/* block DY A X*/
}flash_region;

Tuay & 1{H7 ) 7T AR, alt flash fd ZfEWE4, a4 AL T T,

int alt_erase flash _block( alt_flash_fd* fd, intoffset, int length) ;
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=K% 1 7nay7EXATE, alt_write_flash _block #fiVE4, a X1 S FELT
7,

int alt write_flash _block( alt_flash_fd* fd,
int block offset,
int data offset,
const void *data,

int length) ;

FRBABIIR b DbDTT, TN TIE, TN ZM > T Flash Z#/ELEL x
9, (NIOSIIIDE TXA A A EIE)

3 Filename: main.c

& Description: Flash”7 &7 7 L 3Efj|

*

* Version: 1.0.1

* Created: 2012.1.31

3 Revision: none

* Compiler: Nios Il 11.1 IDE

* URL: http://www.csun.co.jp
*

*

*/

S o __
* Include
*

#include <stdio.h>

R—L~—  hitp://WWW.CSUN.CO.|D A—/b : info@csun.co.jp 240



http://www.csun.co.jp/

a""' L H&ﬁ'%*i E] 3%-7‘ 7 / = ‘,‘/“‘—— (EffiH, BRESRTIE?

BRTF 7/ no—RbARICTS

#include <string.h>
#include "system._h"

#include "sys/alt flash.h"

* Define

#define BUF_SIZE 100
#define FLASH OFFSET 0x50000

3 Name: main

* Description: *- %

*/
int main(void)
{
alt flash fd *fd;

int i;
int ret _code;
char source[BUF_SIZE];

char dest[BUF_SI1ZE];
for(i=0;1<100; i++){

source[i] = i;

//FlashT A A&k F—TF
fd = alt_flash_open_dev(EPCS_NAME);
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if(fd == NULL){
printf('Can®"t open flash device¥n™);

exit(-1);
}
else{

printf("'Open Flash Device Successfully.¥n™);
}

J/FLASHIZ T — % % EX AL ROEE. 05K
ret_code = alt write_flash(fd,FLASH_OFFSET,source,BUF_SIZE);

if(ret_code 1= 0){
printf("’Can"t write flash device¥n');

exit(-1);
}
else{

printf("Write Flash Device Successfully_¥n');
}

//FLASHDN b7 — 2 Ze g in Iy D&, 0%k
ret_code = alt_read flash(fd,FLASH OFFSET,dest,BUF_SIZE);

if(ret_code 1= 0){
printf(’Can"t read flash device¥n™);

exit(-1);
}
else{

printf("'Read Flash Device Successfully.¥n™);
}

VIBBANIET =B 5T ) &
for(i=0;1<100; i++){
printf('%d¥n ,dest[i]);
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alt_flash_close_dev(fd);

return O;

kF 7 m 77 L0k EPCS Z#:/EL £ 328, CFI Flash ##{E+ 5355,
alt_flash_open_dev(EPCS_NAME) D /%7 * — % /355" /dev/cfi_flash"IZZHE L CTX W TT,
7.10 AVALON
AKEin D NIOSII o A7 A TD AVALON IP 1 A ¥ < A ADFiEzE#HI L ET,
7.10.1 =&
NIOS II 1% FPGA (253 & ik LIl iAA IP ~ 7 1 T, =— X LR T A 2%
BMHCEL LS, 22— —a Yy VTR f R a—P—av REDALZvA AL TIE
JET TV DO=— R lile T HEBHRE T, AEiL Avalon NAICESE 2 —HF—F /A X
HEDEINCH ARG~ A XT o0 Em L ET,
SOPC Builder |ZIXERMBMTT A ZWHVET, ZOTT A X THARAIA A LTer Yy
I T INA A% 3y r— L C SOPC Builder D —2>ES L E LTHEXET,
TiX, PWM @& LTI L TITE £,

I bLHHAL XS PWM I Avalon /Y Z @ Avalon Memory Mapped Interface
(Avalon-MMIZHS BT 5 1 O TY, Avalon N A ZIFORHHOT A 2 HH 0 £,
%l 21X, Avalon Streaming Interface (Avalon-ST). Avalon Memory Mapped Tristate
Interface %%,
2 L <ILFRC Altera fEOE R Z 2B L T 7230,

(Avalon Interface Specifications)
http://www.altera.com/literature/manual/mnl avalon spec 1 3.pdf
AvalonMM A v X 7 2 —AIAFV Vv BV T VAT AIHDHVAL—AL—T T34
ADTA M) — RBAEDA 2 7 = —A L7200 £, FIT Avalon-MM |ZFD &~ A ¥
— AL =T TN AVAT LR LET,
KEICEBNEIL TR O NA T4 FDOE S TT . UART. RAM Controller %D E Y = — /L

&R CALE 21T £
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Etharnet
FHY
Chip

t

Avalon-MM System 1

Processor Ethernet MAC

Custom Logic

System Interconnect Fabric

I |
Avalon-MM avalon-mm i - d
Slave Slave

RAM
Cantroller

UART

r 3 F

L4 ¥ L J v
Tristate Tristate RAM RS-232
Slave Slave Memary

Chip
Flash SRAM
Memary Memary
Chip Chip

Avalon'MM A > 4% 7 = — A ZRILOFKERH Y £9 . —FORHBII=—XIZLVEZTA
VEBIRTEET, T, SORESRENSHV £3, Kz Hieni,. (Avalon Interface
Specifications)) & —@t T 2D EBENDO L £ 7,

TXIE Avalon-MM &L T /3A ADF ¥ — F T,
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Mvalon-MM Peripheral

writedata[15..0] pio_out[15..0] _ | ApPlication-
- D Q ———® Specific
Interface
Avalon-MM
Interface
(Avalon-MM .
Slave Port) write CLK EN
clk .

HERARROBMIZ ZETTT, WITERZHAL 7,

7.10. 2 DHL & ¥ = — Vi3

PWM Zfi & LET06, £7, Avalon-MM Slave A > % 7 = — ZfEERICHEHLS 5 PWM #RE
HFREBLEHHo Yy 7 2B LET, ZZ Tl Verilog S Crus/ 7307 L7,
7'a 77 L5DOH Avalon [EHIZHOY £ FEEOEWIITNRLT —7 LV TRLET,
#Verilog ITHME L2 TSI TZS 0,

HDL ®f5% | Avalon {5 5 fiJH e} J7 1] B

clk clk 1 input R 7 vy 755

reset_n reset_n 1 input Uty M5, IKEMTHER)

chipselect chipselect 1 input Fo 7 vLT MEE

address address 2 input 2 17 RLA, 5—a— K&
LIRS I Ty NEREE

write write 1 input EIABAIMEF

writedata writedata 32 input 32 MiEIAAH DT — 4

read read 1 input BEAIAB G NG

byteenable | byteenable 1 input A NEIMES

readdata readdata 32 input 32 Hrat A H DT — 4

iz, 2777 AT PWMoout F5a@dEnET. ZOESIE PWM 2o LE
7, Avalon (E5I2E LEH A,

PWM WEBIZAE = hr— L LT RAZ YA T NAVEREVVAZ LT 2—TF 4 YA 7 LK
BV AR G HFET, %LV AHX % Avalon Slave R— h 7 KL ADOHFOE—~DA 7 &
F7 RLRICw BT LET, TR_RTUIPRZIEHELIAL « EBALBEERITZET. V
TR T TIELTAZDOI L MEZEGEAATL Z ERHEET,

LURZ ATy MILLT#Y TT,
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LY ALK, 7y b | T RRAEME | A

clock_divide_reg | 00 R/W PWM OV A o707 vy 7 a2 E
duty_cycle_reg | 01 R/W — 2% A 7 )VNO PWM KERLHH T D%
control_reg 10 R/W PWM Hi 127 a—X 6%, 1 0387

Verilog 7' v 7'Z AL TRE T,
XVerilog 7177 7 57 74 [PWM.v] %#/Ek L TH5 Quartus II 7= k
'SOPC_T.qpf| OFTE 7 AWV Z—IZ Tpwm] 7 ANFZ/ERL THRHENWTIEIN,

module PWM(
reset_n,
clk,
chipselect,
address,
write,
writedata,
read,
byteenable,
readdata,
PWM_out);

input clk;

input reset n;

input chipselect;

input [1:0]address;
input write;

input [31:0] writedata;
input read;

input [3:0] byteenable;
output [31:0] readdata;
output PWM_out;

reg [31:0] clock divide reg; //Internal register clock divide

reg [31:0] duty cycle reg; //Internal register ;the clock less than
duty cycle reg pwm_out will be output 1l.otherwise will be 0

reg control_reg;

reg clock divide _reg_selected;
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reg duty cycle_reg_selected;
reg control_reg_selected;
reg [31:0] PWM_counter;

reg [31:0] readdata;

reg PWM_out;

wire pwm_enable;

//7 RLRAF—a—F
always @ (address)

begin
clock divide_reg_selected<=0;
duty_cycle reg_selected<=0;
control_reg_selected<=0;
case(address)
2°b00:clock _divide_reg_selected<=1;
2°b01:duty cycle reg_selected<=1;
2°b10:control_reg_selected<=1;
default:
begin
clock divide_reg_selected<=0;
duty _cycle reg_selected<=0;
control_reg_selected<=0;
end
endcase
end

//PWHAT A 7D I vy 7 LI RZ EEZIAL
always @ (posedge clk or negedge reset_n)
begin
if(reset_n==1"b0)
clock _divide_reg=0;
else
begin
if(write & chipselect & clock divide reg selected)
begin
if(byteenable[0])
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clock divide _reg[7:0]=writedata[7:0];

if(byteenable[1])

clock _divide_reg[15:8]=writedata[15:8];
if(byteenable[2])

clock divide_reg[23:16]=writedata[23:16];
if(byteenable[3])

clock divide_reg[31l:24]=writedata[31:24];
end
end

end

//PWT == —F 4 EV A 7 VL P RAK EEXAL

always @ (posedge clk or negedge reset_n)

begin
if(reset_n==1"b0)
duty_cycle reg=0;
else
begin
if(write & chipselect & duty cycle reg selected)
begin
if(byteenable[0])
duty _cycle reg[7:0]=writedata[7:0];
if(byteenable[1])
duty cycle reg[15:8]=writedata[15:8];
if(byteenable[2])
duty cycle reg[23:16]=writedata[23:16];
if(byteenable[3])
duty cycle reg[31:24]=writedata[31:24];
end
end
end

//=2 br— L LU RY FEXAL
always @ (posedge clk or negedge reset_n)
begin

if(reset_n==1"b0)
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control_reg=0;

else
begin
if(write & chipselect & control_reg selected)
begin
if(byteenable[0])
control_reg=writedata[0];
end
end
end
VA & 2SS B,

always @ (address or read or clock divide_reg or duty cycle reg or
control_reg or chipselect)
begin
if(read & chipselect)
case(address)
2°b00:readdata<=clock _divide_reg;
2"b01:readdata<=duty cycle reg;
2"b10:readdata<=control_reg;
default:readdata=32"h8888;
endcase

end

[/ fa— )L LU RAH

assign pwm_enable=control_reg;

always @ (posedge clk or negedge reset_n)
begin
if(reset_n==1"b0)
PWM_counter=0;
else
begin
if(pwm_enable)
begin

if(PWM_counter>=clock_divide_reg)
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PWM_counter<=0;
else
PWM_counter<=PWM_counter+1;
end
else

PWM_counter<=0;

end
end
//PWNEEREES 53
always @ (posedge clk or negedge reset_n)
begin
if(reset_n==1"b0)
PWM_out<=1"b0;
else
begin
if(pwm_enable)
begin
if(PWM_counter<=duty cycle_reg)
PWM_out<=1"bl;
else
PWM_out<=1"b0;
end
else
PWM_out<=1"b0;
end
end
endmodule

7.10.3 N— Ry 73

Quartus II T7'm =7 | ISOPC_T.qpf] % B &, SOPC Builder # &) <& T26 PWM
EV a2 —VEERLET,

SOPC Builder i C A ==— [File] — New component] =7 1 v 7
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] 4 Altera SOPC Builder - KERNEL.sopc (F:¥01_work¥cst¥fpga¥cyclonelV¥jp¥manual¥example¥sopc¥KERNEL.sopc)

File| Edit Module System View Tools Niosll Help
New System... Ctrl+N
Open.. Ctrl+0 Farget Clock Settings
Save Ctrl+S r .
evice Family: Cyclone WVE Name Source MHz
Save As...
clk_0 External 100.0 Remove
Refresh System F5
New component.
Browse Project Directory... Lo lvcon Mame Description Clock Base End IRQ  Tags
Exit Alt+Fa [V B cpu Nios Il Processor ekl -
WILET THCE FTUUCUIS instruction_master ‘Avalon Memory Mapped Master clk_0
~Legacy Components —< data_master ‘Avalon Memory Mapped Master [clk] IRe 0 1RR 31 1
Memories and Memery Contro P> jtag_debug_module ‘Avalon Memory Mapped Slave [clk] 0x00001000 0x000017FF =
Microcontrolier Peripherals = sdram SDRAM Controller [clk]
=I-Peripherals. — s1 ‘Avalon Memery Mapped Slave ell_0 0x0 1000000 |0x017FFFFF W
Debug and Performance E epcs EPCS Serial Flash Controller [clk]
Display L4 P epcs_control_port ‘Avalon Memory Mapped Slave clk_0 @ 000000000 0000007 FF
I=+Microcontrolier Peripheral B sysid System ID Peripheral [clk]
@ Interval Timer — control_slave ‘Avalon Memery Mapped Slave clk_0 0x00001310 000001517
PIO (Parallel VO) B jtag_uart JTAG UART [clk]
@ Vectored Interrup > avalon_itag_slave ‘Avalon Memory Mapped Slave clk_0 0x00001918 0x0000131F
[=+Multiprocessor Coordinati . B PIO_LED PIO (Parallel YO} [clk]
a |+l v — s1 Avalon Memery Mapped Slave lclk_0 0x00001880 |0x0000168F <
4| 1 »
Edit Add X Remove | | I Eat... x|l allv| = Address Map... ] [ 7 Fiters... I Filter: Default
', Warning: epu: Custom Instruction compenents can be edited through the Component Editor.
"', Warning: cpu: Disabling the assign CPUID control register value manually will no longer auto-assigns unigue control register value. This option will always be turned on with default value set to 0.
@ Info: KEY: PIO inputs are not hardwired in test bench. Undefined values will be read from PIO inputs during simulation.
@ Info: LAN_nINT: PIO inputs are not hardwired in test bench. Undefined values will be read from PIO inputs during simulation.
@ Info: SDA: PIO inputs are not hardwired in test bench. Undefined values wil be read from PIO inputs during simulation

ZDFEE Next] RF%r U v
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-
1) Compenent Editor - new_component_hw.tcl ‘ - m

File Templates

{Introduction || HDL Files | Signais | Interfaces | HDL Parameters | Library Info

Introduction

The component editor is a tool for creating and modifying P components. You can start with an existing Verilog or
WHOL design block, and the component editor helps you create an IP component for that block. Alernatively, you can
uz& the component editor to manually define the interfaces to custom logic.

The output of the component editor is a file with name ending _hw.tcl. For an input HOL file named filename.v or
filename.whd, the component editor saves a component file named filename_hw.tcl in the directory where the
source HOL file is located.

To make your component appear in the component library, configure the IP Search Path to include the path to the
*_hw.tcl file. To use your component in other projects or to share your component with other designers, a good
practice is to move all HOL seurce files and the *_hw.tcl file into a separate directory and store it in a central location.
“ou can alzo include supporting files, such as software drivers and simulation files, in the same directory.

“ou can provide software driver fies for your component hardware. If you will use your compenent in Nios 1l
processor systems, you will likely need to create a software driver to integrate into the Nios Il board support package
(BSP).

@ Info: Instances of this component will export reversed-direction signals to connect to external modules. Template HOL for the compoenent can

' Warning: The component has no signals. i
N
|
|
N

4 ITi] 3

Ceor ([Caoeb ) (o]
A

TAdd] RZ 2 ZM UEEIE- T2 Verilog 70277 A7 7 A4 TPWMv] A R —hKL
7,
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r
4 Component Editor - new_component_hw.td 0 e e o — =3
File Templates

Introduction | HDL Files | Signalsl Interfaces | HDL Parameters | Library Infnl
»  About HDL Files
File Name Synth Sim Top
HOL Files:

N

‘ Remove & v Reanalyze HOL Files I

N

| Create HDL Template... i

H

Top Level Module: | (Mo analyzed modules) |
N

N

Hl

|

H

H

H

[

H

|

I

N

@ Info: Instances of this component will export reversed-direction signals to connect to external modules. Template HOL for the compoenent can)|| |
“t, Warning: The component has no signals. [

4 UL I

[teo | [ deev |[Hexi b ] [ Fmsn. |

b

A4 AR — %, Quartus ITIFZEHENIOHTLET. FTRORA vE—UBHTHUL, RIS
iz bickn £9,
BRI HT D% . [Close] RZ v Z#i4
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F N
1 Analyzing PWM.v Completed ﬁ

T = T

@ Info:  programming logic devices manufactured by Altera and sold by i
@ Info:  Alera or its authorized distributors. Please refer to the

@ Info:  applicable agreement for further details.

@ Info:  Processing started: Sun Feb 05 23.28:56 2012

@ Info: Command: quartus_map not_a_project —generate_hdl_interface=F./01_work/cst/fpgalcycl

Info: Quartus Il 32-bit Generate HOL Interface was successful. 0 errors, 0 warnings ]

@ Info:  Peak wirtual memory: 272 megabytes
@ Info:  Processing ended: Sun Feb 05 23:28:58 2012
@ Info:  Elapsed time: 00:00:02

@ Info:  Total CPU time (on all processors): 00:00:01
1| 1] | b

m

1

@ Analyzing PWHW. v Completed. 0 Errors, 0 Warnings

[Component Editor] EHIZE>7-5, [Next] R4 & H#d
TREDO X S 7oA ET, MEAKIZEY TPWMy] 77 A4 VOEFIXETERRINE
T, =—RID INEDEFERETEET, lnterface] (X Avalon £ > % 7 = — AT
9. Avalon-MM, Avalon-ST. Avalon Memory Mapped Tristate Interface Z73% ¥V £,

[Signal Type] % Avalon A > % 7 = —AOHDIF 5 TT, PWM.v OHDOE5EZ D
ANCEBILE LTz, 7740 T [PWM_out] OHMEIELETY,
TRROZENENZ ) 7 LTTIAX T Y A MRERINET, BRI bH, new
Conduit], lexport] ZE&RL F 7,
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_ — - —
2 component Edtor - Pttt .

==

File Templates
Introduction | HDL Files| Sianals | interfaces | HDL Parameters | Library info|
»  About Signals
Name Interface Signal Type Width Direction
reset_n reset reset_n 1 input
clk clock clk 1 input
chipselect avalon_slave_0 chipselect 1 input
address avalon_slave_0 address 2 input
write avalon_slave_0 write 1 input
writedata avalon_slave_0 writedata 32 input N
read avalon_slave_0 read 1 input [
byteenable avalon_slave_0 byteenable 4 input W
readdata avalon_slave_0 readdata 32 output W
PWM_out 'avalon slave D' readdatavalid r|| 1 output Wy
N
N
N
Hl
|
H
H
H
[
H
|
Add Signal Remowve Signal (]
N
e Error: reset: Synchronous edges DEASSERT reguires associated clock (]
9 Error: reset: Interface must have an associated clock. [
e Error: avalon_slave_0: Slave with readdatavalid signal must support at least 1 pending read
|
| Hew | l 4 prev ] | Next b0 | Finish..
e I I B T I " O _ew W
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"y Compenent Editor - PWM_hw.tcl* ‘m

File Templates
introduction | HDL Files| Signals | Interfaces | HDL Parameters | Library Infol
¥ About Signals
Name Interface Signal Type Width Direction
reset_n reset reset_n 1 input
clk clock clk 1 input
chipselect avalon_slave_0 chipselect 1 input
address avalon_slave_0 address 2 input
write avalon_slave_0 write 1 input
writedata avalon_slave_0 writedata 32 input
read avalon_slave_0 read 1 input
byteenable avalon_slave_0 byteenable 4 input
readdata avalon_slave_0 readdata 132 output
(conduit_end | - | i
reset
clock
avalon_slave_0
conduit_end
new Avalon Memory Mapped Master .
new Avalon Memory Mapped Slave...
new Avalon Streaming Source. ..
new Avalon Streaming Sink...
new Avalon Memory Mapped Tristate Slave...
new Clock Output...
new Clock | -
new Inferrupt Receiver...
new interrupt Sender...
new Custom Instruction Master... ]
new Custom Instruction Slave... gnal I
new Reset Ouiput ..
0 Error: reset: Synchronous new Reset input..
e Error: reset: Interface mustTiave an assocated CIOGK. I
L]
-
4 Component Editor - PWM_hw.tcl* D m

File Templates

introduction | HDL Files| Signals | interfaces | HOL Parameters | Library info|

¥ About Signals

Name Interface Signal Type Width Direction
reset_n reset reset_n 1 input
clk clock clk 1 input
chipselect avalon_slave_0 chipselect 1 input
address avalon_slave_0 address 2 input
write avalon_slave_0 write 1 input
writedata avalon_slave_0 writedata 32 input
read avalon_slave 0 read 1 input
byteenable avalon_slave 0 byteenable 4 input
readdata _a\.ralon_s lave_0 readdata 32 output

- 1

BRELTHS Next] RA 2L CROBEAHET, £9, reset 551271y 7 L
REFMTTL ISV, (clock #3R), Znb, Fry 77X LTLEEN,
NKEEO 7 0w 7 AT, 2T =0 o,
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1 Compenent Editor - PWM_hw.tcl* _":n w_

File Templates

Introduction | HOL Files | Signals | Interfaces | HDL Parameters | Library info|

b About Interfaces

~* "reset" (Rezet Input)

)

Name: |reset | [ Documentation
Type: ’Rﬂset Input - l
Associated Clock: | clock ~|
"~ Block Diagram | : |' Parameters |
Associated clock: |cluck |
. H
reset Synchronous edges: |
1
resef
eset_n b
null
~ = "clock" (Clock Input)
MName: |cluck | [ Documentation
Type: [Clnck Input - ] i
< | T | 3
Remove Interfaces With No Signals i
@ Info: No errors or warnings.
|
I
|
| Hew | l 4 prev ] [ Mext P l | Finish...
T — > |

T X 51z INATIVE] % 7#EiR
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1 Compenent Editor - PWM_hw.tcl* ‘ ' -._E

File Templates

Introduction | HOL Files | Signals | Interfaces | HDL Parameters | Library info|

b About Interfaces
[~ write Waveforms o
clk
read
Write
chipselect
address KA
byteenable X BB
writedata X oo
N
|' Deprecated
|:| Mon-velatile storage
[7] can receive stdout/stderr
[] Memory device F
Slave addressing:

= "conduit_end" (Conduit)

Name: |conduit_end a

4 | n 3

|
Add Interface Remove Interfaces With No Signals

@ Info: No errors or warnings.

(e | | deev || ne b | [ Fnsn. |

- X |

fCRILDO AT > a 3 d Y £7, Timing #5744 LBl L3, PWM @ Avalon Slave
AN— 73 Avalon Slave N— ~ 7 1w 755 L [AIH] L £ 9. R/IW e DAERKIE#IZS 0 12 L £ 97,
RIW LR F—2Y A 7 NVDHEPED EThE, RIWIX/ —TU A MY GtiAd
PEIE S LR H Y EH/ A,

FRNZERE KD > T [Next] REE2T7 Y w7

WOEEAHES, ZOEE T [Group) (& MyIP] # AL TH5 [Finish] A% %
707

*Group # AJj L7 5, SOPC Builder |2/ CT& £97,
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-
13 Compenent Editor - PWM_hw.tcl* _’Dm

File Templates

[ Introduction | HDL Files | Signals | interfaces | HDL Parameters | Library info |

¥ About Library Info

~ Parameters
Name: |PWM |

Display name: |new_cnrn|:mnent |

Version: 10 |

Group: MyIP l - |
De=cription: |

Created by: | |

Icon: | | E i
Documentation: Title URL H

@ Info: No errors or warnings.

[Hep | [ deev [ next b

. |

WwIZ TPWM_hw.tcl] &E252WH 77 A ADBARIN A EENEET, [Yes,Save] #7 U v
7 LET,
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F ™
Save Changss ﬁ

You are about to save PWM 1.0 to:
F:¥01_work¥cst¥fpga¥cyclonelV¥p¥manual¥example¥sopc¥pwm

The following files will be written into your component's folder:

PWM_hw.tcl {component description)

Do you wish to save changes before exiting?

Yes, Save Mo, Don't Savel I Cancel

SOPC Builder A A »#HEICHEY 9, ZMIZSEREIE-7 TMyIP] AFERSNET A,

5 A
1) Altera SOPC Builder - KERNEL.sopc (F:¥01_work¥cst¥fpga¥cycloneIV¥jp¥manual¥example¥sopc¥KERNEL.sopc) =& g
File Edit Module System View Tools Nios |l Help

System Contents | System Generatinnl
Compenent Library Target Clock Seftings
8, b 4 Device Family: Cyclone VE - | Name Source MHz
Legacy Components - clk_0 External 100.0
[#-Memories and Memory Contro
~Microcontrolier Peripherals
Use  Conn Name Description Clock Base End IRQ  Tags
[#+-Debug and Performance B LAN SPI (3 Wire Serialy [clk] -
Display [— spi_control_port Avalon Memory Mapped Slave elk_0 0x00001820 [0x0000183F
L=} Microcontroler Peripheral &) Lo FIO (Paraliel IO} (K]
© .8 Interval Timer Y Avalon Memory Mapped Siave elk_0 DX0OBO1BAD 1000018
) Bl LAH_CS PIO (Paraliel VO) [ci]
@ PIO (Parallel VO }
f -8 Vectored Interrug| [— s1 Avalon Memory Mapped Slave iclk_0 0x000018e0 0x00001%ef
é-Mumpmna&sDr Coordinati 1 B LEL FIO (Parallel U0} [ck]
@ Maibox [— 81 Avalon Memory Mapped Slave clk_0 0x000018F0 [0x000015FF
PLL B spa PIO (Paraliel VO) [clk] o
BH T T [— 51 Avalon Memory Mapped Slave clk_0 0x00001900 [0x0000130F
ER— B timert Interval Timer [clk] =
= @ Nios Il Processor E
Qsys Interconnect L [— 81 Avalon Memory Mapped Slave clk_0 0x00001840 [0x0000185F
818 i B timer2 Interval Timer [ck] L4
m 5 — s1 Avalon Memory Mapped Slave clk_0 0x00001360 |0x0000187F =
4 T | 3

EXOPWM 227027V 74 25L, Taed PWME Y 2 — /L EREE A H £ 7,
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. B
4 PWM - PWM_0 [

PWM
K. B

4
|"’ Block Diagram | d (Mo parameters)

|:| Show signals

PWM_0

reset

clock

avalon

conduit

Pt

| Cancel ||| Finish l'

ZDFFE [Finish] #7V v 7 L TCEYVa—NWEEKbLEET,
FNLUN, B —ORENMETT, A==— [Tools] — [Options] =7 U v 7

a— — — - — - —_—— —— o —— - M
J ider - G j =
i Att_era SOPC Builder K_.ERI\EL.ﬂ)pc‘(F.¥lewor‘rc¥_cst¥fpga¥cydonelv¥jp¥manua\¥example¥sopc¥KERNEL‘sopc) . ' .
Fie Edit Module System View Nios Il Help
System Contents | System Gener. System Console
-4 E =~ Name Source MHzZ Add
Download Components. K0 Ex ' 1000 -
Legacy Components clk_| ernal Remove
|+/-Memories and Memory Contro
~Microcontroller Peripherals
W | 2ty
o o Use  Conn Name Description Clock Base End IRQ  Tags
=I-Peripherals -
; ?Jehu and Performance E LAN_nINT PIO (Parallel VO) [clk] -
Dlsplagy [— 31 |Avalon Memory Mapped Slave el _0 0x000018d0 020000 12dt g
Microcontroller Peripheral B LanCcs PIO (Parallel 1O} ek
.o \nlerva\'l'lm';r [— s1 \&wvalon Memory Mapped Slave clk_0 0x000018el 05000018t
| TrrEeE) B scL PIO (Parallel D) [
@ Vectored interrug| = [— 81 \Avalon Memory Mapped Slave clk_0 0x000018F0 0x000012FF
[=+Multiprocessor Coordinati [ B soa PIO (Parallel 1O} ek
. DJ Mailbax [— s1 \Awvalon Memory Mapped Slave clk_0 0x00001300 |[Dx0000190F
PLL B timert Interval Timer [clk] i
B-Processors [ 21 \Awalon Memory Mapped Slave clk_0 0x0000 1840 [0x0000135¢ f
i- @ MNjoslProcessor B timer2 Interval Timer [clk] =
2 [-— 31 \Avalon Memory Mapped Slave clk_0 0x00001860 [Dx0000187F i
~Qsys Interconnect =
-5LS -
g i avalon_slave_0 MAwvalon Memory Mapped Slave cli_0 0x00000800 [0x0000020F -
> < T ] o
[new... | [ ada.. | | [ € remove | [ EZ eat. | v || = | [addressuap. | | 7 Fiters.. | Fiter Dcfaut

TP Search Path] #3&R., TAdd) #7 Vv 7 LT I[PWM.v] 77 A /VDONRAZBIMLF
7,
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-
& Options ﬁ

Category IP Search Path Options
HOL Simulator

IP Zearch Path|

IP Search Path

| Addd... Remove N

— T W TS— —

= —
BIMN%EOFY : (IFinish] 27V v 7)

-
& Options ﬁ

Category IP Search Path Options
HOL Simulator

IP Zearch Path|

IP Search Path

| F:201_workicet'fpgaleycloneijpmanualexample/sopo/pw mi™®

Remove N

W TS— —

— — —
IP Search Path ZEfNEEH : &[FE] SOPC Builder 238 L TH PWM.v Z 2T 57200
WETYT, HELRWVWE, PWM £V 2 — VNG £97,

T, PWM 4#i%x TMyPWM] (ZfEIEL, X—AX7 KL A, IRQ ZH#EEI D YTz L,
RAFL T 5 [Generate] "Z %7V vy 7 LThbar "ML LET,

I RA V%, Quartus IT A A VEEIZK Y £, KERNEL Z# 88 LT IMyPWM]| 23%
REINET, — D LED &#EIC L, PWM Z{i>TLED OB 5 A2 EETEET, /A
ST, RaET Bl cXx 9, (PIO_LED & O —RHiEFRMZEC9,)
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TCL 7 7 £ /v (osh_new.tcl) ZE4TL7-% DT :

REBITETTZ 7 ANVERGFLTI LM LLELL D,

AN, BIREA—RIZAS TE—FHDHWE JTAG E— R TH¥ U a—RLTHIW
T7,

7.10.4 Y7 U= T %

NIOS II IDE11.1 ZE#h =&, E#itk, Y7 b~7ualEbDETOT, £7. v v=
J hear AL TLEE, (3 v b%F—: Ctrl+b)

L FFo T, U NRANETH, PWMICET2H% (X—RX7 KL 2 L IRQ) % system.h
T AMTIEBMENET,

/*
* MyPWM configuration

*

*/

#define MYPWM_NAME */dev/MyPWM"
#define MYPWM_TYPE *'PWM™

#define MYPWM_BASE 0x00000800
#define MYPWM_SPAN 16

#define ALT_MODULE_CLASS_ MyPWM PWM

RITAA BEBEBEIEL THEEL & 9,

/*

3 Filename: main.c

& Description: AVALON/S 224

* Version: 1.0.1

* Created: 2012.1.31

* Revision: none

* Compiler: Nios Il 11.1 IDE

* URL: http://www.csun.co.jp
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#include <stdio.h>
#include <unistd.h>

#include "system._h"

[V AEDF Ty MY, HWERPWE E

typedef struct{
volatile unsigned int divi;
volatile unsigned int duty;
volatile unsigned int enable;

}PWM;

3 Name: main

*/
int main()

{
int dir = 1;

//PWMIZMYPWM_BASE & 5\ ) R_R—R T KL 2R &RA X I2T 5
PWM *pwm = (PWM *)MYPWM_BASE;

//PWEIHIE, divi DR REA2/32-1,

pwm->divi = 1000;

pwm->duty = O;
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pwm->enable = 1;

//7duty DI Z#E 2 T8 S TLEDD—2% A 7 L ND ST O S 228 H
while(1){
if({dir > 0){
iT(pwm->duty < pwm->divi)
pwm->duty += 100;

else
dir = O;
}
else{
iT(pwm->duty > 0)
pwm->duty -= 100;
else
dir = 1;
}
usleep(100000);
}
return O;

Z ZFE T Avalon NADOFHANKDY £5, Iu ST AL, L L THFEAR— RIZX Y
rya— RLUTHRERDRANET,

.11 TUVEINF a—T

AKETIET VHNTF 2 —T OFEFEROZ A ~—OERGEEZHA L THEET,
7.11.1 BEE

NN T VAINT a—Ta2FAFTIv I AXy 35707 053 LET, 207
77T AIH A~ —OEAFITT,

7.11.2 "— RO 7 B%%

£, IP ~Z7 1l = 6bit ® PIO ¥ 2—/L & —D % A ~—%BINKLETT, —> PIO
X7 =N LTEDRET, b 2RV s v F L LTEDRLET, PIOD
WPIO EY 22— WERLFEIZ L. PIOEY 2 — /L& IP a7 I0BIEZ BB LT 2 &0,
TERR#E, =27 R A, IRQ DHEEHI D Y TEENRNTIES,
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B TIMER Interval Timer [clk]

a1 Avwalon Memory Mapped Slave clk_0 0x00001880 Dx0000183F
Bl SEG_DAT PIO (Parallel VO) [clk]

=1 Awalon Memory Mapped Slave clk_0 000001340 Dx0000134F
Bl SEG_SEL PIO (Parallel VO) [clk]

z1 Avalon Memory Mapped Slave clk_0 0x00001950 [Dx0000195F

£R7%. TGenerate] R"¥ %7 Vv 7 L TCar AL LET,
AU NETH, KERNEL ZF L T/mb EVZBMLARIBIEEL£9 ., TCL 7 7 A
NDFATHITWET, &k, T/ A NV EEmBL T IEI,

IUNANFE TR, BHREAR— NI AS E— FHDH WL JTAG £E— R CTH¥ovrue—RKLEL
X9,

7.12.3 Y7 by =T %

NIOS II IDE11.1 ZiE#h =&, E#E#itk, Y7 b~7ualEbDEFTOT, £7. uv=
7 hear AL TLEIN, (ay FF%—: Ctrl+b)

AU NVFETHE, AA B (maine) ZEELEL X I,

/*

3 Filename: main.c

*  Description: TUYXNLTF 2—T 3]

*
* Version: 1.0.1

* Created: 2012.1.31

* Revision: none

* Compiler: Nios Il 11.1 IDE

* URL: http://www.csun.co.-jp

*

*

=/
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* Include

#include <stdio.h>
#include <sys/unistd.h>
#include <io.h>

#include <string.h>

#include "system._h"

#include "altera_avalon_pio_regs.-h"
#include "altera_avalon_timer_regs.h"
#include "alt_types.h"

#include "sys/alt _irq.-h"

* Define

#define TRUE
#define FALSE O

* Variable

alt _u8 segtab[10]={0xc0,0xf9,0xa4,0xb0,0x99,0x92,0x82,0xF8,0x80,0x90};
//0~9

unsigned char led buffer[8]={0};

unsigned char bittab[8]={0xfe,0xfd,0xfb,0xf7,0xef,0xdf};

static unsigned char cnt=0;
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*  Function

3 Name: main

* Description:

=/

int main(void)

{
unsigned char 1=0,k=0;
unsigned char buf[20];
int j=0;

timer_init(Q);

while(1){
sprintf(buf, "%06u", j++);

Ffor(i=0;i<6;i++){
led_buffer[i] = buf[5-i]-"0";

}
usleep(500000) ;
}
return O;
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* Name: timer_handler

* Description:

*/

static void timer_handler(void *context, alt u32 id)

{
IOWR_ALTERA AVALON_PIO _DATA(SEG_SEL_BASE, OxffF);
IOWR_ALTERA AVALON_PI0_DATA(SEG_SEL_BASE, bittab[cnt]);
IOWR_ALTERA AVALON_PI10_DATA(SEG_DAT BASE, segtab[led buffer[cnt]]);
cnt++;
if(cnt==6)

cnt=0;

IOWR_ALTERA AVALON_TIMER_STATUS(TIMER_BASE, 0);

}

/*

* Name: timer_init

* Description:

*/
static void timer_init(void)

{
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IOWR_ALTERA_AVALON_TIMER_STATUS(TIMER_BASE, 0);
I0WR_ALTERA_AVALON_TIMER_PERIODL(TIMER_BASE, 200000) ;
I0WR_ALTERA_AVALON_TIMER_PERIODH(TIMER_BASE, 200000 >> 16);

IOWR_ALTERA_AVALON_TIMER_CONTROL(TIMER_BASE, 0x07);

alt_irg_register(TIMER _IRQ, NULL, timer_handler);

FROI AL VEBEBIEL THORFL A NA L L TLIZSN, T A%
BIRAR— Ry ra— RLUTEREMEGEL T EEN,

7.12 USB T34 &

AEIS USB T3, ADOBMEFEERA ha v Ea—2 ZlT2AREZHA L ET,
7.12.1 HEE

I BEFEAR— R USBIZET 2 AR A3 LE 7, PR — N2 USB 5 v~ CH376
wifbivET,

ZOF v FIEFUSBT A AL USBAHARA N AEYAR—KFLET, USB#E77 b2/ H
DIERT =7 L TWET, LS, Mass-Storage BEHO#E 7w k=L
T4 —LxT SDH— R@EA L H 72— AT 3 —2 T FAT16, FAT32 &% O FAT32
T ANV AT LERO 7 —L 027 HH Y £,

L < ibid USB T34 A, flz1E, USB A€V, USB/— K57 A7, USBH— KV —
&, SD 1— R (IFEH¥ERED SD — FEEa® HC-SD 1 — RE O v ko Ve & %
MMC & TC #—K) #HAR—FLET,

7y 7KL TR T,
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MCU
MPU
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) PC or USB device:
USB-Phy IO e
| 2-bit . D- . USB flash memory
A0 . passive USB-Device D USB Flash Drive
RD# parallel USB-Host USB Bus [USB 1'e.ader USB
WR# : printer
PCSH N File system USB keyl?oard
Parallel bus Manage firmware USB mice
SCS
SCK : SPI USB firmware
MOSI=> SDI | _ Device ROM | RAM
MISO <= SDO interface
h SPT bus High-speed MCU - SD card and
e — e protocol compatible
 TXD =-RXD . asynchronism SD card port SDCK card:
<« BD <=TXD serial SPI Host SDDO MMC
UART | SDDI Mini-SD
JINTE CH376 chip . sPI : TF card

F v TNEBIC USB il 7' e ha v OEART7 y— 2T A S E T, USB #fE
7u barrEa—YF—no7a T ARRETT, TSN, Ty ANV AT AOEEH
T+ —LUTT HH Y ETOT, USB AE Y ONAE G BEETAT Z L3k E4, FEH

WZERTT,

7.12.2 "— RO T HR%
9, USBRIHEDEKZ FROLHICREL X 9, 8bit NAZMNETOT, BN
K7 NTT, FPGA L#id A X 12ITHY £, FHIZ, 8 OBV BT —H N
ATT, 1 DEURHEIVIALHO LD, 3 S BHil#EH T,
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USB_INT %
USE_WR Y DIVIB
USB_RD Y
LusE_AD
- WEC Dav3E e 104 ECA1+ Fm L
Ja T
v 1 L;c'|4+|,( 106 |||.
Yz : 1 |
b- —— cso
D+ 3 105 14
2
USB_INT 1 [— 28
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o use a USE_WHR 3 | BN T " T
1 - = 56 _RD 3| R RET —XTX
= 5 |FD BET 54 map 1K LED |l EDv
| — D ACT 3 —
#—— R¥D GND 53 I yse 587
use sn g ig gg 2 USE_DBS
pewzpl 9| 20 [EEES
D+ H o | 3 B3 [Tyg U56_DBd
. D- 11| D+ B4 Mg [EEGEE
= |”712 gﬂb gg 17 [EERCER
@ 13 |5 el BT USE_DB1
Ja USE_DED
L , 1a | o s
O+
2
El EJ b- 80 }_15P EHaTe
Bl B L1 v
v L]
g i 12MHz

ce1 15p

FN T, IP~27 it USBICHT 3 EY 2 — (TR_TZPIO £V 2—/L) ZBEMLE
L X 9, USB_DB 78 8bit ®{ti/; PIO (®Jim), USB_WR, USB_RD., USB_AO0 /% 3 {#
1bit ® ) PIO T3, 7V » USB_nINT (% 1bit ® AJj PIO T,
¥PIO &Y 2 — /B GIEIZ L. PIOEY 22—/ Z IP a7 ZBEMA SR LT ZE0,
TER#E, =27 R A, IRQ DHEEHI D Y TEENRNTIES,

H B B E

[

(

E usB_DB
51

Bl UsSB_nINT
51

Bl usB_Wr
51

El UsSB_RD
51

Bl usB_AD
51

PIC (Parallel VO
Avalon Memory Mapped Slave
PIC (Parallel VO
Awvalon Memory Mapped Slave
PIC (Parallel VO
Awvalon Memory Mapped Slave
PIC (Parallel VO
Avalon Memory Mapped Slave
PIC (Parallel VO
Awvalon Memory Mapped Slave

[clk]
clk_0
[clk]
clk_0
[clk]
clk_0
[clk]
clk_0
[clk]
clk_0

0x00001960

0x00001970

0x00001330

0x000019390

0x00001930

0x000019EF

0=0000197F

0x0000198F

Ox00001935§

0=000019af

USB_nINTUADPIOEY =2 —/LiZWidth 8 A OBt EbETEELTHRWTT,
MicT 740 bDOFFEFTOK TF, USBnINT (X FKD L D

=i

CHEXAE

LTL7EENY,
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-
X PIO (Parallel I/0) - pio_0
%& PO (Parallel I/O)
Megotors” alttera_awvalon_pio
|" Block Diagram H |' Basic Settings | i
[T show signals Width (1-32 bits); l 1 |
. Direction: ) Bidi
pID_U () Bidir
Ik lock intermupt ) InQut
eset
I set () Output
1
=y Output Port Reset Value: | 0:x0000000000000000
wternal_connection anduit
[* output Register |
| attera_awal =
Enable individual bit setting/clearing
|
|" Edge capture register |
L
|:| Synchronously capture
1 Edge Type: RISING
I Enable bit-clearing for edge capture register
1
\ |' Interrupt |
(wg a |
RQ Type: l LEWEL v-l i
Lewvel: Interrupt CPU when any unmasked VO pin is logic true
Edge: Interrupt CPU when any unmasked bit in the edge-capture
register is legic true. Available when synchronous capture is enabled
< | 1] [ - |
| |
1 @ Info: pio_0: PIO inputs are not hardwired in test bench. Undefined values will be read from PIO inputs during simulation. |
|
|
H
|
cancel | | Finish |
L%

R17. [Generate] "X %7 U v/ LCar AL LET,

T RANVGE T, Quartus IT A A VEHEICE LET, KERNEL Z®EH L, ZD#%, v
ZEBMLULTTCL 77 A MZ XV B OARTZBEIELTTCL 7 7 A VEFITLET,

¥ USB_DB 3R J7M72 DT, bidir DE U Zffio T 7230,

FATHRORET -
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USB_nINT &V JAZ ' AZDWT AREN TEHI DV IALDZREL £ DT, NAND 7 — b &
BT,

R, TXTCT7ANERGFLTOLa L RA NV LET,

7.12.3 Y7 hU T B%

USB (IR A RE—RET AL ZRE—REHSTONET, Zb DE—FDON—FKyx=Y
HAEFERC TR, Y7 My IHEVET, AEIXET T A AE— RE2BHLET,
TNA AFE— RIFBAFE A — KB USB A v ¥ 7 = — A% RHATHA K PC &8 L CRIRA
— R&BRA B PC OMOEEZFERL £,

ZHTlL, NIOSITTIDE11.1 Z#E#Eh &, EEifE, V7 b~/ Eb0 £T0OT, £7,
Tyl haearnA LTI, (3 vy F&F—: Ctrl+b)

B fFo T, UM NETH, USBIZBEHT2NAE (=27 FL 2 & IRQ) % system.h
77 AMTEBEBMENET,

/*
* USB_DB configuration

*

*/

#define USB_DB_NAME */dev/USB_DB™
#define USB_DB_TYPE "altera_avalon_pio"
#define USB_DB_BASE 0x00001960

/*

* USB_nINT configuration

*

*/

#define USB_NINT_NAME "/dev/USB nINT"
#define USB_NINT_TYPE "altera_avalon_pio™
#define USB_NINT_BASE 0x00001970

/*

* USB_WR configuration

*

*/
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#define USB_WR_NAME */dev/USB_WR™
#define USB_WR_TYPE "altera_avalon_pio"
#define USB_WR_BASE 0x00001980

/*

* USB_RD configuration

*

*/

#define USB_RD NAME */dev/USB_RD™
#define USB_RD TYPE "altera_avalon_pio"
#define USB_RD BASE 0x00001990

/*

* USB_AO configuration

*

*/

#define USB_AO NAME */dev/USB_AO0™"
#define USB_AO _TYPE "altera_avalon_pio"
#define USB_AO BASE 0x000019a0

WITT 0 7T LHEELTHEEL L I,

1. ~y X757 A/)Lusb.hiBIN

7uyxel bDine 7ANF a4 Y v A==a2— [New] — [Header File] #7 U v
4

usb.h 7 7 A VN (ch376 DT —% v — F &5 H)

/*

3 Filename: usb.h

*  Description: USBRTA/N\—~u X757 A)L
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*
* Version: 1.0.1

* Created: 2012.1.31

* Revision: none

* Compiler: Nios Il 11.1 IDE

* URL: http://www.csun.co.jp

*

*

=/

#ifndef __usb_h__
#define __usb_h__

* Include

A e e e
________________ */

#include "system._h"

) o __
* Define

* CH375ICfHT 2 EFH. LFITUSBL Y A Z 7 RLATY, ZDOEHITHOWT, CH3765 —X
v— M &S

//common

#define USB_HOST 0X06
#define USB_DEVICE 0x02
#define USB_DISABLE 0X00
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#define RESET_ALL 0XO05
#define CHECK_EXIST 0X06
#define SET_USB_ID 0X12
#define SET_USB_MODE  0X15
#define GET_STATUS 0X22
#define UNLOCK_USB 0X23
#define RD_USB_DATA 0X28
#define WR_USB_DATA5  OX2A
#define WR_USB_DATA7  0X2B
#define GET_IC_VER 0XO01
#define ENTER_SLEEP 0X03
#define CHK_SUSPEND OXOB
#define RD_USB_DATAO  0X27

#define RET_SUCCESS 0X51
#define RET_ABORT OX5B

#define INT_EP2 OUT 0x02
#define INT_EP2 IN OxOa

//host
#define DISK _READ 0X54
#define DISK RD GO 0X55

#define DISK_READY 0X59
#define DISK_INIT 0X51

//status

#define USB_INT_CONNECT 0x15
#define USB_INT_DISCONNECT 0X16
#define USB_INT_SUCCESS 0X14
#define USB_INT_DISK_READ 0X1D

//usb

J/ULFONEIFUSBA & 7 = —ADEFKR T,

SESETRITTIV T HEERAT LD
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A EEE R Z ERRL L 72T,
//{EE S P10_USB_DB DIRDEF

#define P10_USB_DB *(volatile unsigned long int *)USB_DB_ BASE
#define P10_USB_WR *(volatile unsigned long int *)USB_WR_BASE
#define P10_USB_RD *(volatile unsigned long int *)USB_RD_BASE
#define P10_USB_AO *(volatile unsigned long int *)USB_AO_BASE

#define PI10_USB_INT *(volatile unsigned long int *)USB_INT_BASE

#define PI10_USB_DB_DIR *(volatile unsigned long int *)(USB_DB_BASE+4)

#define VID OXOFFE
#define PID 0X1000

* Struct

typedef struct{
char receive buffer[200];
int send_ok flag;
int receive_ok flag;
JUSB_T;

* Extern

extern USB T usb;

extern int initialize_usb(void);

extern int set_usb_mode(unsigned char);

extern int send_string_to_usb(char *str,int str_len);

extern void write_command_to _usb(unsigned char command);
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extern void write_data_to_usb(unsigned char data);

#endif //_usb h

WIZCH3T6 DX A IV R ZERTEL X I,

Y 1( HOODR 1M ¥ AODDR IM T
TASHE TUWS TaHS <T|’-‘|S>|<——TRLI———>|<T|’-‘|H>
r

FCS#=WUR# ™, Iy

RD#
FCS#=RD#

LTIS: <TIH> L TOM > L TOF >
D7¥—8 DaTa IM DATA OUT

EREAA I THICED, USB RTA =T 7 A L ZAFRR L £ T,

2. RIA—=7 74 WAERK

a7 O drivers 7 AN A EH7 Y v A==2— [New| — [Source File| %7
Vv 7, RIA7 57 A Tusb.e) ZERL ET,

usb.c 7 7 A4 LA :

/*

£ Filename: usb.c

* Description: USBRZ A /~\—

* Version: 1.0.1

* Created: 2012.1.31

* Revision: none

* Compiler: Nios Il 11.1 IDE

* URL: http://www.csun.co.jp
e

e

*/
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* Include

#include "._./inc/usb.h"

#include "altera_avalon_pio_regs.-h"
#include "sys/alt _irq.-h"

#include <unistd.h>

#include <stdio.h>

*  Function

void write _command_to_usb(unsigned char command);
void write data to usb(unsigned char data);
unsigned char read_data_from_usb(void);

void delay(void);

* Variable

A e e e
________________ */

USB T usb;

/*

* === FUNCTION

* Name: 1rg_usb
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* Description: |V ALBE

=/
void i1rq_usb(void)
{
unsigned int i;
unsigned char interrupt_status,data len;

// static int times=0;
write_command_to_usb(GET_STATUS) ;
interrupt_status=read_data_ from usb();
switch(interrupt_status){
//Device
case INT_EP2 OUT:
write _command_to _usb(RD_USB_DATA);
data_len=read_data_from usb();
for(i=0;i<data_len;i++)usb.receive buffer[i]=read_data_ from_ usb();
usb.receive buffer[i]="¥0";
usb.receive_ok flag=1;
break;
case INT_EP2_ IN:
write_command_to_ usb(UNLOCK_USB);
usb.send_ok flag=1;

break;

default :break;
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I0WR_ALTERA_AVALON_P10_EDGE_CAP(USB_NINT_BASE,0x00);

/*
* === FUNCTION

* Name: send _string to usb

* Description: UFHEE

*/

{

write_command_to_usb(WR_USB_DATA7);

write_data_to_usb(str_len);

for(i=0;i<str_len;i++)write_data_to_usb(str[i]);

return O;

* Name: initialize usb
* Description: USB#J#i{k

*

*/
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int initialize_usb(void)

{
PI10_USB_RD=1;
PI10_USB_WR=1;
PI10_USB_A0=1;
usb.receive ok flag=0;
// enable the io interrupt
IOWR_ALTERA_AVALON_P10_IRQ_MASK(USB_NINT_BASE,1);
IOWR_ALTERA_AVALON_P10_EDGE_CAP(USB_NINT_BASE,0);
alt_irg_register(USB_NINT_IRQ,NULL,irqg_usb);
set_usb_mode(USB_DEVICE);
return O;

}

/*

* === FUNCTION

* Name: set _usb_mode

A =g

* Description: USB¥E— RiXiE

*/
int set _usb_mode(unsigned char type)

{
write_command_to_usb(SET_USB_MODE) ;
write_data_to_usb(type);

read_data_from_usb();

if((read_data_from usb())==0x51)return O;

else return -1;
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* Name: write_command_to_usb

* Description: 71 ha~w R

*/
void write _command_to usb(unsigned char command)

{
//A0

PIO_USB AO=1;

//DB DIR output
P10_USB_DB_DIR=0xff;

P10_USB_DB=command;

P10_USB_WR=0;
P10_USB_WR=1;

* Name: uart_send_byte

* Description: Eit

*/
void delay(void)
{
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int i1;

for(i=0;i1<1000;i++);

* === FUNCTION

* Name: write _data to usb

* Description: 7 —X¥%#EXA{

*/

void write data to usb(unsigned char data)

{
//A0
P10_USB_A0=0;
//DB DIR output
P10_USB_DB DIR=0xff;
P10_USB_DB=data;
usleep(20);
P10_USB_WR=0;
delay(Q);
usleep(20);
P10_USB_WR=1;

}

/*

* === FUNCTION

* Name: read data from usb

* Description: 7 —#%&atAiAte
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=/
unsigned char read_data_from_usb(void)

{

unsigned char data=0;

//A0
P10_USB_A0=0;

//DB DIR output
P10_USB_DB_DIR=0;

P10_USB_RD=0;
delay(Q);
data=P10_USB_DB;
P10_USB_RD=1;

return data;

3. AL VEEEE
RO X I ITELE :

/*

3 Filename: main.c

& Description: USB7T /A &5

* Version: 1.0.1
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* Created: 2012.1.31
* Revision: none
* Compiler: Nios Il 11.1 IDE
* URL: http://www.csun.co.jp
*
*
*/
/)

* Include

#include <stdio.h>
#include <unistd.h>

#include "../inc/usb.h"

3 Name: main

* Description:

*/
int main()

{
unsigned char tmp[]

initialize_usb(Q);

while(1){

"Hello USB!¥n";
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if(usb.receive ok flag){
printf('%s¥n",usb.receive_buffer);

usb.receive ok flag = 0;

send_string_to_usb(tmp,sizeof(tmp));
usleep(100000);
}

return O;

}

4. FAMUT 0 7T L

TNy T LTWGA, fEbius /XY 312 CH376 RTA N\ A VA M—)LLETT,

PR URLHX DU r—RLA A R—LLTLZEW, (CH376 23 CH372, CH375
RZARNEELTT,)
http://www.dragonwake.com/download/FPGA/EP4CE15/CH376-Driver.zip

11 x]

—Dewvice Driver Install § Uninstall

Select INF File : ICHE?EWDM.IMF ~|

YWCH.CN
|_USB CH372{CH375
|__ 06/05f2009, 2.5.2009.06

INSTALL

UNINSTALL

HELP

AVARN=NAGFETR, FTARA MIOT 0 7T L METT, A—BBHRAMIT R 7T
DIRBEDNy E T 7 ANETAT T ) L TWET, ERENT 7 A V& %,

LIB) i2hv F3, 207477V %ZFHALTNI 40 [Labwindows/CVI 8.1 %~
THRAMUNT 2 7T NZAFRCTE £, Dim. B8k Microsoft 11D VC > TH BT
ERS

R—L~—  hitp://WWW.CSUN.CO.|D A—/b : info@csun.co.jp 288



http://www.csun.co.jp/
http://www.dragonwake.com/download/FPGA/EP4CE15/CH376-Driver.zip

iz
S

FARNORR H{ﬁ%*i H %‘5“ 7 )a— AT, BRI

BRTF 7/ no—RbARICTS

-

L7 NI LabWindows/CVI 8.1 Run-Time Engine l = &1
i i ) NATIONAL
Nl LabWindows/CWVI 8.1 Run-Time Engine INSTRUMENTS"

WWelcome to the Mational Instruments Labiwfindows /T4 installer.

It iz ztrangly recommended that you exit all programs befare running this
inztaller. Applications that n in the backaround, such as wirus scanning
utiliies, may cauze the installer to take longer than average to complete.

Thig program iz subject to the accompanying licenze agreement[z). Wisit
hittp: £ Aaana. i comAegal/patents for patent information an this product,

@ LabWindows/CVI" 8.1

Fleaze wait whilz the inztaller initializes.

E2007 Mational Instruments. All rights reserved.

BHENERA NI ST LAEZEHRLELIZOT, Fura—RLTESHLTLEEN,
http://[www.dragonwake.com/download/FPGA/EP4CE15/CH376-Driver.zip

7.13 USB &R b

7.13.1 #EE

USB 7 /31 ZHiZHKS&, CH375 F v 7 ZFIHLTUSB A€V & ED X 5 IZHAiAL -
BXIALHEFIILET,

USBAEVIZPC/— KT A7 SDH—RKEFULDE D77 7 AV AT A (FAT,FAT32)
NHYET, L, USB AU THHER— R PC &?~&§#ﬁ&%3§@%bf:u\%ﬁ\ B &
A— FANZ S FAT AAEICHEILL 7 7 A L DB T USB A E Y OF — & ZFidr ATy « AL
4, CH376 F v FICFAT 7 7 A VT AT ARH Y £TOT, ZOWIEELTTL ’5@%
LELE, BAIET 7 ANV AT LD Y —AF EERMETH Y £ A, CH376 73 USB
AFY MOFAIAI « FEABLFEN OBV £, B 74 —F—RNE& /1 FE— L,

v/ —F—F:

BB TCUSBAEY DT 7 A VEHARY LEZALET (K7 X T 512 34
FCT9), A= RBRETHNTTN, RODT 7 A NT —H Ny 7 7 I0ETT, £ LT,
RDRTFANT —H DNy 7737 X EE 512 OBHETHY £, ik, HE
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T7EA RAMBKEWD, T—H2N% N SCM Y AT AMZi# L CTET, &2 % RIW O
T7a 7T ATt s Xiiriidx  CH376SecRead &t 7 % EiAZA : CH376SecWrite & 9
WD ZOBERH Y 9,

NA hE— R

NA MEALTUSB ATV DT 7 A NZiiHh Y L ESIALET 154 b 65535 /A
FCH OK T, A= RBRETENTTR, RODOT 7 ANT —F Ry 7 7 [JNETIE
HFHA, BHEIEZFET, FE. RAM B/ EW (i3S oo+ K Tl 7
— A BDI NGBV LT HEVEIZT 7B AZ N0 SCM v AT AT LTV E
9, (B L. Flash IZHEDOEIBENBROSNET O T, HEICUSB AE VWD LT HDT—H %
FEXAL L, USB ATV OHFEMPELS ROIGERH Y £7,

7.13.2 Y7 NU T BA%

N R T IREIENCER SN ETOT . USB A€ Y RIW 7177 AT 2 £+ ER
AN G

1. ~y X774 NVEE

Ohal.h 7 7 A /LB

a2l bDinc ZANFEHEI Y v A=a— [New| — [Header File] #7 U v
7

halh 7 7 A /LIN%Y -

/*

3 Filename: hal.h

= Description: CH376fA K7 A N

* Version: 1.0.1

* Created: 2012.1.31

* Revision: none

* Compiler: Nios Il 11.1 IDE

* URL: http://www.csun.co.-jp
*

*

=/
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#ifndef _ _usb h_
#define __usb _h_

*/

#include "system._h"

//common

#define USB_HOST
#define USB_DEVICE
#define USB_DISABLE

#define RESET_ALL
#define CHECK_EXIST
#define SET_USB_ID
#define SET_USB_MODE
#define GET_STATUS
#define UNLOCK_USB
#define RD_USB_DATA
#define WR_USB_DATAS
#define WR_USB_DATAY
#define GET_IC_VER
#define ENTER_SLEEP
#define CHK_SUSPEND

0X06
0x02
0X00

0X05
0X06
0X12
0X15
0X22
0X23
0X28
OX2A
0X2B
0X01
0X03
0X0B
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#define RD_USB_DATAO 0X27

#define RET_SUCCESS 0X51
#define RET_ABORT 0X5B

#define INT_EP2_OUT 0x02

#define INT_EP2 IN 0x0a
//host

#define DISK_READ 0X54
#define DISK_RD_GO 0X55
#define DISK_READY 0X59
#define DISK_INIT 0X51
//status

#define USB_INT_CONNECT 0x15

*/
#define CMD_RET_SUCCESS 0x51
#define CMD_RET_ABORT OxSF

/* a~< > Rpkdh */
/* a~2 R */

//usb
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#define P10_USB_DB *(volatile unsigned long int *)USB_DB_ BASE
#define P10_USB_WR *(volatile unsigned long int *)USB_WR_BASE
#define P10_USB_RD *(volatile unsigned long int *)USB_RD_BASE
#define P10_USB_AO *(volatile unsigned long int *)USB_AO_BASE

#define PI10_USB_NINT *(volatile unsigned long int *)USB_NINT_BASE

#define PI10_USB_DB_DIR *(volatile unsigned long int *)(USB_DB_BASE+4)

#define VID OXOFFE
#define PID 0X1000

=/
typedef struct{
char receive buffer[200];
int send_ok flag;
int receive_ok flag;
JUSB_T;

* Extern

=/

extern USB T usb;

extern void xWriteCH376Cmd(unsigned char command);
extern void xWriteCH376Data(unsigned char data);
extern unsigned char xReadCH376Data(void);

extern unsigned int mInitCH376Host(void);

extern unsigned char Query376Interrupt(void);
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#endif //__usb h

@host.h 7 7 A WAERK
DT 7 AT A =T ORI AL D T DIERR LT~y X 7 7 A L TT,

/*

5 Filename: host.h

*  Description: ~vy X7y AL

* Version: 1.0.1

* Created: 2012.1.31

* Revision: none

* Compiler: Nios Il 11.1 IDE

= URL: http://www.csun.co.jp
e

e

*/

#ifndef HOST H_
#define HOST H_

extern void host(void);

#endif /*HOST H_*/

@A — DML D file_sys.h & ch376.h 7 7 A V& A L R— b
Tl bOine ZHANEEHET ) v A==— [Import] #7 VU v 7 TicHEEN
¥ 9. [File System] Z#®{R, [Next] R¥ %7 U v
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r .
B (moort - — - . — - - -

. - - ﬂ

| Select

\
Import resources from the local file system into an existing project.

=)

Select an import source:
rpe filter text

=+ General

- Archive File

: &9 Breakpoints

[ Existing Projects into Waorkspace
-}, Preferences

1= Altera Nios II

i-= C/C++

i CVS

i Team

7 < Back l Mext = I FEinish ’ Cancel ]

[Browse| #7 U v 7. file_sys.h & ch376inc.h 7 7 A /VATED /XA & 8&R | file_sys.h
L ch376inch #5F =~ 7 LTH 5 [Finish] ™% &4

I'-Ir‘npar‘c - e L — - - . - & W § o . — - — u‘
File system —
Import resources from the local file system. .|
From directory: Ri¥work¥cst¥FPGA¥cycloned¥p¥NIOS¥18_usb_hosti¥inc

[ &= inc
[ [ hal.h
] [ host.h
|} Q sopc.h
Filter Types... I Select Al I Deselect All

Into folder: hello_world/drivers
Options

[C] Overwrite existing resources without warning

reate complete folder structure
@ Create selected folders only

TR ——

Cancel

2. RIANR=T 7 A EK

O7Fmay=2 b® drivers 74 NVE %457 v 7, A==2— [New] — [Source File| %

7V w7, RIA37 7 AL Thalel #1EKLET,
/*

*
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3 Filename: hal.c

= Description: CH376fA K7 A N

*
* Version: 1.0.1

* Created: 2012.1.31

* Revision: none

* Compiler: Nios Il 11.1 IDE

* URL: http://www.csun.co.-jp

*

*

=/

f

=/

#include "._./inc/hal.h"

#include "altera_avalon_pio_regs.-h"
#include "sys/alt _irq.-h"

#include <unistd.h>

#include <stdio.h>

#include "._./inc/ch376inc.h"

#include "system._h"
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=/

void xWriteCH376Cmd(unsigned char command);
void xWriteCH376Data(unsigned char data);
unsigned char xReadCH376Data(void);
unsigned int mInitCH376Host(void);

void delay(void);

int set _usb_mode(unsigned char type);
unsigned char Query376Interrupt(void);

void irqg_usb(void * context,unsigned int id);

*/
USB T usb;

* Name: set _usb_mode

* Description: @t — kT

*/
int set _usb_mode(unsigned char type)

{

XWriteCH376Cmd(SET_USB_MODE) ;
XWriteCH376Data(type);
XReadCH376Data() ;

i f((xReadCH376Data()) == CMD_RET_SUCCESS)

return O;
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else

return -1;

* === FUNCTION

3 Name: XWriteCH376Cmd

* Description: EXAHLavw R

*/
void xWriteCH376Cmd(unsigned char command)
{

//A0
P10_USB_AO0=1;

//DB DIR output
P10_USB_DB_DIR=0xff;

P10_USB_DB=command;

P10_USB_WR=0;
P10_USB_WR=1;

* === FUNCTION

* Name: delay

* Description: EERIEL
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=/
void delay(void)
{
int i;
for(i=0;i1<1000;i++);
}
/>
* === FUNCTION
* Name: xWriteCH376Data

* Description: 7T —X¥%#EXA{

*/
void xWriteCH376Data(unsigned char data)
{

//A0

P10_USB_A0=0;

//DB DIR output
P10_USB_DB_DIR=0xfTf;

P10_USB_DB=data;
usleep(20);
P10_USB_WR=0;
delay(Q);
usleep(20);
P10_USB_WR=1;

3 Name: xReadCH376Data

* Description: T —X %A
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unsigned char xReadCH376Data(void)
{

unsigned char data=0;

//A0

P10_USB_A0=0;

//DB DIR output
P10_USB_DB_DIR=0;

P10_USB_RD=0;
delay(Q);
data=P10_USB_DB;
P10_USB_RD=1;

return data;

}

/*

* === FUNCTION

3 Name: mInitCH376Host

* Description: Ik

=/
unsigned int mInitCH376Host(void)
{
P10_USB_RD=1;
P10_USB_WR=1;
P10_USB_A0=1;
usb.receive ok flag=0;
usb.send_ok_ flag=0;
//enable the 1o interrupt
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I0WR_ALTERA_AVALON_P10_IRQ_MASK(USB_NINT_BASE,0):
I0WR_ALTERA_AVALON_P10_EDGE_CAP(USB_NINT_BASE,0):

set_usb_mode(USB_HOST);

return USB_INT_SUCCESS;

}

/*

* === FUNCTION

* Name: Query376Interrupt

* Description: E|VIAL(E S % FiIIAH

*/
unsigned char Query376Interrupt( void )

{
return(P10_USB_NINT?TRUE: FALSE) ;

@ A —HMED file_sys.c & host.c 77 A V& A L R— b

7Yl hOdrivers 7 ANEE4T Vv A=a— [Import] 27 Vv r, ~y X7
7ANERUCERIC e 77 A Vb A A R— M LET,

host.c 7 7 A VA  host 7' 7T A3/ A R DOFAIAI « EIAI, T 7 A IV DFI|ZERERE
BEHET, USB A% VY o [/C51/CH37T6HFT.C) &9 7 7 A LDFA) 200 /A k%
FRIEET, 77 A0 [CH3T6HFT.C] MRREOMNLRWEGE, C51 &\ D 7 /L Z D
DATHIAN CH3T6 12D 7 7 A NEFIZELET, C51 L\ 9 7 4L F—H BONb e
B4, USBAEVDHEHTFTOETTZ 7 A VR RSEET,

3. AA VBEBEE

/*
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*
* Filename: main.c
*
*  Description: USBX*E U ZEHl
*
* Version: 1.0.1
* Created: 2012.1.31
* Revision: none
* Compiler: Nios Il 11.1 IDE
* URL: http://www.csun.co.jp
*
*
=/
#include <stdio.h>
#include "._./inc/hal.h"
#include <unistd.h>
#include "../inc/sopc.h"
#include "._./inc/file _sys.h"
#include "._./inc/host._h"
int main()
{

unsigned char tmp[]

int i;

= "Hello USB!¥n";

printf("'Hello from Nios 111¥n');

host();

while(1){

Ffor(i=0;i<4;i++){
LED->DATA = 1<<i;
usleep(100000);
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return O;

I RANVENZ, b LAEEIOZ e Y27 vaZ20EERHALEL, —E7ay=7 b
usb.c #4h L TL 72 &V, 22825, hale 7 7 A /M h Pt oA FEBLL £,
void delay(void);

int set_usb_mode(unsigned char type);

[ CARTOEKR A BEEEH TEEEADT, KEifEDORNT 7 A/ Tusb.e) AT HET
9, (—Kfusb.c.bak EWVIAFNIZEE L TH OK)

Bth, a2 _A VL THER— Ry ryr—RL, FTLEL L D, (GTA1, USB 2 E
ViZ T/C51/CH37T6HFT.C] &£ Wo 77 A NEat—LET, Tim, TOFFar—L72<
THRVWTTA, SESEORMZRL TF e /T LANRELWLNE I b iE T £94,)
7.14 LCD(—)

AHfi 5 LCD OJFH K OHig R iEZ#H L £,

7.14.1 $HE

KEiNH Ry b~ M) 7 ZALCD IZBbLLZNELZHP LET, Ele—RKy=7 L K74
TERRZFBNT L ET,

—RIZLCD Y 2 —/WZIZLCM (F 7 X)Xy 7 T4+ Bi# PCB AR — F23H D £,
BL, ZO=285IL—2DH (LCD: H#T7RA) MMETT, ZIE8HEBHHTLEL I,
BRE) PCB 7R — K372 Bl 2 5722

FEiX, Fy b~ FUZALCD EY 2 —/Lidi@hay he—J0aHTRICLD .,

COB & COG # —opifbivEd, COG 1ThEE = > v —)LF » 778 LCM 7 ZITHES
SNFET, LCM F 7 RTHETE a7 o8 ERPUE A — RiZBn3iuf, LCD
EHEZET.H ) oA COB IZ oW CIIERENF » 7% LCD € ¥ =2 —/Lv Dtk 5 PCB
A= RICEBELETT, TZEFTHHALE LR, Rv=a2 7V TlEDNDBEREA— RIC
1% 128%64 ® COG A A I NE T, ZolMIEE#E =2 Fr—/L IC % LCM IZ#HA
SNETOT, PCBA—RE IMENRR R ET,

Z O LCD O— AL FRE T, BEENT » 71X ST7565P T9 . —ofkiA v ¥ 7 = — A
EYAR—FLET, MO oHRE T, VU TAZA I 7RG, FRIC
2L EIBMAEHYETOT, HrIFVTAEAI LT HREHENET,
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Item Contents Unit
LCD Mounting mode COG LCD, FPC
LCD Display mode Reflective, Transflective and positive
LCD Display type STN: Yellow Green mode, Gray moede, Blue mode
FSTN
Viewing direction 6 O'clock or 12 O’clock
LCD Module size T0.00W)=50.0H)=8.0(DMAXD mm
LCD Viewing area 54.00W)=31.0(H) mm
LCD Display format 128=64 dot matrix
Dot size 0.340W)=0.37(H) mm
Dot pitch 0.380W)=0.41(H) mum
LCD Druty 1/65
LCD Bias 1/9
LCD Controller/driver LSI STT365P (COG)
LCM Operation temperature (N¥) | 0450 C
LCM Storage temperature (IN¥) -10-+60 C
LCM Operation temperatare (E¥) | -20-+70 T
LCM Storage temperature (E*) -30~+50 C
Back light Edge light L ED: Green White, Blne, Amber
EL: White, Yellow green, Blue
Input data 8080 MPU Interface
6800 Series MPU Interface
Series data input
Parallel data input
Power supply 2.8-3.5V single power input. V
Built- in DC/DC converter for LCD driving.
High-accuracy veltage adjustment circuit{thermal
gradient —0.05%/1C)
LCD E=xpected life 50000 Hours
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D3WEE
D3 D1 D DI 04
145 4145 4143 4145 J1o
RS1
1 1. HE
4K7 1 ] 2 Z.jcs
ReT 3 %, [RES
1DiEE12 = ” : o
. 5 5, WR
Rz 70 w65 s.nmyn
R53 470 [ 7. 0RO
RGS | 40 B %, DE1
Ri4 = 470 w9 9, DBEZ
D3%Eh e 10| 10, DB3
Wl N — - x% 11, DB
P ool 12 12. DBS
LCO_#0 i | = o 1 12. DBE
: LT‘ 14, DB7
LOO_S0hn o '13553 | : c?; 12 15, VDD
T 0T 17 16. W55
LEO_S1 ¥ - = 17. vouT
e = 12, CAPZ+
T = 19, CAP1-
£ 20, CAPL+
CRf 21, CAPZ+
105 L §§ 2. CAP2-
) 23,04
25 24,3
6 7502
27 26, W1
i N 7.0
20 73, C86
T e cee] cen] cro| o ‘ 30 29, Pis
105 101105 05 105 * - 30, MG

HEALDER 20

LCD (R d 5720, iz hr— L ICDZ T 7 AFYNLCD O Ry b & oxbis %
X SHfEVETY, FRICEY, LCD 2T 7 AE VU IZ 8 (page) *8+1 17, AlH 65 1T,
s0-s131, BNH 132502380 £9°, {KAHEIC 64%128 Ky hLH Y FHADT, /I 7 AE
VOHRO—ET —ZIIRRTEETA, EBEOBIEICLY, KEDO—1T (page8 ® DO) &
Kt D =% (ADC 25 IEFHE, 129, s130, s131 ; ADC 2S5 DHA, 0, sl, s2) 2
FRTEERA, TN, 777 AF) EOT—XFTLCD & Ky bxt Ry hC—# L&
T, (FROFOCHENDNE)

R—L~—  hitp://WWW.CSUN.CO.|D A—/b : info@csun.co.jp 305



http://www.csun.co.jp/

c.s I AT H&ﬁ’%*i E] 5‘7‘ ﬁ / = ‘\/“‘—— At BREATTE?

BRTF 7/ no—RbARICTS

[ FagT Iahirer e XE
FERR RN D Data Address
r §_0n
=¥}
=¥
o|o|ofo Pagze 0 o
]
it
5T
T
EE
8
ofofof1 Page 1 X
o1
ol
E¥]
]
EYi
ELY
oo |1]o Tage 2 3
CE]
ER]
E§|
EN]
a9
X
olo|1]1 Mg ¥ gg
31
34
33
I
=]
1]
a1 oo Fage 4 e
ol
S
L
3
g
a1 |0l Page 5 sl
13
12
ir
i
13
14
o|1|1]0 Page 11
11
10
3
£
'II'
E
o1 |1]1 Page 7 )
il
]
|
1 N P T
ERE=I =R EOES BT ISR HEHEEEEEE E EEREE
R E LS L= = =R - EFIEEEE R = R =] ‘—‘_,;-D:g
— BT HEE EEE BEE
G| ||| ] ] | = i End ey g ped g e e et

Wi FEOZ Ry Mo ba—nF o707 T 7AFY RAM Oty h&—FH L E£1,
64*128 ffl K v MIzhZENn /T 7 AEY RAM Lo 8 {f Page & & — L £7, Page = &
WX 128 34 FDAR—RE—FHLET, Fid7—7 NV TRrLET,

R— A~— 1 http://WWW.CSUN.CO.|p A —/L : info@csun.co.jp 306



http://www.csun.co.jp/

ﬁ' L H&ﬁ%*i E] 3%-7‘ 7 / = “/“‘—— (EffiH, BRESRTIE?

BRTF 7/ no—RbARICTS

¥ LCDHRTEEE (Ehsh)
ir 0 | 2 3 25 126 27
0 bit0 bitl bitd bitd bitd bitd bitd
bitl bitl bitl bitl bitl bitl bitl
Bhit 2 bit2 bitd bitd bit2 bitd bit2 bitd
Yagel
) bit6 bith bith bité bith bith bité
L 7 bit? | bit? | bit7 | bit7 bit? | bit? | bit
c 8 bit0 bit0 bit0 bit0 bitd bitd bit0
D Bbit 9 bit bit bit bit bit bit bit
‘age
HE
FE b b1t7 bitT bitT bitT bitT bitT bitd
=
(
r 26 bit0 bitl bit0 bit0 bitd bitd bitd
)
- o 59
> Bbit
‘ageT 60
P
61
B2 bith | bhité | bit6 | hits | s | e | bitB | bitg | bit6
B3 bit? bit? bit? bit7? bit7 bit? bit7?

LCD ED&H 5 Ry M pdTICT R, ZORE—HLTVWSH RAM OHLE Y Mo 1IZ5%
ELET, £297dL. ZOROFMBOITT LA FI7 RUARKETT, ERICLD,
W DITT R L A% Page DIEHM T, Page 2L 8413 dH 0 £4, RUARIC, 57 FL
AT Z DO FHOHEE (LCD EAEBA) TF, Page @ 1 34 hE—EHLTW5HDIT 1
Fl (847, BB 8 Ky b)), &I 128FI3H 0 £9, Zouvy7icky, Yars 7 A
DOHIZLCD OFREZ =2 hr—/LTEET,

7.14.3 "— RU T HR%

I B NIOS IT CLCD 2 8D X S IZBE o0& LES, £ IP~v2/rT4D
PIO €V 22— V& BIMKLETT, 2045 PI0 £V 2—LZ LCD ®4 S8 &% L F
3, (PIO ¥ 2 —/WE£T 1bit OHATH D TY,)

¥PIO &Y 2 — MERGEIZ L. PIOEY 22—/ Z IP a7 [ZBEMA BB LT ZE0,
TER#E, =27 R A, IRQ DHEHI D Y TEENRNTIES,

B LCD_SlI PIO (Paraliel 1O} [clk]

21 Avalon Memory Mapped Slave clk_0 0x000013b0 0x000013bF
B LCD_AD PIO (Paraliel 'O} [clk]

s1 Avalon Memory Mapped Slave clk_0 0x000013c0 0x000013eF
B LCD_SCL PIO (Parallel I'0) [clk]

g1 Avalon Memory Mapped Slave clk_0 0x000019d0 |0x0000194F
El LCD CS PIO (Paraliel 'O} [clk]

51 Avalon Memory Mapped Slave clk 0O 0x000019ed |0x000015ef

R7F. TGenerate] "¥ %7 Vv 7 L TCar AL LET,
U RAINVFE T, Quartus IT A A EmEICE L £9, KERNEL #H#H L, D%, B
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R¥

BIMLTTCL 7 7 A MK B OARTAEELTTCL 7 7 A VEFITLET,

B, XTI 7 ANVERGFELTHLa AV LET,

7.14.4 Y7 N THR%%

NIOS II IDE11.1 # 8 &4, &E##%, Y7 h~7uilLbh 40T, £ Yoo
I hEears 4L TL &, (3 v FF—: Ctrl+b)

B FEoT, 28 V5ETH, LCD T 2R (R—27 KL A& IRQ) % system.h
Ty A MBS NET,

/*
* LCD_SI configuration

*

*/

#define LCD_SI_NAME */dev/LCD_SI™
#define LCD_SI_TYPE "altera_avalon_pio"
#define LCD_SI_BASE 0x000019b0

/*

* LCD_AO configuration

*

*/

#define LCD_AO NAME */dev/LCD_AO™"
#define LCD_AO _TYPE "altera_avalon_pio"
#define LCD_AO BASE 0x000019cO

/*

* LCD_SCL configuration

*

*/

R—L~—  hitp://WWW.CSUN.CO.|D A—/b : info@csun.co.jp 308



http://www.csun.co.jp/

iz

P o BREABRT 7 ) mP—

MM BRERTTRE?
BRTF 7/ no—RbARICTS

#define LCD_SCL_NAME *'/dev/LCD_SCL™
#define LCD_SCL_TYPE "altera avalon_pio"
#define LCD_SCL_BASE 0x000019d0

/*

* LCD_CS configuration

*

*/

#define LCD_CS_NAME */dev/LCD_CS™
#define LCD_CS_TYPE "altera_avalon_pio"
#define LCD_CS BASE 0x000019e0

W7 77 LBBEELTHWEEL LD,
1. ~y X774 NMEIE
@sopc.h 7 7 A /VIE FRED Y — A ZBILE T,

#define _LCD

#ifdef _LCD

#define LCD_CS ((P10_STR *) LCD_CS_BASE)
#define LCD_SCL ((P10_STR *) LCD_SCL_BASE)
#define LCD_AO ((P10_STR *) LCD_AO_BASE)
#define LCD_SI ((P10_STR *) LCD_SI_BASE)
#endif /* _LCD */

@led.h BHIERK

Tyl bOinc ZHANVEEHEI ) v A==2— [New| — [Header File] #7 U v

J
led.h 7 7 A VINFE

/*

3 Filename: 1lcd.h

A=A — : http://www.csun.co.jp A —/L : info@csun.co.jp

309



http://www.csun.co.jp/

ofp

g FARAORR H{ﬁ%*i E] %‘7‘ 7 /A 77 — A, BREARTE?

BRTF 7/ no—RbARICTS

*  Description: LCD~v &7 7 AL

* Version: 1.0.1

* Created: 2012.1.31

* Revision: none

* Compiler: Nios Il 11.1 IDE

* URL: http://www.csun.co.-jp
*

*

=/

#ifndef _lcd h_
#define _lcd_h_

extern void initialize_lcd(void);

extern void draw_screen(unsigned char *p);
extern void clear(void);

//extern void write_data(unsigned char dat);
//extern void data _send(unsigned char dat);

//extern void write_command(unsigned char com);

extern unsigned char buf[];
#endif //_lcd _h_

2. RIA—=7 74 NWAERK

a7 O drivers 7 AN A ELE7 Y v A==2— [New| — [Source File| %7
Vv 7, RTANT 57 A1 lled.e) Z1ERLET,

LCD DY U TNEA I TRIZEY RIA N—2ER L £7,
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CsS1 | Tess TCsH |
(ics2z="1") \ /
| Tsaas TsaH |
AO >§£ j;(
Tscvyce |
SCL TsLw 4 B
Z TSHW
5, 7
lst— T ¥ ] e T
Tsns TsDH |

S1

X

lede 7 7 A VA :

/*

3 Filename: Ilcd.c

2 Description: LCDRZA N7 7 AL

3 Version: 1.0.1

3 Created: 2012.1.31

3 Revision: none

* Compiler: Nios Il 11.1 IDE

* URL: http://www.csun.co.jp

*

*

*/

)

* Include
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#include "system._h"
#include <unistd.h>

#include "../inc/sopc.h"

* Variable

unsigned char buf[]={

/*—— BT 7 A N EGIAIAL  Co¥IERE _bmp  --*/

/*-— IEXE S=128x64 --*/
0x00,0x00,0x00,0xC0,0x40,0x20,0x20,0x20,0x10,0x10,0x10,0x08,0x08,0x08,
0x08,0x18,
OxE8,0x24,0x22,0x42,0x44 ,0x84 ,0x88,0x08,0x08,0x08,0x90,0x50,0x30,0xF0,
0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,
0x00,0x00,0x00,0x01,0x06,0x38,0xC0,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,
0x00,0x07,0xB8,0xC0,0x00,0x00,0x00,0x01,0x01,0xFF,0x00,0x2A,0x00,0xFF,
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0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,
0x00,0x00,0x00,0x00,0x78,0x84,0x02,0x03,0x0C,0x08,0x04,0x1C,0x64,0x82,
0x02,0x01,
0x03,0x1D,0x61,0x02,0x84,0x78,0x20,0x40,0x40,0x7F,0x44 ,0x22,0x11,0x0F,
0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x01,0x02,0x02,0x02,0x02,0x04 ,0x04,0x05,
0x04,0x02,
0x02,0x02,0x02,0x01,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
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0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,
OXFF , OxFF ,0x0F ,0x0F ,0x0F , 0xOF , OXFF , OXFF , OXFF , OXFF , OXFF ,0x7F ,0x1F ,O0xO0F,
OxOF , OxCF,
OXEF , OXFF ,O0xFF ,0xFF,0xC7,0xC7,0xC7,0xC7 ,0xFF ,OxFF ,OxFF ,O0xFF ,0xFF ,OxFF,
OxFF,OxFF,
OXFF , OxFF ,O0xFF ,0xFF ,0xFF , OXFF ,OXFF , OXFF , OXFF , OXFF , OXFF ,OXFF ,OXFF , OXFF,
OxFF,OxFF,
OXFF ,OxFF ,O0xFF ,0xFF ,0xFF , OxXFF , OXFF , OXFF , OXFF , OXFF , OXFF ,OXFF ,OxFF,0x07,
0x07,0x07,
0x07,0x07,0x07,0x07,0x07,0x07,0x07,0x07,0x07,0x07,0x07,0xE7 ,0xE7,0xE7,
OxXE7,0xE7,
OXE7,0xE7,0xE7,0xE7,0xE7,0xE7,0XE7,0XE7,0xXE7 ,0xE7,0xE7,0xE7,0xE7,0x07,
OxXE7,0xE7,
OXE7,0xE7,0xE7,0xE7 ,0xE7,0xE7,0XE7,0XE7,0xE7 ,0xE7,0xE7,0xE7,0x07,0x07,
0x07,0x07,
0x07,0x07,0x07,0x87 ,0xE7,0xE7,0xE7,0XE7,0xE7,0x07,0x07,0x07,0x07,0x07,
OxFF, OxFF,
OxFF, OxFF,0x00,0x00,0x00,0x00,0x1F,0x8F,0x03,0x01,0x00,0x30,0xFC,O0xFE,
OxFF, OxFF,
OxFF, OxFF,O0xFF ,0xFF,0x01,0x01,0x01,0x01, 0xFF,OxFF,OxFF ,0xFF,0x01,0x01,
0x01,0x01,
OxF3,0xF3,0xF1,0xF1,0xF0,0xEO0,0x01,0x01,0x03,0xFF,O0xFF ,0xFF ,0x3F,0x0F,
0x03,0x03,
0xC1,0xF1,0xF8,0xF8,0xF8,0xF8,0xF9,0x01,0x01,0x01,0xFF,0xFF ,0xFF,0x00,
OxFO,0OxF8,
OxFC,0xFC,0xFC,0xBC,0xBC,0x3C,0x3C,0x3C,0x7C,0x7C,0x7C,0x03,0x03,0x03,
0x03,0x03,
0x03, OxFF ,O0xFF ,0xFF ,0xFF , OxFF , OxFF ,0x03,0x03,0x03,0x03,0x03,0x03,0x00,
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OxFF, OxFF,
OXFF , OxFF ,O0xFF ,0xFF ,0xF3,0xF3,0xF3,0xE3,0xE3,0xE3,0xC3,0x83,0x00,0x00,
0x00, 0OxO0F,
OxO0F , 0x0F ,0x0F ,0xFF ,OxFF , OxXFF , OXFF , OXFF , OXFF ,0x00,0x00,0x00,0x00,0x00,
OxFF, OxFF,
OxFF , OxFF,0x80,0x80,0x80,0x80, 0xFF , OXFF , OXFF , OXFE ,O0xF8,0xFO0 ,0xEO0,0x81,
0x87,0x8F,
Ox9F , OXFF ,0xFF ,0xFF ,0x80,0x80,0x80,0x80, 0xFF , OxFF , OxFF ,0xFF ,0x80,0x80,
0x80,0x80,
OXFF , OxFF ,O0xFF ,0xFF ,0xFF , OxFF,0x80,0x80,0x80, 0xFF , OxFF ,OxFF ,0xFE ,O0xFO,
OxEO, 0xCO,
0x83,0x87 ,0x8F ,0x8F ,0xCF , OXEF ,0XE7 ,0x00,0x00,0x00,0xFF ,0xFF ,0xFF,0x00,
OxF3,0xE7,
OXEF, OxCF ,0xCF ,0xCF ,0xDF , OxFF , OXFF , OXFF , OXFF , OXFE ,0x7C,0x00,0x00,0x00,
0x00,0x00,
0x00, OxFF ,0xFF ,0xFF ,0xFF , OxFF , OxFF ,0x00,0x00,0x00,0x00,0x00,0x00,0xF0,
OxF3,0xE3,
OxE1,0xC1,0xC1,0xC1,0xC1,0xE3,O0xFF,O0xFF,O0xFF,O0xFF,O0xFF,0x7F,0x00,0x00,
0x00,0xCo,
0xC0,0xC0,0xCO,0xFF ,0xFF, OxFF , OXFF , OXFF , OXFF ,0xC0O,0xC0,0xC0,0xC0,0x00,
OxFF, OxFF,
OXFF , OxFF ,O0xFF ,0xFF ,0xFF , OXFF , OXFF , OXFF , OXFF , OXFF , OXFF ,OXFF ,OXFF , OXFF,
OxFF, OxFF,
OXFF , OxFF ,O0xFF ,0xFF ,0xFF , OXFF , OXFF , OXFF , OXFF , OXFF , OXFF ,OXFF ,OXFF , OXFF,
OxFF, OxFF,
OXFF , OxFF ,O0xFF ,0xFF ,0xFF , OXFF , OXFF , OXFF , OXFF , OXFF , OXFF ,OXFF ,OXFF , OXFF,
OXE3,0xE3,
OXE3,0xE3,0xE3,0xE3,0xE3,0xE1,0xF0,0xFO,0xF8,0xFE, OxXFF ,0xFF ,0xFF,0xEQ,
OxE1,0xE3,
OXE3,0xE3,0xE3,0xE3,0xE3,0xE3,0xE3,0xE3,0xE1,0xE1,0xEO,0xEO,0xEO,OXEQ,
OxEO, OxEO,
OXEO,OxE3,0xE3,0xE3,0xE3,0xE3,0xE3,0xEO0,0xEO, 0xEO,O0xEO,0xEO,0XxEO,OxE1,
OXE3,0xE3,
OXE3,0xE7,0xE7 ,0xE7 ,0xE7,0xE7,0xE3,0xE3,0xE3,0xE1,0xEO,0xEO,0xEO,OXEQ,
OxEO,OxE3,
OXE3,0xE3,0xE3,0xE3,0xE3,0xE3,0xE3,0xE3,0xE3,0xE3,0xE3,0xE3,0xE3,0xEQ,
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OXFF, OXFF,

void initialize_lcd(void);

void draw_screen(unsigned char *p);
void clear(void);

void write_data(unsigned char dat);
void data_send(unsigned char dat);
void write_command(unsigned char com);
void set_x(unsigned char x);

void set_y(unsigned char y);

/*
* === FUNCTION
* Name: data send

* Description: 131 T —X%E%E(F

*/
void data_send(unsigned char dat)

{

unsigned char 1i;

LCD_CS->DATA=0;
LCD_SCL->DATA=0;

for(i=0;1<8;1++){
i T(dat&0x80)LCD_SI1->DATA=1;
else LCD_SI1->DATA=0;

dat<<=1;

LCD_SCL->DATA=0;
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LCD_SCL->DATA=1;

LCD_CS->DATA=1;

/*
* === FUNCTION

* Name: write_command

* Description: AOQIIKEMAHE, 2~ FEFEHEZ AL

*/
void write_command(unsigned char com)

{
LCD_AO->DATA=0;

data_send(com) ;

* Name: write_data

* Description: AOICHENMEZHE. 7 —HF & HEZAL

*/
void write data(unsigned char dat)

{
LCD_AO->DATA = 1;
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data_send(dat);

/> * === FUNCTION S

* Name: set X

* Description: HIEEEET R LR ERE

void set_x(unsigned char Xx)

{
write_command(x>>4]0x10);
write_command(x&0xfF) ;
+
/> * === FUNCTION e

* Name: set y

* Description: Page” FL Z&ZRE., T_XTE8R—IVThHD

void set_y(unsigned char y)

{
write_command(y|0xb0) ;

3 Name: clear

* Description:

*/
void clear(void)

{
int seg;

int page;
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for(page=0xb0;page<0xb8;page++) {
write_command(page);
write_command(0x10);

write_command(0x00) ;

for(seg=0;seg<128;seg++){
write_data(0);

}
}
}
/*
* === FUNCTION
* Name: draw_screen

* Description: 128*640D %% K

*/
void draw_screen(unsigned char *p)

{
int seg;

int page;

for(page=0xb0;page<0xb8;page++) {
write_command(page);
write_command(0x10);

write_command(0x00) ;

for(seg=0;seg<128;seg++){
write_data(*p++);
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}

/*

* === FUNCTION

* Name: 1initialize lcd

* Description: LCD¥IH{b, #HEMLEIEIZIA - DRI E T, T—F% v — 2S5

=/

void initialize_lcd(void)

{
write_command(Oxaf); //0N DISPLAY
write_command(0x40); //STAR DISPLAY
write_command(0xa0); //ADC NORMAL
write_command(Oxa6); //Display Normal
write_command(Oxa4); //CLEAR
write_command(0xa2); //1/9BIAS
write_command(0xc8); //COMMON OUTPUT DIRECTION
write_command(0x2f); //POWER CONTROL
write_command(0x24); //RESISTER RATIO
write_command(0x81); //VOLUM MODE SET
write_command(0x24); //RESISTER RATIO

}

3. AA VBEEEE

/*

5 Filename: main.c

*  Description: LCDZFf]
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* Version: 1.0.1

* Created: 2012.1.31

* Revision: none

* Compiler: Nios Il 11.1 IDE

* URL: http://www.csun.co.jp

*

*

*/

/)

* Include

* Name:

* Description:

main

*/
int main(void)

{

initialize_lcd();

clear();

draw_screen(buf);
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ZZFETIRTCY—REZERLELE, a2 A%, Tul T LE2RER—RFx v
P— L THENPRONET,

7.15 LCD(Z)

AKEiH B LCD IZ85E, AARFEOR T AGEZHIH L ET,

7.15.1 HEE

ATENIC D& BEEMR OV H ARFBEOR R IFIEELRIT LET,

LCD RIZXFORRIZOWVWTIX, FFEE L HAGEE S, 74 N IA 7 7 U BRMETT,
HHILCD EL a— NV TT7+2 b IAT7 TV EBRICT v FTHAIAENE T, 2D X577
Y 8T A7 VIFHE, REPHE T H O 4, FAITEREME T, RAITIREED
TWTT, FRBDERHE D L RNTT,

BIFA— RIZAHT o2 LCD X7 4+ b7 A4 77 VAL T\ enWTd, ZZRIfED
NORTFEEDALET, N7+ NI4T 7V ZFH L CTRBERXTFEERRTED
XoicLELE D,

7.15.2 EFEI7 4+ " FAT TV

ET, WET A N TFTAT TV OHMABERFNLET, BiET7 4+ T4 77U T ASCI
a— R&EfEphEdT, 2— KB 0~127 £TTT., 7 Ry v 7 HEITREY T,
BEERY NT— 2 NFFET7 A+ N T7A 77V TCOA 7'y b=#iED ASCII =— KX —D
JERESCTTEANA MK

FexME-TND 74+ bT7 477 Uidtahoma 7 4> b TY, &S 16bit, HEALES
NET, Fit® tahoma_font offsetlloH, =X b3 A7y & —%f—T9, #lziE.
(V) oF 78y M2 7, 1@ 11-7=4bit T3, HIL, XFW=WROLFDOF 7+ v ;X
FTHHEDOF 7Y b

#ifndef TAHOMA H_

#define TAHOMA H

[/ FOMR A7 > b

unsigned int tahoma_font_offset[]={

// " # $ % & ° (

o,3,7 ,11 ,19 ,25 ,36 ,43 ,45 ,49 ,
/7)) * o+ , - - [/ 01 2

53 ,59 ,67 ,71 ,75 ,79 ,83 ,89 ,95 ,101,
//34 5 6 7 8 9 : ; <
107,113,119,125,131,137,143,147,152,159,
// => ? @ A B C D E F
168,175,180,190,197,203,210,217,223,229,
// G H | J K L M N O P

236,243,247,252,258,263,271,278,286,292,

A=A — : http://www.csun.co.jp A —/L : info@csun.co.jp 322



http://www.csun.co.jp/

c.s I AT H&ﬁ’%*i E] 5‘7‘ ﬁ / = ‘\/“‘—— At BREATTE?

BRTF 7/ no—RbARICTS

// QR S T U V W X Y Z
300,307,313,319,326,332,342,348,354, 360,
//[¥ 1 ~ _ ~ a b c d
364,368,372,380,387,392,398,404,409,415,
//ef g h 1 jJ k I m n
421,425,431,437,439,442,447 ,449,457,463,
// op g r s t u v w X
469,475,481,485,490,494,500,506,514,520,
/77yz { | } -~
526,531,536,540,545,553 };

const char

font_tahoma_8[]={ 0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x0B,0xF0,0x00,0x00,0x00,0x00,
0x00,0x38,
0x00,0x00,0x00,0x38,0x00,0x00,0x02,0x00,0x0E, 0x40,0x03,0xCO, 0x0E ,0x70,0x03,0xCO0,
0x02,0x70,0x00,0x40,0x00,0x00,0x08,0xC0,0x09,0x20,0x3F,0xF8,0x09,0x20,0x06 ,0x20,
0x00,0x00,0x00,0x60,0x00,0x90,0x00,0x90,0x0C, 0x60,0x03,0x00,0x00,0xC0,0x06,0x30,
0x09,0x00, 0x09,0x00,0x06,0x00,0x00,0x00,0x07 ,0x60,0x08,0x90,0x08,0x90,0x09,0x60,
0x06,0x00, 0x05,0x80,0x08,0x00,0x00,0x38,0x00,0x00,0x07 ,0xCO,0x18,0x30,0x20,0x08,
0x00,0x00, 0x20,0x08,0x18,0x30,0x07 ,0xC0O,0x00,0x00,0x02,0x80,0x01,0x00,0x07 ,0xCO,
0x01,0x00,0x02,0x80,0x00,0x00,0x01,0x00,0x01,0x00,0x01,0x00,0x0F ,0xE0,0x01,0x00,
0x01,0x00,0x01,0x00,0x00,0x00,0x20,0x00,0x1C,0x00,0x00,0x00,0x00,0x00,0x01,0x00,
0x01,0x00,0x01,0x00,0x00,0x00,0x08,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x38,0x00,
0x07,0xC0, 0x00,0x38,0x00,0x00,0x07 ,0xEO,0x08,0x10,0x08,0x10,0x08,0x10,0x07 ,0xEO,
0x00,0x00, 0x00,0x00,0x08,0x20,0x0F ,0xF0,0x08,0x00,0x00,0x00,0x00,0x00,0x0C,0x20,
0x0A,0x10,0x09,0x10,0x08,0x90,0x08,0x60,0x00,0x00,0x04 ,0x20,0x08,0x10,0x08,0x90,
0x08,0x90,0x07,0x60,0x00,0x00,0x01,0x80,0x01,0x40,0x01,0x20,0x0F ,0xF0,0x01,0x00,
0x00,0x00, 0x04,0xF0,0x08,0x90,0x08,0x90,0x08,0x90,0x07 ,0x10,0x00,0x00,0x07 ,0xCO,
0x08,0xA0, 0x08,0x90,0x08,0x90,0x07 ,0x00,0x00,0x00,0x00,0x10,0x0C,0x10,0x03,0x10,
0x00,0xD0, 0x00,0x30,0x00,0x00,0x07 ,0x60,0x08,0x90,0x08,0x90,0x08,0x90,0x07 ,0x60,
0x00,0x00,0x00,0xE0,0x09,0x10,0x09,0x10,0x05,0x10,0x03,0xE0,0x00,0x00,0x00,0x00,
0x0C,0xC0, 0x00,0x00,0x00,0x00,0x20,0x00,0x1C,0xCO,0x00,0x00,0x00,0x00,0x00,0x00,
0x01,0x00,0x02,0x80,0x02,0x80,0x04 ,0x40,0x04 ,0x40,0x08,0x20,0x00,0x00,0x02,0x80,
0x02,0x80,0x02,0x80,0x02,0x80,0x02,0x80,0x02,0x80,0x02,0x80,0x00,0x00,0x00,0x00,
0x08,0x20,0x04,0x40,0x04,0x40,0x02,0x80,0x02,0x80,0x01,0x00,0x00,0x00,0x00,0x10,

0x0B,0x10,0x00,0x90,0x00,0x60,0x00,0x00,0x07,0xC0,0x08,0x20,0x13,0x90,0x14,0x50,
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0x14,0x50,0x17,0xD0,0x04,0x10,0x04,0x20,0x03,0xC0,0x00,0x00,0x0E,0x00,0x03, 0xCO,
0x02,0x30,0x02,0x30,0x03,0xC0,0x0E, 0x00, 0x00,0x00, 0xOF , 0xFO ,0x08 ,0x90,0x08, 0x90,
0x08,0x90,0x07,0x60,0x00,0x00,0x03,0xC0,0x04,0x20,0x08,0x10,0x08,0x10,0x08,0x10,
0x08,0x10,0x00,0x00, 0xOF ,0xF0,0x08,0x10,0x08,0x10,0x08,0x10,0x04,0x20,0x03, 0xCO,
0x00,0x00,0x0F, 0xFO0,0x08,0x90,0x08,0x90, 0x08,0x90,0x08,0x10,0x00,0x00, 0xOF , OxFO,
0x00,0x90,0x00,0x90,0x00,0x90,0x00,0x90,0x00,0x00,0x03,0xCO,0x04,0x20,0x08,0x10,
0x09,0x10,0x09,0x10,0x0F,0x10,0x00,0x00, 0xOF ,0xF0,0x00, 0x80,0x00,0x80,0x00, 0x80,
0x00,0x80,0x0F, 0xF0,0x00,0x00,0x08,0x10, 0x0F ,0xF0,0x08,0x10,0x00,0x00,0x08,0x00,
0x08,0x10,0x08,0x10,0x07 ,0xF0,0x00,0x00, 0xOF ,0xF0,0x01,0x80,0x02,0x40,0x04,0x20,
0x08,0x10,0x00,0x00, 0x0F ,0xF0,0x08,0x00, 0x08,0x00,0x08,0x00,0x00,0x00, 0xOF , OxFO,
0x00,0x30,0x00,0xC0,0x03,0x00,0x00,0xC0, 0x00,0x30,0x0F,0xFO,0x00,0x00, 0x0F , OxFO,
0x00,0x30,0x00,0xC0,0x03,0x00,0x0C,0x00, 0xOF ,0xF0,0x00,0x00,0x03,0xC0, 0x04 ,0x20,
0x08,0x10,0x08,0x10,0x08,0x10,0x04,0x20,0x03,0xC0,0x00,0x00,0x0F ,0xF0,0x01,0x10,
0x01,0x10,0x01,0x10,0x00,0xE0,0x00,0x00,0x03,0xC0,0x04,0x20,0x08,0x10,0x08,0x10,
0x18,0x10,0x24,0x20,0x23,0xC0,0x00,0x00, 0xOF ,0xF0,0x01,0x10,0x01,0x10,0x03,0x10,
0x04 ,0xE0,0x08,0x00,0x00,0x00,0x08,0x60,0x08,0x90,0x08,0x90,0x08,0x90,0x07,0x10,
0x00,0x00,0x00,0x10,0x00,0x10,0x0F ,0xFO0,0x00,0x10,0x00,0x10,0x00,0x00,0x07,0xFO,
0x08,0x00,0x08,0x00,0x08,0x00,0x08,0x00,0x07,0xF0,0x00,0x00,0x00,0x70,0x03,0x80,
0x0C,0x00,0x03,0x80,0x00,0x70,0x00,0x00,0x00,0x70,0x03,0x80,0x0C,0x00,0x03,0x80,
0x00,0x70,0x03,0x80,0x0C,0x00,0x03,0x80,0x00,0x70,0x00,0x00,0x0C,0x30,0x02,0x40,
0x01,0x80,0x02,0x40,0x0C,0x30,0x00,0x00,0x00,0x30,0x00,0xCO,0x0F,0x00,0x00,0xCO,
0x00,0x30,0x00,0x00,0x0C,0x10,0x0A,0x10,0x09,0x90,0x08,0x50,0x08,0x30,0x00,0x00,
0x3F,0xF8,0x20,0x08,0x20,0x08,0x00,0x00,0x00,0x38,0x07,0xC0,0x38,0x00,0x00,0x00,
0x20,0x08,0x20,0x08, 0x3F ,0xF8,0x00,0x00, 0x00,0x80,0x00,0x40,0x00,0x20,0x00,0x10,
0x00,0x20,0x00,0x40,0x00,0x80,0x00,0x00,0x20,0x00,0x20,0x00,0x20,0x00,0x20,0x00,
0x20,0x00,0x20,0x00,0x00,0x00,0x00,0x08,0x00,0x10,0x00,0x00,0x00,0x00,0x00,0x00,
0x06 ,0x00,0x09,0x40,0x09,0x40,0x09,0x40,0x0F ,0x80,0x00,0x00,0x0F ,0xF8,,0x08, 0x40,
0x08,0x40,0x08,0x40,0x07,0x80,0x00,0x00,0x07,0x80,0x08,0x40,0x08,0x40,0x08,0x40,
0x00,0x00,0x07,0x80,0x08,0x40,0x08,0x40,0x08,0x40,0x0F ,0xF8,0x00,0x00,0x07,0x80,
0x09,0x40,0x09,0x40,0x09,0x40,0x05,0x80,0x00,0x00, 0x0F ,0xFO,0x00,0x48,0x00,0x48,
0x00,0x00,0x07,0x80,0x28,0x40,0x28,0x40,0x28,0x40,0x1F,0xC0,0x00,0x00,0x0F ,OxF8,
0x00,0x40,0x00,0x40,0x00,0x40,0x0F ,0x80,0x00,0x00, 0x0F ,0xDO,0x00,0x00,0x20, 0x40,
Ox1F,0xD0,0x00,0x00,0x0F,0xF8,0x01,0x00,0x02,0x80,0x04,0x40,0x08,0x00, 0x0F ,OxF8,
0x00,0x00,0x0F,0xC0, 0x00,0x40,0x00,0x40,0x0F ,0x80,0x00,0x40,0x00,0x40, 0x0F ,0x80,
0x00,0x00,0x0F,0xC0, 0x00,0x40,0x00,0x40,0x00,0x40,0x0F ,0x80,0x00,0x00,0x07,0x80,

0x08,0x40,0x08,0x40,0x08,0x40,0x07,0x80,0x00,0x00,0x3F,0xCO,0x08,0x40,0x08,0x40,
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0x08

0x00

0x06,
0x08,
0x00,
0x03,
0x00,
0x09,
0x00,

0x00,

0x00

#endif /*TAHOMA H */

,0x40,

,0x00,

0x40,
0x00,
0xCo,
0xCo,
0xCo,
0x40,
0x00,

0x00,

0x07,
OxOF,
0x00,
0x08,
0x00,
0x00,
0x33,
0x08,
Ox3F,

0x03,

,0x00%};

0x80,
0xCo,
0x00,
0x00,
0x00,
0x00,
0x00,
0xCo,
OxF8,

0x00,

0x00

0x00

0x07,
OxOF,
0x03,
0x08,
0x0cC,
0x00,
0x00,

0x00,

,0x00,

,0x80,

OxFO,
0xCo,
0xCo,
0x40,
0x00,
0x00,
0x00,

0x80,

0x07,
0x00,
0x08,
0x00,
0x0cC,
0x04,
0x03,
0x01,
0x00,

0x00,

0x80,
0x40,
0x40,
0x00,
0x00,
0x80,
0x00,
0x00,
0x00,

0x80,

0x08,
0x00,
0x08,
0x00,
0x03,
0x03,
0x00,
0x01,
0x20,

0x01,

0x40,
0x00,
0x40,
0xCo,
0x00,
0x00,
0xCo,
0x00,
0x08,

0x00,

0x08

0x09

0x00,
0x03,
0x00,
0x04,
0x00,
Ox1E,
Ox1E,

0x02,

,0x40

,0x80

0x00,
0x00,
0xCo,
0x80,
0x00,
OxFO,
OxFO,

0x00,

,0x08

,0x09

0x07,
0x0cC,
0x03,
0x08,
0x0cC,
0x20,
0x01,

0x02,

,0x40,

,0x40,

0xCo,
0x00,
0x00,
0x40,
0x40,
0x08,
0x00,

0x00,

Ox3F,
Ox0A,
0x08,
0x03,
0x0cC,
0x00,
Ox0A,
0x00,
0x01,

0x01,

0xCo,
0x40,
0x00,
0x00,
0x00,
0x00,
0x40,
0x00,
0x00,

0x80,

T.16.3 AKFE T+ FF3A4T T
X727 4% LCD IZFK T DK, LED O Ky b~ MU Z AL XFE2HELET, Hibe
v N~y 774 N T, By b=y T T4 MOT 7 A M EEE LTIE, BDF (Bitmap
Distribution Format) ., PCF (Portable Compiled Format). % L T FONTX #:{» 3 53
REREY b~y 773 MERDL ) THDH, 7V —DEy b~y 7742 hE LT
KRASNTWD 74> POKRENR, 26O TERAT STV,
Z Z T FONTX JEAD b D & fliv £,

F.FONIX 74> F 7 7 A MR BRI AMLE L L 9,

T ANMZIE3 oD a b5,
O
W=— 7 =7 ( Codelype 2L %47 a2 ~ Codelype 1374+ b~y ¥ TIRE )

| AV AT

1.

TH Y X

@00 - 05 : 6Bbyte :
@06 — 13 : 8byte :
@14 - 14 : lbyte :
@15 - 15 : lbyte :
@16 - 16 : lbyte :

a—=RT—=T7 N

Identifer — “FONTX2” & \\H LF
T N

X size — I8

Y size - & &

CodeType — 0 C ASCII,

1 T 2234 b3

OCodeType = 1 D E XX T 4 v b~y XlThe X
Oa—RF—TAWNbDba— KT —T L TIRESNZa— FOFEBNA 7 4> b 3% —
RIS S B
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@17 - 17 : lbyte : =2 F UK
@18 - 19 : 2byte : 1FHOWEEPIH=2—F
@20 - 21 : 2byte : 1 FHOBEK T2 —F
IR =» MY OIS T — 7 Vhie<
@18 + (N-D)*2 - 19 + (N-1)*2 : 2byte : NFHOMEEBHMG = —
@20 + (N-1)%2 — 21 + (N-1)*2 : 2byte : NFHOMEBK T2 —F
3. 7+ IR —
O7 v b~y XA THESNE X size O MR Y size HIFATL 742

O74 > bMaRBTLHEy hOWWONIEL & Ffe £ The <
@0 bit - X-1 bit : 1HBHDOZH 2 +D1TFA B
Y size 72V L
@ (N-1) * X bit - N* X-1 bit : 1FHOZ7 4> FDONTA L H
TNENDTA UL, TAVEBIIANA VT T4 08D
@7+ FOBIZITHYIRL
FONTX2 727 4> bV 74

o HEZAXD

e Font Silo - #SObLD7 4> FRABSINTND
o HEYWT b

o FEoT7Ax b

FONTX2 TR 7 o o MERCY — L ¢
http://www. hmsoft. co. jp/lepton/software/dosv/fontx. htm
FONTX2 B 7 # & R 6 C EREH O~ X7 7 A JWT WY — )1
http://www. programmersheaven. com/file/c/utils/BIN2C. ZIP
MW T LD BREIZ FONTX2 0 16 74 ¥ hEER LE LT, TOEFRAL TS
VY, (FONTX2 {ERLFIEITAME L ET,)
7.156.4 Y7 hU T TBA%
ERET A MAREEED S 2, Ta 7T hEFERLEL X D,
FONTX 74+ F RIAN=FA U Z 2y b OIHT 20008 H 0 £7°,
% THZ AT T FONTX2 JEAX A HT D R T A NEEkT 5] 2ZRTES 0,
1. FONTX RIANRT 7 A VA AR — |k
BCEiEHO 7+ R T 7 A NVEA VR — R
OSHGZN16X.INC : v 7 16 74+ b
OSHMZN16X.INC : 15 16 7 + > |k
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OSHNHN16X.INC : ASCIT =— F
BMfontdata.h, fontdrv.h Z NIOS II IDE 2> =7 b Thello world] @ inc 7 4 /L& —
\ZA AR — b
Bfontdata.c. fontdrv.c Z NIOS II IDE 72 = 7 + Thello world] @ driver 7 #/V %
—|ZA AR —F
fontdrv.c IZ FRENAE ZEIE

[/ X N LET,

//#define FONT_BLOCK_S_KANJI(n)
(SWITCH_ENDIAN_US((((FontX_Kanji*)font_table kanji)->Block[n]) .-

Start))

//#define FONT_BLOCK_E_KANJI(n)
(SWITCH_ENDIAN_US((((FontX_Kanji*)font_table kanji)->Block[n]) .-

End))

/7B

#define FONT_BLOCK_S_KANJI(n)

((((FontX_Kanji*)font_table_kanji)->Block[n]) -Start)

#define FONT_BLOCK_E_KANJI(n)

((((FontX_Kanji*)font_table_ kanji)->Block[n]) -End)

2. ~u T 7 A NERK
Dguih 7 7 A WAERK

/*

* Filename: gui.h

*  Description: LCDER~vH 77 AL

* Version: 1.0.1

* Created: 2012.1.31

* Revision: none

* Compiler: Nios Il 11.1 IDE

= URL: http://www.csun.co.jp
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*/
#ifndef GUI_H
#define GUI_H

typedef struct{
unsigned char x;
unsigned char y;
unsigned char * matrix;
unsigned char wide;
unsigned char reverse;
X 16_T;

typedef struct{
unsigned char x;
unsigned char y;
unsigned char * str;
unsigned char reverse;
JCHARACTER_STRING;

typedef struct{
unsigned char x;
unsigned char y;

unsigned char reverse;

}STRING_T;
extern unsigned char printf_string(STRING_T * p, char * fmt, ...);
extern unsigned char printf_jp_string(STRING_T * p, char * fmt, ...);

#define BUFFER_SIZE 200

#endif /*GUI_H_*/

3. GUI#IEZ 7 A WAERK
Y=/ O drivers 74NV E 7 ) v, A==a— [New] — [Source File| %7
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Vw7, RTANXNT 7 AV Tguic) ZERLET,
gui.c 7 7 A VK :

/*

* Filename: gui.c

25 Description: LCDF/R

3 Version: 1.0.1

3 Created: 2012.1.31

3 Revision: none

* Compiler: Nios Il 11.1 IDE

* URL: http://www.csun.co.-jp
*/

#include "._./inc/gui.h"

#include "../7inc/lcd.h"

#include "../inc/tahoma.h"

#include "../inc/hzk12.h"

#include "../inc/fontdrv.h"

#include "../inc/fontdata.h"

#include <string.h>

#include <stdarg.h>

/*

BT 7 4+ MIET 2 ER
*/
// T x 2 FYAXX)
#define FONT_SIZE_X_KANJI
(((FontX_Kanji*)font_table kanji)->XSize)
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// T F 2 A R(Y)

#define FONT_SIZE_Y_KANJI

(((FontX_Kanji*)font_table kanji)->YSize)

// 17 x> b DA X(Bytes)

#define FONT_SIZE_KANJI ((FONT_SIZE_X_KANJI >> 3) *
FONT_SI1ZE_Y_KANJI)

static int _gui_x 16(X_16_T *p);

static int _print_tahoma(CHARACTER_STRING *p);

static int _tahoma_string_length(char * p);

unsigned char printf_string(STRING_T * p, char * fmt, ...);

static int h_to_v( unsigned char *dest, unsigned char *source);

int _print_simsun(CHARACTER_STRING *p);

/*
* === FUNCTION
* Name: gui_x 16

* Description:

*/
int _gui_x 16(X_16_T *p)
{

unsigned char 1i;

if(p == NULL)return -1;

if(p->x > 128)return -1;
if(p->y > 8)return -1 ;
if(p->matrix == NULL)return -1;

if(p->reverse > 1l)return -1;

Icd.set x(p—>x);
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lcd.set_y(p->y);
for(i=0; i<p->wide; i++){

lcd.write _data(p->reverse?p->matrix[2*i+1]"0xfe:p->matrix[2*i+1]);

}

Icd.set_x(p->Xx);
Icd.set_y(p->y+1);
for(i=0;i<p->wide;i++){

Icd.write_data(p->reverse?~p->matrix[2*i]:p->matrix[2*i]);

by
return O;
}
/*
* === FUNCTION
* Name: _print_tahoma

* Description:

int _print_tahoma(CHARACTER_STRING *p)

unsigned char 1,i=0;
unsigned iInt wide;

X 16 T tmp;

if(p == NULL)return O;
if(p->x > 128)return O;
if(p->y > 8)return 0;
if(p->str == NULL)return O;

if(p->reverse > 1l)return 0;
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I=strlen((const char *)p->str);

for(i=0;i<l;i++){
wide=tahoma_font_offset[p->str[i]-" "+1];
wide-=tahoma_font_offset[p->str[i]-" "1;
tmp - X=p->X;
tmp.y=p->y;
tmp.matrix=Cunsigned char
*)font_tahoma 8+tahoma_font offset[p->str[i]-" "]*2;
tmp.reverse=p->reverse;

tmp.wide=wide;

_gui_x_16(&tmp);

p->x+=wide;

by
return O;
}
/*
* === FUNCTION
* Name: _tahoma_string_length

* Description:

*/
int _tahoma_string_length(char * p)

{
int temp=0;

while(*p 1="¥0"){
temp+=tahoma_font_offset[*p-" "+1];
temp-=tahoma_font_offset[*p-" "];

p++;
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}

return temp;

/*
* === FUNCTION

3 Name: SJISMultiCheck

* Description:

*/
int SJISMultiCheck(unsigned char c){
i T(((c>=0x81)&&(c<=0x9T)) | | ((c>=0xe0)&&(c<=0xFc)))return 1;

else return O;

/*
* === FUNCTION

* Name: StringCount

* Description:

*/
int StringCount(const char *str){

/*****************************

Strd LTI O SR R B (A ARFERTIE)

RO E : stro3CFH

const char *str : LT %8z 5 X5

*****************************/

int i,cnt=0;
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for(i=0;str[i]1="¥0";){//(1)
iT(SJISMultiCheck(str[i]))i+=2;

else 1++;

cnt++;

}

return cnt;
}
/*
* === FUNCTION
* Name: JISlength
* Description:
*
*/

Strd LTI O SR R 9 B (A ARFERTIE)

RYVE : AAGEORS (& @ 2307 ; M4 130F)

const char *str : SUFE Az 5 3075
xxxxxxxxxxxxxxx /

int i;

for(i=0;str[i]1="¥0";){//(1)
iT(SJISMultiCheck(str[i]l))i+=2;

else 1++;

}
return i;
}
/*
* === FUNCTION

A=A — : http://www.csun.co.jp A —/L : info@csun.co.jp

334



http://www.csun.co.jp/

(Csdi

=wome  RASIEART 7/ mY—

B ARERTATRE?

BRTF 7/ no—RbARICTS

*

Name: printf_string

Description: HI[EFELASCIIZ R L CLCD~H ) BE%Kk

*/
unsigned char printf_string(STRING_T * p, char * fmt, ...)

{

unsigned char bufl[BUFFER_SI1ZE];
CHARACTER_STRING tmp;

unsigned int i=0,offset,c=0;

va_list arg_ptr;
unsigned char buf[BUFFER_SIZE];

if(p == NULL)return O;
if(p->x > 191)return O;

if(p->y > 6)return 0O ;

memset(buf, "¥0" ,sizeof(buf));

va_start(arg_ptr,fmt);

vsprintf(buf, fmt,arg_ptr);

va_end(arg_ptr);

offset=p->x;

while(buf[c]!="¥0"){

if(buf[c] < Ox7f && buf[c]!="¥n"){
1=0;
memset(bufl, "¥0",sizeof(bufl));

while(buf[c]<Ox7F && buf[c]!="¥0" &&buf[c]!="¥n"){
bufli[i++]=buf[c++];
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tmp . x=offset;
offset+=_tahoma_string_length(bufl);
tmp.y=p->y;

tmp.str=bufl;

tmp.reverse=p->reverse;

if(_print_tahoma(&tmp)==-1)return O;

if(buf[c] > Ox7F){
1=0;
memset(bufl, "¥0",sizeof(bufl));

while(buf[c] >0x7F){
bufli[i++]=buf[c++];
bufli[i++]=buf[c++];

tmp . x=offset;
offset+=1%6;

tmp.y=p->y;
tmp.str=bufl;

tmp.reverse=p->reverse;

if(_print_simsun(&tmp)==-1)return 0;
3

//new line symbol

if(buf[c] =="¥n"){
p->y+=2;
offset=p->x;

Cc++;
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}

p->X=tmp.X;

return O;
}
/*
* === FUNCTION
* Name: printf_jp string

* Description: HAZE(Shift JIS=— K) &ASCII%LCD~H /B

=/
unsigned char printf_jp_string(STRING_T * p, char * fmt, ...)
{

unsigned char bufl[BUFFER_SIZE];

CHARACTER_STRING tmp;

unsigned int i=0,o0ffset,c=0;

va_list arg_ptr;

unsigned char buf[BUFFER_SIZE];

if(p == NULL)return O;
if(p->x > 191)return O;
if(p->y > 6)return 0 ;
memset(buf, "¥0" ,sizeof(buf));
va_start(arg_ptr,fmt);
vsprintf(buf, fmt,arg_ptr);

va_end(arg_ptr);

offset=p->Xx;
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while(buf[c]!'="¥0"){

if(buf[c] < Ox7f && buf[c]!="¥n"){
1=0;
memset(bufl, "¥0",sizeof(bufl));

while(buf[c]<Ox7F && buf[c]!="¥0" &&buf[c]!="¥n"){
bufli[i++]=buf[c++];

tmp . x=offset;
offset+=_tahoma_string_length(bufl);
tmp.y=p->y;

tmp.str=bufl;

tmp.reverse=p->reverse;

if(_print_tahoma(&tmp)==-1)return O;

if(buf[c] > Ox7F){
1=0;
memset(bufl, "¥0",sizeof(bufl));

while(buf[c] >0x7F){
bufli[i++]=buf[c++];
bufi[i++]=buf[c++];

tmp . x=offset;
offset+=JISlength(bufl);

tmp.y=p->y;
tmp.str=bufl;

tmp.reverse=p->reverse;
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if(print_sjis(&tmp)==-1)return O;
3

//new line symbol

if(buf[c] =="¥n"){
p->y+=2;
offset=p->x;

Cc++;

}

p->xX=tmp.X;

return O;
}
/*
* === FUNCTION
* Name: h_to v

* Description:

*/

for(J=0;j<8;j++){

for(i=0;i<8; i++) if(source[30-i*2]&(0x80>>j))dest[j*2] |=(0x80>>i);

for(i=0;i1<8;i++)if(source[14-1*2]&(0x80>>j))dest[J*2+1]|=(0x80>>1);
}
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for(=0;j<4;j3++){

for(i=0;i1<8;i++)if(source[31-1*2]&(0x80>>j))dest[j*2+16]]|=(0x80>>1);

for(i=0;i1<8;i++)if(source[15-1*2]&(0x80>>j))dest[j*2+17]]|=(0x80>>1);
}

return 1;
}
/*
* === FUNCTION
* Name: print_simsun

* Description:

=/
int _print_simsun(CHARACTER_STRING *p)
{

unsigned char 1,i;

X 16 T tmp;

unsigned int offset=0;

unsigned char bua[32],bub[32];

if(p == NULL)return O;
if(p->x > 128)return O;
if(p->y > 64)return 0O ;
if(p->str == NULL)return O;

if(p->reverse > 1l)return O;

I=strlen(p->str);
1/=2;

Ffor(i=0;i<l;i1++){
offset=p->str[2*i];
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offset-=0xal;
offset*=94;
offset+=p->str[2*i+1];
offset-=0xal;
offset*=32;

memcpy (bua,achzkl2+offset,32);

memset(bub,0,32);
h_to_v(bub,bua);

tmp . X=p->X;

tmp.y=p->y;
tmp.reverse=p->reverse;
tmp.matrix=bub;

tmp.wide=12;

_gui_x_16(&tmp);

p—>x+=12;
by
return O;
}
/*
* === FUNCTION
* Name: print_sjis

* Description:

*/
int _print_sjis(CHARACTER_STRING *p)
{
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unsigned char 1,i;
X 16 T tmp;
unsigned int fontaddr=0;

unsigned char bua[32],bub[32];

if(p == NULL)return O;
if(p->x > 128)return O;
if(p->y > 64)return 0 ;
if(p->str == NULL)return O;

if(p->reverse > 1l)return O;

I=StringCount(p->str);

for(i=0;i<l;i++){
fontaddr=GetFontPtr_Kanji(p->str[i]);
memcpy(bua, fontaddr,FONT_SIZE KANJI);
tmp . X=p->X;
tmp.y=p->y;
tmp.reverse=p->reverse;
tmp.matrix=bua;

tmp.wide=FONT_SIZE_X_KANJI ;

_gui_x_16(&tmp);

p->x+=12;
}
return O;
}
4. AA EEELE

KA EUEEDREECS R — NHIfTRFH O A 1 BI%K, ATOEG 2 2EE T L I LET,

/*

*

"Hello World™ example.

R—
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* This example prints “"Hello from Nios 11" to the STDOUT stream. It runs
on

* the Nios 1l "standard®, "full_featured®, "fast", and "low_cost® example
* designs. It runs with or without the MicroC/0S-11 RTOS and requires a
STDOUT

* device in your system®"s hardware.

* The memory footprint of this hosted application is ~69 kbytes by default
* using the standard reference design.

*

* For a reduced footprint version of this template, and an explanation
of how

* to reduce the memory footprint for a given application, see the

* "small_hello_world"” template.

*

*/

#include <stdio.h>

#include "._./inc/usb.h"
#include <unistd.h>

#include "../inc/enc28j60.h"
#include "._./inc/lcd.h"

#include "._./inc/uart._h"
#include "../inc/ds1302.h"
#include "._/inc/iic.h"
#include "._./inc/gui.h"

#include "../inc/fontdata.h"
#include "._./inc/key.h"

#include "altera_avalon_pio_regs.-h"
#include "altera_avalon_timer_regs.h"
#include "alt_types.h"

#include "sys/alt _irq.-h"

#define BUZZER *(volatile long int *)BUZZER_BASE
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unsigned char time[7] = {0x00,0x19,0x14,0x17,0x03,0x17,0x10};// 7 #—~
Mo R H A R F

alt _u8 segtab[10]={0xc0,0xf9,0xa4,0xb0,0x99,0x92,0x82,0xF8,0x80,0x90};
//0~9

unsigned char led buffer[8]={0};

unsigned char bittab[6]={0xfe,0xfd,0xfb,0xf7,0xef,0xdf};

static unsigned char cnt=0;

unsigned char €i[JL71={"H", k", "K", R, &, " 1", "B "};
unsigned char key dir[][5]={"FE+"," Fy","E","A-","HEE"};

static void timer_init(void);

int main()

{
unsigned char tmp[] = "Hello USB!¥n";
int i;
unsigned char buffer[100] = ""Hello FPGAI¥n';
unsigned char write buffer[512], read buffer[512];
unsigned char buf[20]="¥0";

int j=0;
unsigned char jp_str[] = "XZ%, AH~!"
unsigned char str[] = " o(N_N)o~";

STRING_T *string_t;

unsigned char tmp_t;

uart.initQ);
enc28j60.initialize();
initialize usb();
J//AKRFET + 2 N BT A g1k
init_fontdrv(Q);
ds1302.set_time(time);

// initialize Icd(Q);

// clear();
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// draw_screen(pic);

Icd.initialize();

lcd.clear();

key init();

timer_init();

printf("'Hello from Nios 111¥n');
string_t->x = 0;

string_t->y = 2;
string_t->reverse = 0;

printf_jp string(string_t,"%s",jp_str);
string_t->x = 0;

string_t->y = 4;
string_t->reverse = 0;

printf_jp string(string_t,"%s",str);

unsigned short err;

unsigned char dat;

printfF("¥nWriting data to EEPROM!¥n™);
//512byteD 5 — X 2 EX AR, WD 256{FE T /07> 5255, 1% AHD256(L731
for(i=0; i1<512; 1++){

if(i<256)
dat = i;
else
dat = 1;

iic.write byte(i, dat);
write buffer[i] = dat;
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//

usleep(10000);

printf("'¥nReading data from EEPROM!¥n');

//512byte DT —Z§RFHIAATT Y &

for(i=0; 1<512; i++){
read_buffer[i1] = iic.read_byte(i);

usleep(1000);

uart.send_string(sizeof(read buffer),read buffer);

err = 0;

printfF(""¥nVerifing datal¥n');

/17— 2B LT, [ZARRDIFTR LN, FHIAS « BARIITT T —BdH o7

for(i=0; 1<512; i++){
if(read buffer[i] = write_buffer[i])

err ++;
}
if(err == 0)
printf("*¥nData write and read successfully!¥n'™);
else
printf("'¥nData write and read failed!--%d errors¥n', err);
[ The Endof I1C—---——--———————————————— */
while(1){
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string_t->x = 0;
string_t->y = 0;

string_t->reverse = 0;

if(tmp_t != get key value()){
tmp_t = get _key value();

clear_page(string_t->y);
clear_page(string_t->y + 1);

printf_jp_string(string_t,"#f F¥x—: %s" ,key_dir[tmp_t]);
BUZZER = 1;
for(i=0;1<4;1++){

LED->DATA = 1<<i;

usleep(100000);

BUZZER = O;

ds1302.get_time(time); VAVES
string_t->x = 0;

string_t->y = 6;

string_t->reverse = 1;

printf_jp string(string_t,"%02d-%02d-%02d %02d:%02d:%02d %sHE H
¥n'",time[6],time[4],time[3],time[2],time[1],time[O0],ti[time[5]-1]);

sprintf(buffer, 20%d-%d-%d %d:%d:%d¥n",time[6],time[4],time[3],time[2]
,time[1],time[0]);

uart.send_string(sizeof(buffer) , buffer);
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if(usb.receive ok flag){

printf('%s¥n",usb.receive_buffer);

usb.receive ok flag = 0;

send_string_to_usb(tmp,sizeof(tmp));

// sprintf(buf, "%02u%02u%02u’, time[2],time[1], time[0]);

sprintf(buf, "%06u", j++);

Ffor(i=0;i1<6;i++){
led buffer[i] = buf[i]-"0";

by
by
return O;
}
/*
* === FUNCTION
* Name: timer_handler

* Description:

*/
static void timer_handler(void *context, alt u32 id)

{
IOWR_ALTERA_AVALON_P10_DATA(SEG_SEL_BASE, OxFf):

I0WR_ALTERA_AVALON_P10_DATA(SEG_SEL_BASE, bittab[cnt]);

I0WR_ALTERA_AVALON_P10_DATA(SEG_DAT_BASE, segtab[led_buffer[cnt]]);

cnt++;
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if(cnt==6)
cnt=0;

IOWR_ALTERA_AVALON_TIMER_STATUS(TIMER_BASE, 0);

}

/*

* === FUNCTION

* Name: timer_init

* Description:

*/
static void timer_init(void)

{
IOWR_ALTERA_AVALON_TIMER_STATUS(TIMER_BASE, 0);

I0WR_ALTERA_AVALON_TIMER_PERIODL(TIMER_BASE,200000) ;
I0WR_ALTERA_AVALON_TIMER_PERIODH(TIMER_BASE, 200000 >> 16);

IOWR_ALTERA_AVALON_TIMER_CONTROL(TIMER_BASE, 0x07);

alt_irg_register(TIMER_IRQ, NULL, timer_handler);
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#HI\E uCLinux BHL

8.1 BIHIRFELEN
(DLinux = A FEREEVER

uCLinux % 2> /34 /L3 5728, Linux /R A FBHLECH, Linux A A MEREEVER I
gttoo TARM v U — XR— | | Qtopia #lIABHRE~==7 /1] O P9 ZZMIZE0y,
(@NIOS II gce cross compiler = 2 /3o JLEREZFESL
W% v u— R URL:
http://www.dragonwake.com/download/FPGA/uCLinux/nios2gcc.tar.bz2
W i (/opt/nios2)
TESEH 7 N2 — % AERK

[root@csun Download]# mkdir nios2

[root@csun nios2l# tar -jxvf nios2gcc.tar.bz2 -C /
M cross compiler /XA & 7% E
[root@csun nios2J# vi ~/.bash_profile

# .bash_profile

# Get the aliases and functions
if [ -f ~/ bashrc |; then

. ~/.bashrc
fi

# User specific environment and startup programs

PATH=$PATH:$HOME/bin:/opt/nios2/bin

export PATH

unset USERNAME

NRAZEBIZHENIT 5

[root@csun nios2]# source ~/.bash_profile

UL THREFIIA VA M= LTinE D Ik il
[root@csun nios2]# nios2-linux-uclibc-gee —v

TROELI LA vE—URHTEIURX, EFICA ARV LI EEZHALMNILET,

Reading specs from /opt/nios2/lib/gce/nios2-linux-uclibe/3.4.6/specs
Configured with: /root/buildroot/toolchain_build_nios2/gce-3.4.6/configure
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--prefix=/opt/nios2

--build=1386-pc-linux-gnu

--host=1386-pc-linux-gnu

--target=nios2-linux-uclibc --enable-languages=c --enable-shared --disable-_ cxa_atexit

--enable-target-optspace --with-gnu-ld --disable-nls --enable-threads --disable-multilib

--enable-cxx-flags=-static

Thread model: posix

gee version 3.4.6

8.2 "—Fy=T7IE
A =27 VOFOER LTZIP~ 27 0 22O FEFTRWTT N, FeORMZ2m =T 55,
uCLinux $ ETTE £,
OCPU, SDRAM, JTAG_UART, 7 WEEENRHDH X A ~—

2T

WIS Nans

QFIVIAHLT =03 012720 £HA

LT

. Lazc

rays nana

B cpu Mios |l Processor
instruction_master Avalon Memary Mapped Master clk
— data_master Avalon Memory Mapped Master IRQ 0 IRQ 31 e
s ftag_debug_module Awvalon Memary Mapped Slave 0x00001000 |0x000017£f
Bl sdram SDRAM Controller
e =1 Avalon Memory Mapped Slave clk 0x01000000 |0x017TEFFES
Bl epcs_flash_controller [EPCS Serial Flash Controller
e epcs_control_port Avalon Memory Mapped Slave clk & 0z00000000 0x000007ff >—{l:|
= sysid System ID Peripheral
[— control_slave Avalon Memory Mapped Slave clk 0x00001%e0 |0x000019c7
B jtag_uart JTAG UART
[~— avalon_jtag_slave Avalon Memory Mapped Slave clk 0x00001%c8® |0x000019ct >—{2:|
= pio_led PID {Parallel 110}
— s1 Awvalon Memary Mapped Slave clk 0x00001880 |0x0000188f
= pio_key PIO (Parallel 110}
[~— =1 Avalon Memaory Mapped Slave clk 0x00001890 (0x0000189F
E uart UART (RS-232 Serial Port)
| _\—) . =1 Awalon Memory Mapped Slave clk 0x00001800 [0x00001381F N
r 1 r 1
ey =1 Avalon Memary Mapped =lave clk 0x000018ad |[0z00001:
B timer_1 Interval Timer
=1 Avalon Memory Mapped Slave clk 0x00001820 |0z00001!
B timer_2 Interval Timer
s Avalon Memory Mapped Slave clk 0x00001840 [0z00001!

8.3 uCLinux =2 /31 v

fifi 5 uCLinux 73— 3 > 2% uClinux-dist-20070130.tar.gz TJ . Fic URL 7»H 4 7
va—RLTLEEN,
URL1:http//www.uclinux.org/pub/uClinux/dist/uClinux-dist-20070130.tar.gz
URL2:http://www.dragonwake.com/download/FPGA/uCLinux/uClinux-dist-20070130.ta
1.8z

W15

[root@csun nios2J# tar -zxvf uClinux-dist-20070130.tar.gz

KIRFLE DMERED 1.9G T, =7 —0"BELEGG, REEZT =y 7 LTLEIN,
ENIOSII Ny FH T m—R
http://www.dragonwake.com/download/FPGA/uCLinux/uClinux-dist-20070130-nios2-02

diff. g7
2% F% uCLinux (Z3#
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[root@csun nios2]# cd uClinux-dist

[root@csun uClinux-distl# gunzip -¢c uClinux-dist-20070130-nios2-02.diff.gz | patch -p0
I LI, TRRO KD A vy =V HET,

patching file vendors/Altera/nios2nommu/config.arch

patching file vendors/Altera/nios2nommu/config.linux-2.6.x
patching file lib/libpng/Makefile

patching file linux-2.6.x/include/asm-nios2nommu/ide.h
patching file linux-2.6.x/include/linux/elf-em.h

patching file linux-2.6.x/usr/Makefile

patching file linux-2.6.x/arch/nios2nommu/kernel/vmlinux.lds.S
patching file linux-2.6.x/arch/nios2nommu/drivers/Kconfig
patching file linux-2.6.x/arch/nios2nommu/drivers/altcf.c
patching file linux-2.6.x/arch/nios2nommu/drivers/pci/Kconfig
patching file linux-2.6.x/arch/nios2nommu/drivers/pci/pci-auto.c
patching file linux-2.6.x/arch/nios2nommu/drivers/pci/pci.c
patching file linux-2.6.x/arch/nios2nommu/drivers/pci/Makefile
patching file linux-2.6.x/arch/nios2nommu/drivers/spi.c
patching file linux-2.6.x/arch/nios2nommu/drivers/Makefile
patching file linux-2.6.x/drivers/mtd/maps/altera.c

patching file linux-2.6.x/drivers/mtd/maps/Kconfig

patching file linux-2.6.x/drivers/net/Kconfig

patching file linux-2.6.x/drivers/net/Makefile

patching file linux-2.6.x/drivers/met/dm9ks.c

patching file linux-2.6.x/drivers/net/open_eth.c

patching file linux-2.6.x/drivers/net/dm9000.c

patching file linux-2.6.x/drivers/net/Space.c

patching file linux-2.6.x/drivers/net/smc91x.c

patching file linux-2.6.x/drivers/net/smc911x.c

patching file linux-2.6.x/drivers/net/mtip1000.c

patching file linux-2.6.x/drivers/usb/Kconfig

patching file linux-2.6.x/drivers/usb/host/Kconfig

patching file linux-2.6.x/drivers/usb/host/isp1362-hcd.c
patching file linux-2.6.x/drivers/usb/host/Makefile

patching file linux-2.6.x/drivers/usb/host/isp1362.h

patching file linux-2.6.x/drivers/usb/Makefile

patching file linux-2.6.x/drivers/ide/ide.c
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patching file user/microwin/src/fonts/X6x13.c

patching file user/microwin/src/demos/nxroach/Makefile
patching file user/microwin/src/demos/nanox/nxterm.c
patching file user/microwin/src/demos/nanox/nterm.c
patching file user/microwin/src/demos/nxkbd/keynum.c
patching file user/microwin/src/demos/nxkbd/keyctrl.c
patching file user/microwin/src/demos/nxkbd/keyshft.c
patching file user/microwin/src/Makefile.rules

patching file user/microwin/src/drivers/kbd_ttyscan.c
patching file user/microwin/src/drivers/scr_fb.c

patching file user/microwin/src/drivers/mou_ser.c

patching file user/ftpd/ftpcmd.c
patching file user/ftpd/Makefile
BMuCLinux #2327 ¢ 7

[root@csun uClinux-dist/# make menuconfig

Arrow keys navigate the menu. <Enter> selects =zubmenus —>=>. Highlighted
letters are hotkeys. Pressing <> includes, =N> excludes, =<M> modularizes
features. Press <Esc><Esc> to exit, <%= for Help. Legend: [*] built—in [ ]

excluded =M> module = > module capable

Vendor/Product Selection ——

ernel /Library/Defaults Selection —=

T
I

I

I

| oad an Alternate Configuration File

| ave Configuration to an Alternate File
I
I
I
|

< Exit = = Help =

Vendor/Product Selection % % &
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Arrow keys navigate the menu. <=Enter> selects submenus —>. Highlighted
letters are hotkeys. Pressing =<Y> includes, <N> excludes, <M> modularizes
features. Press <Esc><Esc> to exit, <?> for Help. Legend: [*] built—in [ ]
excluded =M> module = > module capable

—— Select the Vendor you wish to target
{Altera) endor
—— Select the Product you wish to target

{niosZnommu) 1tera Products

7]
|
|
|
|
|
|
|
|
|
|
|
|
|
|
_|
|

E < Exit = < Help >

EA==2

Kernel/Library/Defaults Selection % 5% /€

Arrow keys navigate the menu. <=Enter> selects submenus —=. Highlighted
letters are hotkeys. Pressing <Y> includes, <N> excludes, =<M> modularizes
features. Press <Esc><Esc> to exit., <?> for Help. Legend: [*] built—in [ ]
excluded =M> module = > module capable

T
| {linux—2.6.x%) ernel Version

| {None) ibc Version

| [*] Defsult all settings (lose changes)
| [ 1 ustomize Kernel Settings

| [ 1 ustomize Vendor/User Settings

| [ 1 pdate Default Vendor Settings

|
|
|

E“Elecl“ < Exit > < Help =

RIFLTHLET,

R—L~—  hitp://WWW.CSUN.CO.|D A—/b : info@csun.co.jp 354



http://www.csun.co.jp/

‘/} -

RARAORR H&;T:t’%*i E ﬁ.?‘ ﬁ J a j‘/‘\ — il BRERE?

RRT 7 ) veo—RbARICTS

o you wish to save your new kernel configuration?

< Yez > = No =

BFPGA (2 X Y makefile Zf%E

9. Windows T Quartus I |22 > /31 )L &7z KERNEL.ptf 7 7 1 /L %
[/home/dwtech/Download/nios2 | (22— L T 7Z2EW),

WIXTFita~y RERBITLET,

[root@csun uClinux-dist]J#make vendor_hwselect

SYSPTF=/home/dwtech/Download/nios2/ KERNEL.ptf

TRED K D Rl s H £ 9,

--- Please select which CPU you wish to build the kernel against:
(1) cpu_0 - Class: altera_nios2 Type: f Version: 7.071
Selection: 1
--- Please select a device to execute kernel from:
{1} sram_0O
Class: sram_16bit_512k
Size: 524288 bytes
{2} sdram_0D
Class: altera_awvalon_new_sdram_controller
Size: 8388008 bytes
{3} epcs_controller
Class: altera_awvalon_epcs_flash_controller

Size: 2048 bytes

Selection: 2
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W L7256, UFTDOX IR A=Y R TET,

--- Summary using

PTF: //home/dwtech/Download/nios2/ KERNEL.ptf
CPU: cpu_0
Device to upload to: cfi_flash 0

Program memory to execute from: sdram_0

Settings written to

/home/dwtech/Download/nios2/uClinux-dist/linux-2.6.x/arch/nios2nommu/hardware.mk

make[3]: Leaving directory /home/dwtech/Download/nios2/uClinux-dist/linux-2.6.x'

make[2]: Leaving directory

‘Thome/dwtech/Download/nios2/uClinux-dist/vendors/Altera/nios2nommu’

make[1]: Leaving directory “/home/dwtech/Download/nios2/uClinux-dist/vendors'

Mromfs {ERk

[root@csun uClinux-dist/#make romfs

KT T — Ay b—UNRHEGEE, EBRLTIZIN,

BuCLinux #—x/L 2731 )L

KMOEELTET 74 v« (fR14 : [tomodify-files] 7 A/ X —D5>7 7 A L)

http://www.dragonwake.com/download/FPGA/uCLinux/uclinux-files.zip

BE®R, a3 AMVLELL D,

[root@csun uClinux-dist/#make

BuCLinux 5 —X /LA A — VR

[root@csun uClinux-dist/#make linux image

ERENTA A= T 7 AL

/home/dwtech/Download/nios2/uClinux-dist/linux-2.6.x/arch/nios2nommu/boot/zImage

8.4 uCLinux FfT

EREAER S 4U72 zZImage & SOPC_T.sof %
[G¥02_tools¥embedded¥fpga¥QuartusII¥11.0spl1¥nios2eds¥examples] (Z 2 E— L T

<TEEN,

IhoERENZT 7 AL

http://www.dragonwake.com/download/FPGA/uCLinux/uclinux-files.zip

AH— h—>F XTDO 7177 L—>Altera—>Nios II IDE 11.1—>Nios IT 11.1 Command

Shell #7 V v 27 LT [Nios II 11.1 Command Shell] ##E#E &, kD a~> K&E3IT

[SOPC Builder]$nios2-configure-sof SOPC_T.sof
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FATHER

Searching for SOF file:

SOPC_T.sof

Info:
Info: Running Quartus II Programmer
Info: Command: quartus_pgm —no_banner ——mode=jtag —o p;SOPC T.sof
Info: Using programming cable “USB-Blaster [USB-0]"
Info: Started Programmer operation at Mon Jun 09 03:01:45 2008
Info: Configuring device index 1
Info: Device 1 contains JTAG ID code 0x020B40DD
Info: Configuration succeeded — 1 device(s) configured
Info: Successfully performed operation(s)
Info: Ended Programmer operation at Mon Jun 09 03:01:46 2008
Info: Quartus Il Programmer was successful. 0 errors, 0 warnings
Info: Allocated 54 megabytes of memory during processing
Info: Processing ended: Mon Jun 09 03:01:46 2008
Info: Elapsed time: 00:00:02
BMuCLinux f A—Y7 7 A /L% SDRAM ([Z¥ 7> a— K
[SOPC Builder]$nios2-download -g zImage

Using cable “USB-Blaster [USB-0]", device 1, instance 0x00
Pausing target processor: OK

Initializing CPU cache (if present)

OK

Downloaded 1197KB in 14.4s (83.1KB/s)

Verified OK

Starting processor at address 0x00D00000

BMuCLinux fCH)

[SOPC Builder]$nios2-terminal

TROLHIEFIHA v —UNHETEIE, uClinux # EFEE L7=2 & T9,
TR - - - [T NS

Linux version 2.6.19-uc1 (root@localhost.localdomain) (gcc version 3.4.6) #2 PR

EMPT Sun Jun 8 23:28:30 CST 2008
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uClinux/Nios Il

Altera Nios II support (C) 2004 Microtronix Datacom Ltd.

Built 1 zonelists. Total pages: 2032

Kernel command line:

PID hash table entries: 32 (order: 5, 128 bytes)

Dentry cache hash table entries: 1024 (order: 0, 4096 bytes)

Inode—cache hash table entries: 1024 (order: 0, 4096 bytes)

Memory available: 5956k/8192k RAM, Ok/Ok ROM (1465k kernel code, 680k data)

Mount-cache hash table entries: 512

NET: Registered protocol family 16

NET: Registered protocol family 2

IP route cache hash table entries: 1024 (order: 0, 4096 bytes)

TCP established hash table entries: 1024 (order: 0, 4096 bytes)

TCP bind hash table entries: 1024 (order: 0, 4096 bytes)

TCP: Hash tables configured (established 1024 bind 1024)

TCP reno registered

io scheduler noop registered

io scheduler deadline registered (default)

Serial: JTAG UART driver $Revision: 1.3 §

ttyJO at MMIO 0x806810f0 (irq = 1) is a jtag uart

TCP cubic registered

NET: Registered protocol family 1

NET: Registered protocol family 17

Freeing unused kernel memory: 572k freed (0x97a000 — 0xa08000)

Shell invoked to run file: /etc/rc

Command: hostname uClinux

Command: mount —t proc proc /proc

Command: mount —t sysfs sysfs /sys

Command: mount —t usbfs none /proc/bus/usb

mount: Mounting none on /proc/bus/usb failed: No such file or directory

Command: mkdir /var/tmp

Command: mkdir /var/log

Command: mkdir /var/run

Command: mkdir /var/lock

Command: mkdir /var/empty

Command: ifconfig lo 127.0.0.1
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Command: route add —net 127.0.0.0 netmask 255.0.0.0 lo

Command: cat /etc/motd

Welcome to
/ I
1 I
TEEEE T ¥ 1T 1%/
[LETTTEL Y, ¥
¥ LI L _f¥r%s

For further information check:

http://www.uclinux.org/

Execution Finished, Exiting

Sash command shell (version 1.1.1)

/>
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BILE T

T RE A - BRI ZEE LT LET,

9.1 Nios II TL YR Z FRTPIO Z8/ETE W RIEAENT

LVUARZEE Yy BT OFEEY EL<MHEx7<, =D LED AU TERNE S HBGEMN
b EF, FEIL PR T LET,

Cyclonll ® =7 Hf & U TR L £97,

ONios Ilfe ORNios Ifs =
nsC FISC
Nies Il 37.ba 3268
Selacior Gusde Intruction Cache
Famiy, Cycienal Branch Prediction
Hardwar e Muiiphy
Toymeem 1000 Hz Har dhvar o Diicdn
cpukd @
Pesformance of 100.0 sz Upio 5 CWPS U o 50 D45 il
Logs Lage EO0-TO0 LEs 1200-1400 LEs .-:.I
Hae o MDY, | Ermivecated Mutpiers | I Hardovrn Drde
Feset Veclor Memory, [=pcs =] ottset foan CO000000
Exceplion Vactor Il-ﬂ'plgn.rn llﬂﬂ'ld I\):'."lil T DODCI
™ Wnciude MU
Oy nclude The ML wihen using an operaling system that explotty supports an MW
Fasi TLE bsa Exceplion Vecior: l-n'rl ;ibﬂsti'n-:-
I Inciude MPU
tumead | ¢ ruck | gt 3| pinian |

FREFIHICIIMESH Y A NIOSIUVf o', DATACACHE (F—%- % v v a) &F
Ty SNET, MO 2WHET ot v P THEARNTY, NIOSI/f OATHELXES, 20

EA==o

REICE D, DATACACHE (F—%# ¥+ v =) [FRRZEESNET,
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o pios [ Prooessor - op

“ Nios II Prncesur
Mgl e

s11 3 [Caches and Memery Interfaces | 3 AdvancedFeatwes 3 MMU

Caches and Memory Intafaces

Ingtusetion Mastar Daty Magter
mmmphuﬁﬁ - Data Cache :lil-bn-e: vI ™ Ome dats master port
[ Enabis Bursts (Burs S8 32 by0es) Hekn Data Cachalline Sie: [Zotes v

[ Ensble Bursts  (Bursl Size 32 byted) s
[ e lighily Souphed insnaction mtter poris)

I inchude tightly cougled data master portis}
! j' B ot I -

Canoed | ¢ Bock | Boxe 3 | inist |
DATA CACHE (F—% - F v v =) [Z—HKEIWI DO TTN? £3, Altera tH&E %
RTEL XY, ((n2cpu_niibvl.pdf) D 2-12 —)

http://www.altera.com/literature/hb/mnios2/n2cpu_nii5vl.pdf

Cache memory resides on-chip as an integral part of the Nios II processor core. The
cache memories can improve the average memory access time for Nios II processor
systems that use slow off-chip memory such as SDRAM for program and data storage.
EFEFESToOERT, SHEICS 21E. DataCache I PCOX v v 2 FLULOLO T,
VAT ALAEEAEY— FEEDET, 2D Data Cache 23H D56, V— A a2 — NOFELTHFH
FIREEICRVET, T T2V TAEA LMEL R T, FlziEX, T vl T nh
5iEF L727 —# 23 Data Cache IC A=, HIRFFEAT L TRV ESNEN D 7 1 77 A0
TR E IR ET,

Cache memory [ZDOWTCIEEE L <X FreE Rt 2 S
http://www.altera.com/literature/hb/nios2/n2sw_nii52007.pdf

JRRZB SN LETA, EDX S ITRRT 502

ZOHERHY FT,

1. NIOS II/f Z{ERkIFIZ Data Cache Z 0 IR ELE T, BT —FF vy v azr/nmX

R—L~—  hitp://WWW.CSUN.CO.|D A—/b : info@csun.co.jp 361



http://www.csun.co.jp/
http://www.altera.com/literature/hb/nios2/n2cpu_nii5v1.pdf
http://www.altera.com/literature/hb/nios2/n2sw_nii52007.pdf

ofp

- - H{ﬁ’%*i H ﬁ‘?‘ 7 )a— AT, BRI

BRTF 7/ no—RbARICTS

Ingtugison Mastar Data Waster
Inafruction Cacher N4 ibvies = mmﬁﬂ I Gt dais masier port
I Enaible Bursts (Burst Size 32 bytes) Helo Data CacheLine Sce [CE 0 -
T ol Brsts (Borsd Size 32 ptes)  Hels
I Tricia oy coupled irsiricion sk ar poriye} I inchuds tightly coupled diia master pariis)

Cuncad | ¢ ek | Boxe 3 | Eimien |

2.Data Cache #F = v 7 L7ziGH . V7 b= 7 ICxE LET, Fae& RO K 9 12131-bit
Cache bypass| % f# > TR L £7,
http://www.altera.com/literature/hb/nios2/n2sw_nii52007.pdf

B :NIOS II T L ¥ A Z D 31bit A% Cache BHER D > b —/Lfif & L THEWET,
11272555, Cache 7 n—X LEED72WTT, 2 0 DEE, Cache 2V E T,
ZAUCEKY ., BIOLED 702/ T MEITROKLIEETE £,

#include <unistd.h>

#include "system.h"
[/ TEE  (1<<31) ZEMLET, Zihiibypass Cache T,
#define LED *(volatile unsigned long *)(LED_BASE | (1 << 31)
int main(void)
{
while(1){
LED = 1;
usleep(100000) ;
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LED = 0; usleep(100000);
}

return O;

}

9.2 LY REZ DFEMOHT

VYA MEIZIZEKE ST ENHDHIES D,

NIOS II B3 T Z DRI S5k z i > TL P A X B,
£ BERLZERLE T, UART & LCTHRMALET,

Description/Register Bits
Register
Offset Name R/W 15:13 12 |11 | 10 9 8 7 6 5 4 3 2 1 0
0 rxdata RO | Reserved (1)1 (1) | Receive Data
1 txdata WO | Reserved (1)1 (1} | Transmit Data
2 status (Z) |RW |Reserved |eop |cts|dcts | (1) |e& |rrdy |trdy [tmt |toe |roe |brk |fe |pe
3 control RW | Reserved | ieop |rts |idcts | trbk |ie | irrdy | itrdy | itmt | itoe |iroe |ibrk |ife |ipe
4 divisor (3)|RW |Baud Rate Divisor
5 endof- RW | Reserved (1)1 (1) | End-of-Packet Value
packet (3)

FRTF—7nick v, UART X6 HL RN HY £3 HEDOL IR M —fRITHEHA
WO T, EEERIGEINMLEEA) ., RICR—A7 FL A1 0X00 12720 £9, ZABHL YA
2 OT R L A% 0x00,0x01,0x02,0x03,0x04,0x05 T3, 6D LY AZDOMIZIES D H
DETOT, HEREERT 2R E ZOIERIZIED RN EWNT RN T,

RTEE Y (R L 72 MEE I FRGE Y T,

[ UART----——————
———=*/
typedef struct
{
union{
struct{
volatile unsigned long int RECEIVE DATA :8;
volatile unsigned long int NC 124;
1IBITS;
volatile unsigned long int WORD;
IRXDATA;
union{
struct{
volatile unsigned long int TRANSMIT_DATA :8;
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B ARERTATRE?

volatile unsigned long int NC
}BITS;
volatile unsigned long int WORD;
}TXDATA;

union{
struct{
volatile unsigned long int PE
volatile unsigned long int FE
volatile unsigned long int BRK
volatile unsigned long int ROE
volatile unsigned long int TOE
volatile unsigned long int TMT
volatile unsigned long int TRDY
volatile unsigned long int RRDY
volatile unsigned long iInt E
volatile unsigned long int NC
volatile unsigned long int DCTS
volatile unsigned long int CTS
volatile unsigned long int EOP
volatile unsigned long int NC1
} BITS;
volatile unsigned long int WORD;
}STATUS;

union{
struct{
volatile unsigned long int IPE
volatile unsigned long int IFE
volatile unsigned long int IBRK
volatile unsigned long int IROE
volatile unsigned long int ITOE
volatile unsigned long int ITMT
volatile unsigned long int ITRDY
volatile unsigned long int IRRDY

volatile unsigned long int IE

=

t24;
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volatile unsigned long int TRBK
volatile unsigned long int IDCTS

volatile unsigned long int RTS

] (N oo ]
[T N S

volatile unsigned long int IEOP
volatile unsigned long int NC :19;
}BITS;
volatile unsigned long int WORD;
JCONTROL ;

union{
struct{
volatile unsigned long int BAUD_RATE_DIVISOR :16;
volatile unsigned long int NC :16;
}BITS;
volatile unsigned int WORD;
}DIVISOR;

JUART_ST;

MG AR
1. fEERIL S SIHE TR SN E T, 2o DHAKRDIEFIT L VA X DJAE T,
2. FHHERITIE HIZ—oER E [volatile unsigned long int] Z#EMRK S E T,
RO F OREEMRIL bit BALTHERL S 4L, bit ORI BIEERH Y £9°. Z DIEFIL
LYRAZ DM I VRO ENET, ZL T, Erb&mETT LY ENET, NC: %
<HDLWVITHRE, BIEFEZITTXEE A,
4. 7283 TR unsigned long int (2 E# S 415 7> 2 NIOS IT O H | volatile unsigned
long int 7% 32bit, volatile int & [f] UC9, volatile long long int 7% 64bit T3, LilL v
AL T =TT 16bit R SHETA, 32bit ICERX L E L7z, ZAENIOSII 7 KL AD
TIAAL MDIZDTE, VAT LRI T —FWBRRHA I T 2= Ao 56, 7
RLVADT FA AL b EBEZIRNEWNTRNTT, 7 RLADT T4 A2 ME 2 fEA S
JHNET, —DITFHNT RLAT T4 A M, 9 —D i@%?%bdﬁf74%/%f
T AFVELTNA ZFZEHT RVAT T A0 FEEWET, LY XX THITFH
TFVX7?4%/F%ﬁ%i?oﬁmi\7%VX®774%/F®%@Zi@&@%
NET, HT FLAT 74 A2 MEIXAZ —AOIRER A =T OfRE & —E L ET,
BT VAT A A2 M= AZ =IO —Df5k TA L —7 {5 HIEE O & xi L
ESSRN
EREAEEIRD 7 e 7T T LU A X )3 volatile unsigned long int FEEAIZ B S LA ELHIX

g
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7T RLAT Z4 A2 b ¥R £9, UART 28 16bit & 720 £7°23%, NIOS II 7% 32bit
T9, UART » NIOS II Li@fE DR, NIOS II @ 32bit DAL 16bit I AZNZFIAH S E T
23, /& 16bit THY FLAZED B THNAET, Al'L UART @ 16bit 23EEE 32bit 7 KL
AZENET,

5. HHIKEFEHD [volatile unsigned long int WORD | 2%t D /ERLER
HHAROEEIZ A VR —1 IR T AE Y 2V ET, B, bit BAL TR S DB E R
WORD L6 U AEY #FEVE 3, FEEILH 5§ volatile unsigned long int (2720 £9°, %
ITH L HEEKRDE bit A 3—X WORD @ 1bit & —E L £93, WORD ®& % bit %
BE LT WIGE ., MEEROEY bit Z#/ET ULV T,

EAES

UART->CONTROL.BITS. IRRDY=1;//% 5 #5251, &IV IABRNAHZ)

VUAEERKE T )T LImWEA .

UART->STATUS.WORD=0;// A7 — X AL AL %7 U 7T

9.3 NIOS IT{iZ2WTh X< H5 QA

1. Q: BEVNBUSIEE % NIOS E IR TE 550 ?

A NIOS FFE/NNERER CT A2 N TEET, BRICMCU 2@z, 7av/
WAy 100MHZ (272 > TH BWTT, — XA, ARM7 @7 7 7 J&8 0y 72MHZ 1272
D E9, ARM7 L0 HEW\WTT,

2. Q : NIOSII T SDRAM & /%5 LV Flash #fFb72< Th X\ ?

A: 712 Z Ax SDRAM TE{TL £, Flash (213 Y — 22— F&2EFLEY, (SDRAM
WEIREIW ., 7 — 2 NI 7p o 72, Flash 2MRGF L7256 ZOBLRN 20
AR 2 A2 & Flash 726 7’0 7 A& GiHAiA SDRAM ICEE, T/ 7 A
EFFTLET, FPGA WEHOAEY (Fv 7 AEY) IIhEWTT, K&ATa s/ I AT
EHEFATT D EFN KRN O T, SDRAM Z#JEEL £, SDRAM IR A[KTT A, /87
L/ Flash 133U 7/ Flash IZEE#2 TH BV TT . AB¥A— i EPCS1 (4,16...)
%3 U 7V Flash T, V—ZXa—RFbRETEET. LT DRV E L ZTHEETT,

3. Q:Quartus I THN—FRUZTZEINZT ANV LELER, FUrr— FRRIZT
LTI —AvE—URHVET?

Info: Started Programmer operation at Thu May 06 01:39:46 2010

Error: Application Nios2 on 127.0.0.1 is using the target device

Error: Operation failed Info: Ended Programmer operation at Thu May 06 01:39:46 2010
A:ZOx=T—XAvt—%, JTAG E— KT NIOS @ JTAG #5E (5] : BLASTER TH
I ab—¥) S L LBIT, *sof 77 AL JTAG E— RTH U mr—R)
AU — RLEEWEEICRELET,
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IS 21X, JTAG NEEICfEbiLE 3, FRRixflibii g JTAG #iEx 7 o — XL
T*sof 77 A NVEX 7 a—RLET,

4. Q: vV FEFHRERFFCTRT I —BRELET,

The software setting (STF)file associated with this project is damaged

This may be fixed by copying your source files into a new c/c++ application project.
For more details see the error log.

A: 20T —FRIZT v Y =7 MRAFANZADOH | EFELUSND/SA [ ZANR—=ZANRZANH Y F
F. NiosII IDE (Z3GELSNOLF2— P2 LS FR— L THRNZDTT, T4 L7 b
UL R THEEBIIEE, hOAL—ZZHIR L THRRETE 3,

5. Q: u I LEFETRICTRT I —BHELET,

Using cable “USB-Blaster [USB-0]”, device 1, instance 0x00

Pausing target processor: not responding

Resetting and trying again: FAILED

Leaving target processor paused

Al ZORMEIEINIOS O IP~7rd )ty b (RESET) B> ZEMLLNTZD, HDHWIE
EMENTZE VR FPGA OV LA —HDT-HiE & 7,

6. Q: Frvru— Rk, TRTIT—BRBELET,

Error: Can't configure device. Expected JTAG ID code 0x020010DD for device 1,
but found JTAG ID code 0x020B40DD.

A : SOPC TENRIZT AA ABUNIA ¥ 7 = — AT AR — FEBENET,

7. Q:NIOS T iz F a7 b Thello_world] % 2 /%A VK, TRExm7—n8
BELET,
gdrive/c/altera/kits/nios2/components/altera_nios2/HAL/src/alt_busy_sleep. c:68:
error: parse error before '/ token

ZHUFA A P = EN TS Quartus & NIOS ONX— 3 U REIRBHHDTT—T
R

8. Q:SOPC T lGenerate] 27 Vv 7§45, TRRTZT—BRHAELET,

Error: Generator program for module " epcs_controller’ did NOT run successfully
SOPC |Z epes_controller ZiBN9 2ULX, Lo —23 %A L 9. 52k T £ A,
Al THUTA A M= EN TV A Quartus & NIOSDONR—2 3 URER 50T T —T9,
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9. Q:Quartus IIITFERa v A VT —NRBAELET,

Error: Can’ t place pins assigned to pin location Pin_AE24 (I0C_X65_Y2 N2)

AT OV I TS PIN_AE24 IZEID Y TohET, —EHBRTIUTRRTE 5 L BnE
7,

10. Q:NIOSIIIDE iZE#H DV BEEDOERL EDOXL T L —RLETHN?
A:CTRL F—%4L72N5. =7 AT FL—X LW B W IEBIsoFT. B8Nz A
FA RCTEREINET, 7V v 7 THITEENRNE T,

1 1. Q : Avalon Tristate Bridge # SOPC T:EIN$ 5k;, Tz 7 —MNRHAELET,

Tri state bridge/tristate master requires a slave of type Avalon tristate.Please add
a slave of type Avalon tristate.

Generate NHZ LN T L—|l72 > Ca L /N LV T&E&EHEA,

A AND 7 — b EHERET D BT A AT — R T U v DTN, ZRMETT, Flash & SOPC (218
Mg TR TE LRV ET,

12. Q: count_binary E\WH VU FNEIERTBR:, TS5 —0BRKELET,

error: BUTTON_PIO_IRQ undeclared (first use in this function)

A:Z 0= 7 —JfHiE, SOPC Builder Tk L7z PIO & ¥ 2 —/LOARNLT v 7T LD4
AL R 2 LT3, PIO®Y2—/L% [button_pio) (CEHE LT ZEW,

13. Q:NIOSII TFED IV AN T —BRELET,

region ram is full (count_binary.elf section .text). Region needs to be 24672 bytes
larger. address 0x80cl1f8 of count_binary.elf section .rwdata is not within region
ram. Unable to reach edge_capture (at 0x00800024) from the global pointer (at
0x0081419¢) because the offset (-82296) is out of the allowed range, —32678 to 32767
A : Onchip memory Zff 5 %55, it 7 —0%4AE LT, FPGA WA E U 2/NI W T
FTH AESTNIOSIL 70 7T AaFETT LR, AV U= BRELET, 205G,
SDRAM ZBMLTH 9 —LET L THATIEEN,

14. Q:NIOSIIIDE iZ7mv ¥ =7 h® System Library A7+ a v OERIX ?
text .rodata .rwdata 7% reset .exception & &5 WIHEUERNRH Y T+
A:.text: V—Aa— Rz U7

.rodata : U — ROHT YT B2 T 10— S )VEE & R AE

.rwdata : FAS « HEAALT Y T
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s @ AL L7220 E 2 LR AT
. text — the actual executable code
.rodata — any read only data used in the execution of the code
.rwdata — where read/write variables and pointers are stored heap — where dynamically
allocated memory is located stack — where function call parameters and other temporary

data is stored

15. Q:NIOS II IDE Cay A L TC&E=Tu T T LTy Jh, TRt 7—i3RB4AEL
£7,

Using cable “ByteBlasterIl [LPT1]”, device 1, instance 0x00 Processor is already
paused Downloading 00000000 ( 0%) Downloaded 57KB in 1.2s (47.5KB/s) Verifying
00000000 ( 0%) Verify failed Leaving target processor paused

A FRRWS OPREREZRBESNET,

DSDRAM D H A IV T NIELL RWTT, HDHEFIEL < 72\ pll clock phase shift for
sdram_clk_out T&aLIX, SDRAM 2N IEF ICEMWEH RV Z L 2 & £ 7,

@SDRAM D & > & s iE W E 3 (BRFE A — N LI BRI B 03 & 5 "TRE S 5 D)
@F Ny T, Forno— RFHO ATV IZREREYEATEY (non-volatile memory) TiLd
DEFAL, HONVIATVEEN AR TCIOZT—NRBELET,

@Quartus 11 DF 7 4V FORETHEE LT —, T 7 4+/L Tl Quartus 11129 T
LRV IOR— 277y RICERLET . ZO5RE, H5EAIEFICEEHR 2N
BEMEA S D 9, T0R— 2R Y —AF— MIEE LB LNTT,

BUSB-Blaster 2 AL BT JTAG DR / A ABKRE TS T F VY I T D,
JTAG ANTIHRSUEA N S WT T THRPLS BT,

®SDRAM 1% CPU DFE A /S A R INT — & R A L il i § 5 Fa etk L £ 5,

1 6. Q: SOPC T 200KB ™ onchip_memory ZiBHI L7=354E . Quartus II Ta L SA LEFIT
TR I—MBHET,

Error: Selected device has 105 RAM location(s) of type M4K RAM. However, the current
design needs more than 105 to successfully fit

A : SOPC @ onchip_memory i M4K RAM &3EWE 4, Quartus 11 12 B A>T —i%
REF LD TV D MK LT E T,

1 7. Q: sopc-builder ® reset address REZFELLHFHALTIEFLW

A:SOPC @ reset address |ZFXE SN DGATIIRKENC T B 7 T AFx T v — ROFTTT,
Z LT, 7v2 7 Al reset address O ELHE) L £ 9, SOPC @D exception address [ZEX/E
SINAEGANIE TV AT LB FUI a— RE2RIFELFE T, & L. reset address 75 exception
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address EE Y IEES. 27 T AT reset address > HERENE . reset address IZIRFES
TWAEFEWEE o — F% exception address IZa b — L £,

M text address IZEREINDGETIEI T 0 /T AETOFTTY ., b L, reset address 73 text
address CIE I IFE. 707 T AT reset address 2> HEEI% . reset address ITfREEIN
TWABRLRVWERO e /o Aa— K% text address I B — L £9°,

BMrodata address |[ZEE SN D LANTITHAM Y SFHOT — 2 ZRFSNE T b L reset
address 7% rodata address LEIIIEE. 717 T AL reset address 2> HEENE . reset
address IZIREENTWAFALA Y HEHDOF — % % rodata address (22— L $£7°,
BMrvdata address [ZEE SO HATICITHAIY « FALTE LT — X 2 RAFSNET,
H L. reset address 73 rwdata address EiE I IHE. 717 T Ald reset address 22 H it
%, rwdata address IZIRIFESNDT —Z OUHULEITVET,

18. Q:NIOS II N7 34— ABEDEHITHMELETH?

A TR R T p—~ 2 A%\ ER[EETT,

(Dfast CPU &V E T,

QAT LT vy 7 JAEEEL & BT ET,

@71 7T hEHEIZ SRAM, ¥RIZ SDRAM, #f% Flash THEITL £,

@OF v 7NORM &7 —F /Ny 7 7 & LTV, RIX SRAM, Hf% SDRAM Z £ 77,
®10 7 — X HAE TR H 72T DMA 2RI L £77,

@WATAEE T E 5T — X T OISR CPU CH[r) LB

QI T L2 Y AnFa—Ya<wr FiZLEd, 2—F—a< i 256 fETTx
£

OHDL &V 2 — N ZFUTNA AL LTESTLEIN,

OC2H Z v ET,

19. Q: FRO LI RMEN LS TET,

Verify failed between address Oxxxxxx and Oxxxxxx Leaving target processor paused
A

Daddress DHBAD DT RLAIZX Y RO TNA AT —0NRBAE L= E L
£9, RIS, =T =RRAELLOEAT Y EESLO T, WfEFEIL SOPC HDT K LA
BHAHNT system h FOT RLZRIZLD | B DTF AL 252 ROTET,

ON—=RU T OEENRIELWETF =y 7 LET, 2L OMEITNN— Ry =7 OFE#EN
LEXE LT, FFIZFEVAR—RIZH LT, 7 RLAT =2 SR EHERED S
X, Tverify failed] &WH T —0NFAELF1,

@SOPC @ component NIELWrEF =y 7 LET, FHIHAZ A ADA U F T 2 — AT
K LTCF =y 7 METT,
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@QuartusIl OF%EHZ HER :

WMoy BELWhET =y 7 LET, LT 1xF 11T XTT,

BT RLAT T4 A MEEIZOWT, 8, 16, 32bit DIMNT AT U T /31 RED R FL T
RL 130, 1, 212251394, BB, 16bit DAEE ATV T34 2 & 5 B, i FL
IX ADD[1]ic72 v £9, ADD [0) Z#fEbLRNTT, O bit DLE BRI CAL—LTF = v
7 LTLTEEN,

BT — X AT IO 10 TT,

BSDRAM D4, (ikia v 7 —7 PLL OFFHE L R ELETT,

GONIOSIIIDE 247> a VERENIELWhEF = v 7 LET,

2 0. Q:SDRAM & FLASH M5 b &% SOPC OH, b L. &K&HIZ FLASH (271
T h%Fyra—RLEb, £IZ NIOS II IDE @ Flash Programmer #8E% > TH# ¥
va— Ry 5k, TRRn7—»B8ELET,

# Programming flash with the project “$SOPC_KIT NI0S2/bin/nios2—flash—programmer”
——base=0x03000000 ——cable="ByteBlasterIl [LPT1]® —-sidp=0x04001038 ——id=417604522
——timestamp=1257256685 “ext_flash. flash” Empty flash content cannot be programmed
or verified

A @ PAEDJEIKE RESET VECTOR 7% SDRAM IZARA > b &L E T, Flash (THRA » h S o1&
T

21.Q:7vru— Kk, TiT7—2"ELET,

Using cable “USB-Blaster [USB-0]”, device 1, instance 0x00 Resetting and pausing
target processor: OK Reading System ID at address 0x00201040: verified No CFI table
found at address 0x00000000 Leaving target processor paused

A: ZHUE FLASH BEDRRE T, ELEOF : OF —X /A : WK @16bit & 8bit
DEY 2—/L &P @SOPCBuilder OH1, Flash BIFIZ L D £ x L /8T A —H Z3E,
/N7 LV Flash D6, 87 A AT — K 7V v PEFEMLETT,

R—L~—  hitp://WWW.CSUN.CO.|D A—/b : info@csun.co.jp 371



http://www.csun.co.jp/

	第一章 Cyclone II/IVボード機能概要
	1.1 CycloneIIコアボードの概要
	1.2 CycloneIVコアボードの概要
	1.3 FPGA拡張ボードの概要

	第二章 開発ツールをインストール
	2.1 Quartus II Web Editionをインストールする
	2.2 Nios II エンベデッド・デザイン・スイートをインストールする
	2.3 USB-Blasterドライバーをインストールする

	第三章 ハードウエア開発
	3.1 概要
	3.2 プロジェクト新規作成
	3.3 NIOS IIソフトマクロを作成
	3.3.1 SPOC Builder起動
	3.3.2 CPUプロセッサを作成
	3.3.3 SDRAMモジュール作成
	3.3.4 EPCS作成
	3.3.5 System ID作成
	3.3.6 JTAG UART作成
	3.3.7 NIOS IIの設定とコンパイル
	3.3.8 ピンの割り当て

	3.4 位相ロックループPLL作成
	3.5 TCLスクリプトファイル
	3.6 プロジェクトのコンフィグ

	第四章 ソフトウエア開発
	4.2 プロジェクト作成
	4.3 コンパイル
	4.4 実行

	第五章 プログラムダウンロード
	5.1 概要
	5.2 コンフィグレーションファイルダウンロード
	5.3 プログラムダウンロード

	第六章 プログラミングルール
	6.1 プログラミングの参照標準
	6.2 ルールのフォーマット
	6.3 要素とネーミングルール
	6.4 プロジェクト管理
	6.5 アドバイス

	第七章 実例開発
	7.1 LED
	7.1.1 概要
	7.1.2 ハードウエア開発
	7.1.3 ソフトウエア開発

	7.2 割り込み
	7.2.1 概要
	7.2.2 ハードウエア開発
	7.2.3 ソフトウエア開発

	7.3 シリアルポート
	7.3.1 概要
	7.3.2 ハードウエア開発
	7.3.3 ソフトウエア開発

	7.4 RTC
	7.4.1 概要
	7.4.2 ハードウエア開発
	7.4.3 ソフトウエア開発

	7.5 SPI
	7.5.1 概要
	7.5.2 ハードウエア開発
	7.5.3 ソフトウエア開発

	7.6 IIC
	7.6.1 概要
	7.6.2 ハードウエア開発
	7.6.3 ソフトウエア開発

	7.7 タイマー
	7.7.1 概要
	7.7.2 ハードウエア開発
	7.7.3 ソフトウエア開発

	7.8 SDRAM開発
	7.8.1 概要
	7.8.2 ソフトウエア開発

	7.9 Flashプログラム
	7.9.1 概要
	7.9.2 ソフトウエア開発

	7.10 AVALON
	7.10.1 概要
	7.10.2 DHLモジュール設計
	7.10.3 ハードウエア開発
	7.10.4 ソフトウエア開発

	7.11 デジタルチューブ
	7.11.1 概要
	7.11.2 ハードウエア開発
	7.12.3 ソフトウエア開発

	7.12 USB デバイス
	7.12.1 概要
	7.12.2 ハードウエア開発
	7.12.3 ソフトウエア開発

	7.13 USB ホスト
	7.13.1 概要
	7.13.2 ソフトウエア開発

	7.14 LCD(一)
	7.14.1 概要
	7.14.2 LCD原理紹介
	7.14.3 ハードウエア開発
	7.14.4 ソフトウエア開発

	7.15 LCD(二)
	7.15.1 概要
	7.15.2 英語フォントライブラリ
	7.15.3日本語フォントライブラリ
	7.15.4 ソフトウエア開発


	第八章 uCLinux移植
	8.1 移植環境準備
	8.2 ハードウエア修正
	8.3 uCLinuxコンパイル
	8.4 uCLinux実行

	第九章 付録
	9.1 Nios IIでレジスタ方式でPIOを操作できない問題解析
	9.2 レジスタの詳細分析
	9.3 NIOS IIについてのよくあるQA


