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1. [ELHIC

ZDEFEHE. Quartus®I1 14.0. Nios® Il 14.0 Software Build Tools for Eclipse (LLF%. SBT &B8) Z{#ERALT.
Nios Il DV RTLEREF1—MN) TR TEEDH-EDTT, Vo TIEN—FKD7. VIO 7EHERAL.
MR EITOE CORIBBRVLELLDRFE IO—E RN 1TET , N—FOz 7 O#ERLIE. Nios 1l a7,
JTAG UART. A2 FvTAE!) [ LED D 8EYREARAD PIO AVR—RUbDHTY , VIR T &, LED
FRRSEREITD, BRI TV T, Fa— ) T7ILDOTA—FLUTITTRLET .

1-1. 70—i=E
@ Quartus Il DF2EY
@ Qsys IZT. Nios Il Y RATLDIEE, £/
@ Quartus Il [ST/N—F 7 THA2DIAVINA)L
@ B—H bk R—KA~ sof J7AILELHoO—K
®Nios I1 SBT 2T, Y7oz 7 -TODTIMDIERK
® VI ILT - )—RI7AIVEFITHERL | G2k
@VINITT - I—RITFAILDE LR
ERINIYINITT DEITI7AINER—F b L TET
Q@ FTIN\VATEEL., T/ VT

CDEHTIE, Terasic #D Cyclone V GX RA—2—RFF YN EFERALET  thDFHIER—FEEHRT 55
&l&. Quartus Il [STERET BT/ \AREZDER, EVEE. RMEAEY ODUBEZEZTNETNOR—F DL
EHETTHORELNHYET,

Quartus Il \\% Nios Il SBT

QUARTUS"II

SOFZ7A Il ELFZ71 )L

Qsys
S AT LOHDLER

% ngg VI 7ETA—FER

\ 2
FPGA

N—R9x7 774 IERL
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2. N—F9x7

2-1. N—FHz7-7a OO ERL (Quartus II)
@ Quartus Il Z#2EL . Quartus Il @ File A=31— — New Project Wizard #4'JvoLEY,

New Project Wizard @ Introduction "7/ ROMFRRENT=5, Next = 1 [E9)voL, LTOEET.
T—X G TALIRN)  N—F 27 - THAoDTOADTINE . N—R )7 - THAO Dby T DIV
TAT1BZAALET,

&4 New Project Wizard (=3

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

What is the working directory Faor this praject?
CiiLabinios2 _basic_prj E]

‘What is the name of this project?

niosZ2_basic_lab E]
‘What is the name of the top-level design entity Foflthis project? This name is case sensitive and must exactly match the entity name in the design File,
niosZ2_basic_lab E]

Lse Existing Project Settings...

P
N\

[ < Back (l et = }' Finish ][ Cancel ” Help ]

\N__“/

@ Next & 2 @YYvIL. UTOBEET, 3—7Ih-TNARDERELFET,
ZZTl&. Cyclone V %R . Available devices 510D 5CGXFC5C6F27C7 Z#Z#IRLFET

*. New Project Wiza

Family & Device Settings [page 3 of 5]

Select the family and device you want to target for compilation.
‘You can install additional device support with the Install Devices command on the Tools menu.

To determine the version of the Quartus II software in which your target device is supported, refer to the Device Support List webpage.

Device family Shaow in ‘Available devices' list
Eamily: | Cydone V (E/GX/GT/SX/SE/ST) | - Package: [any -
Devices: | All hd Pin count: [Any - ] |
Target device Core Speed grade: | Any A ]
Auto device selected by the Fitter Name filter: SCGXFCSCEF27CT I
(@) Spedfic device selected in 'Available devices' list Show advanced devices
Other: nfa

Ayailable devices:

N\
< Back q[ Mext > ]J Finish ][ Cancel ][ Help ]
—
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® Next 2 @EY)voL. RFEABHNIELNZEZFESELT Finish TTOOAURH9EFCET,
COBRET. /N—Fox7 - 7Oz oMERINE T,
2-2. AI4¥al—a-E—FDHETE

@ Assignments A*=a1— — Device %%'):vL. Device and Pin Options #2')voL%ET,
r{g Device ﬂ‘

Select the family and device you want to target for compilation.
You can install additional device support with the Install Devices command on the Tools menu.

To determine the version of the Quartus II software in which your target device is supported, refer to the Device Support List webpage.

Device family Show in 'Available devices' list
Eamily: [Cydone v (E/GX/GT/SX/SE/ST) - | Packsae: [ary -]
Devices: [al -] Pin count: [any -]
Core Speed grade: [Any -

Target device
Mame filter:
Auto device selected by the Fitter
Show advanced devices

Specific device selected in 'Available devices' list

Other: nfa Device and Pin Options. ..

Ayailable devices:

Mame Core Voltage ALMs User 1/0s GXB Channel PMA GXB Channel PCS PCIe (1 *
SCGXFCACTM13CE 1.1 18860 203 & ] 2
SCGXFCACTU19CE 1.1 18860 252 8 B8 2
SCGXFCAFEM11CH 1.1 18860 149 4 4 1
SCGXFCAF6M11C7 1.1 18860 149 4 4 1
SCGXFCAFEM 1117 1.1 18860 149 4 4 1
SCGXFC4F7M11C8 1.1 18860 149 4 4 1
SCGKFCSCAF23AT 1.1 29080 268 [ =] 2
SCGXFCSCEF23CE 1.1 22080 268 S 5] 2
SCGKFCSCEF23CT 1.1 22080 268 S 5] 2 [
SCGEXFCSCEF23I7 1.1 22080 268 S 5] 2 B
SCGXFCSCBF27C6 1.1v 29080 364 6 & 2
SCGXFCSCBF27C7 1.1v 29080 364 6 & 2
SCGXFCSC6F2717 1.1v 29080 364 6 & 2
SCGXFCSCEM13C6 1.1v 29080 203 6 & 2
SCGXFCSC6M13CT 1.1v 29080 203 6 & 2
SCGXFCSC6M 1317 1.1v 29080 203 6 & 2
SCGXFCSCBU19AT 1.1v 29080 252 6 & 2 =
< m ] "

0 migratin devices selected
[ ok J[ cancel |[ hHep |

@ Device and Pin Options > Fr2@ Configuration ZFA=. Configuration scheme T Active Serial x1 %
BIRL.OK 09 ILET,
'

Category:

Specify the device configuration scheme and the configuration device.

e
F rogramming rFies

Unused Pins

Dual-Purpose Pins Configuration ;dﬂeme:l Active Serial x1 (can use Configuration Device) I -

Capacitive Loading

Board Trace Model Configuration mode: [Smndard - ]
LfO Timing Configuration device
Voltage I
Pin Placement [Aum - ]
Error Detection CRC Use configuration device:
il CwP Settings Configuration Device Options ...
Partial Recanfiguration Configuration device IO voltage: [Aubo - ]

] Force WCCIO to be compatible with configuration 1O voltage

Generate compressed bitstreams

Active gerial dock source: | 100 MHz Internal Oscillator -

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

A Description:

Specifies the configuration mode used with the configuration scheme for configuring the device.

.
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2-3. Qsys [CTTUARTLEWERL., HDL 24/
@ Quartus Il @ Tools *=a— — Qsys Z4')v7L. Qsys ZRAEET,

File = Saveas... ELTHIZT7AILICE—TLET , §EIE. nios2_system.qsys ELVST7AILE TR
#FLET,

Eile Edit System Generate View Iools Help

TP Gatalg 2% = o 0| $2 System Contents &5 Address Map ¥§| Interconnect Requirements &% ‘ Device Family X%| -0
B E

Project

U New Component.
Library
Basic Functions

Use  Corn.  MName Description Export, Glack Bace

B clk_0 [Clock Source
clk_in (Clock Iput
clk_inreset Reset Input

clk
reset

exportcd

cl Clack Output clk 0

olk resst Resst Output

DSP
E-Interface Protocols

Memary Intarfaces and Gontrollers
PLL

F-Processors and Peripherals
-Gy Interconnect

9 Kd4rd BX+

(o ®= [=5=)

Mew.. Edit... & fdd..

1#1F | niog2 basic_prj - il | [ =
. Hierarchy 5 -2 s
oE = :
- clk kg
G reset Bofi{EoizR
ok B

< -
— FADD
T |

Tipe Path Mes: =
5

2 B

L ¥

JEa-5-

p
(u 2 l nios_systemgsys l EaEE)] fl
Axbr=b FPANEAT  Gsys System Files (*gays) -

0 Errors, 0 Warnings

L A

@ Qsys Z#:® IPCatalog &Y Basic Functions 4 JL—ZA® On-Chip Memory A731JIZT On-Chip
Memory (RAM or ROM) &% T ILIvILET,

On-Chip Memory (RAM or ROM) AR IRMD Total memory size & 128 K Bytes ("128K’& ANT
RERENFT) (TEREL Finish 209 LFET,

©On-Chip Memory (RAM or ROM) - mem|

“ On-Chip Memory (RAM or ROM)

altera_avalon_onchip memory? i
Megacors: . onchip_memory: Documentation

a2 ‘
] Show signals T .
P RAM (Writable)

onchip_memory2_0 [0 Dusk-port access

Single clack operation

k1 Read During Wits Mode: DONT GAR.
1 Block type: [AUT.. »
essti "
atera_svalananehp_memary2 [ size
Dt
Total memary size: 131072 bytes. I

Minimize memory block usage (may impact fmax)

[~ Read latency
Slave s1 Latency [

I
I
i
Slave 5 Latency bl

[~ ROM/RAM Memory Protection |
Resst Request: Enabled +

[~ ECC Parameter ]
Extend the data width to support EGC bits: Disabl.

[~ Memory initializati i
[¥] Initialize memory content I

("] Enable non-default initialization file
Type the filename (5 myramhex) or select the hex file using the file bronser button
User created initialization file B nos

[7] Enable In-System Memory Gontent Editor feature

Instance It NONE

Memory will be initialized from nios2 system_onchip_memory2_0hex

I
GCancel I[ Finish |
|

— R —
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@ Qsys ZZ#:® IP Catalog &Y. Processors and Peripherals 4 JL—ZA®M Embedded Processors 7731)1Z
T Nios Il Processor &% 7)L4')w%L Nios Il Processor MD™74H—KKNT Nios Il 37 Z:E4RL Finish
=0)vILET,

R Mios [l Processor
ey altera_nios2 asys
| 7 Block Diagram 14 - -
1 Show sicnals Core Nios 11| Caches and Memory teclaces | Advanced Features | MMU and MPU Settings | JTAG Debug Moduls|
i 1 11 Core.
nios2_qsys_0 Mies: T Core: Mios Ie
Mios [l/e Nios Il/s Mics IL/F
: RISG FRIC REC
Nios 11 32-bit H-bit 32-bit
Salector Guids Instruction Gache Tstnuction Gache
anch Predsction Branch Pradiction
Hardware Multiphy Hardmare Mutiply
dware Divide
Barrel Shifter "
ta
Dynamic Branch Prodiction
Memory Usage (o.g Stratic 1) | Treo M3Ks (or equiv) Trwo MBKs + cache Three Miks + cache:
[~ Mardware Asithmetic Operation
Hardware multiplcation type: [Embedded Multiphe v
[] Hardware divide
|
” Reset Vector
PReset vector memory "Hane. =
PReset vector offset 100009000
Resnt vecton CeN00BIA00
~ Exception Vector
Exception vector memory: Hane =
Exception vector offset: 00008020
Exception veckor: 100003000
[ MMU ard MPU
7] chude MMU
3 Eror mios2_qeys 0 Resat slave is not specitied. Plesen ekt the resat slave
) Ervor nios2_gays I Exception slwve i not specified Flaase select the exception slave
D I nios2_qeys_Ik Piaats rote that for sarly avakastion, praview versmns of new Nios [T Gend Processors are available with this relsass.
y
Garcel Firizh

@ Qsys Z#:®M IPCatalog &Y. Processors and Peripherals 47 JL—Z'A® Peripherals 7731 kY
PIO(Parallel I/0) XTI ILES , TN I —RIET I+ ILEDERET Finish #9voLFE

“ PIO (Parallel I/0)

Moget altera_avalon_pio

ll'ﬂloekl)wn IL

) Show siensis [Wm C ) ]
pi0.0 Direction: ") Bidir
fclock . In0

eset fese [ oouput |

1 feisy Output Port Reset Value: 0,0000000000000000

dernal connection | = ErPrTes

atera_avalon_pio [7 Enable individual bit setting/clearing
[ Edge capture register ]
Synchronously capture
Edge Type: [RIsING |

Enable bit-clearing for edge capture register

[ Interrupt ]
Generate IRQ \
IRQ Type: LEV
Level Interrupt CPU when any unmasked 1/O pin is logic true
Edge: Interrupt CPU when any unmasked bit in the edge-capture fl
register is logic true. Available when synchronous capture is enabled
[ Test bench wiring ]
Hardwire PIO inputs in test bench f
Drive inputs to: 0x0000000000000000

ver. 14 201458 A 7122 ALTIMA Corp. / ELSENA, Inc.
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Megolors

& JTAGUART
altera_avalon_jtag_uart

Nios Il B ZF1—k)T7IL ELISENA

® Qsys Z#:® IPCatalog &Y. Interface Protocols 4/ )L—FA®M Serial H73) &Y JTAG UART %45
TDI)ILET , SELD I —FET I+ ILEDERET Finish 9w ILET,

~ Block Di m

("] Show signals

jtag_uart_0

IRQ threshold:

L
| [* Write FIFO {Data from Avalon to JTAG)
Buffer depth (bytesk g4 o

[] Gonstruct using registers instead of memary blocks

8

reset

avalon

P

IRQ threshold:

altera_avalon_jtag_uart

~ Read FIFO (Data from JTAG to Avalon)
Buffer depth (bytes) 54 | |

[7] Gonstruct using registers instead of memory blocks

8

~ Allow multiple connections b

|| Allow multiple connections to Avalon JTAG slave

Comen )

® BarvR—rUrEESLET, Connections D BANED)vITBETTRIDESIICENIZEZSDC
ETHEBLET,

E_. Swstem Comtents &8 | Address Map 52

Ihterconnect Requirements 58

Device Family

&

Connections

Mame

Dezcription

C—=
=
-
-
L
L e —
L
L
L
ey
s
——
——
—
"
L
L
.
.
-—
N h >

= clk_D
clk_in
clk_in_reset
lk
clk_reset
=1 onchip_memory?_0
k1
z1
reset ]
=l nios?2 qsys_0
lk
reset_n
data_master
inztruction_master
d_irg

jtag_debue_module

=l pio_0

clk

reset

z1
external_connection
-] jtag_wart_0

clk

reset

avalon_jtag_slave
irq

jtae_debue_module re..

custom_instruction_m...

Clock Input

Fezet Input

Clock Cutput

Fezet Qutput

On-Chip Memary (RAM or ROM)
Clock Input

fvalon Memaory Mapped Slave
Fezet Input

Miog I Processor

Clock Input

Fezet Input

fvalon Memory Mapped Maszter
fvalon Memory Mapped Maszter
Interrupt Receiver

Fezet Qutput

fvalon Memory Mapped Slave
Custom Instruction Master

FID (Parallel IO}

Cilock Input

Fezet Input

fvalon Memaory Mapped Slave
Conduit

JTAG UART

Clock Input

Fezet Input

fvalon Memory Mapped Slave

Interrupt Sender

—
ALTIMA Corp. / ELSENA, Inc.
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D EIYAHR—IEEGELET . IRQ #D JTAG_UART @ Interrupt Sender & Nios 11 Processor 0
Interrupt Receiver & TFRIDKSITHEHLET  [EIXBEIBLIZRLETH. S TIE, BIYRAHH 1 K7

DTOREELELGYETS,
E nios2 _gsys_0 Mioz I Proceszar
clk Clock Input clk_0
reset_n Feset Tnput [=lk]
data_master Avalon Memory Mapped Master [clk]
ingtruction_master Avalon Memory Mapped Master [clk]
d_irg Tnterrupt Feceiver [elk] IR0 0 IRE 31—
jtag_debug_module_re... |Reset Output [elk]
jtag_debug_module Avalon Memory Mapped Slave [elk] 0x0000_0800 0:0000_0fff
custom_instruction_m... [Custom Instruction Mazter
B pio_0 PIO (Parallel IO}
clk Clock Input clk_0
reset Rezet Input [clk]
=1 Avalon Memory Mapped Slave [elk] 0x0000_0000 00000 _000f
external_connection  [Conduit
El jtag_uart_0 JTAG UART
clk Clock Input clk_0
reset Rezet Thput [elk]
avalon_jtag_slave Avalon Memory Mapped Slave [elk] 0x0000_0000 0:0000_0007
irq Interrupt Sender [clk] j'

@ Nios Il @ Reset\ector & Exception Vector DEREZETTLVET , Qsys £ T Nios Il Processor % 7L
vyl BE Niosll OFREBEEEREET, TIT. TIF DY - AZa—hoA o FIvT AR E
ELET . UTOLIIERELET,

JIE Parameters oo

nioz?_syetem > niog?_geve_l

MNios Il Processor

altera_nios2_gsys

[~ Reset Vector

Feset vector memory: archip_memary? s 1 |
Reszet vector offset: 000000000
Reszet vector: 000020000

[ Exception Vector
Exception vector memory: .Dnchip_memuryg_ﬂs‘l -
Exception wectar offzet: .|];<|][|[||:|[||]2|] .
Exception wvectar: M00020020

[ MMU and MPU
[7] Inelude MU

® PIO MOHEAES%E Qsys DHMERIC Export LES , Export {TIZT external_connection 2522951
WEEIT LYY, Enter THEESEET,

CUSTOM_INSTRUCTION_M... [LUSTOM INSTILUCTION IMasTer
v l B pio_0 PIO (Parallel I70)
clk Clock Input clk_0
reset Reset Input [zlk]
2] Avalon Memory Mapped Slave [clk]

external_connection  |Conduit pio_0_external_connection

ver. 14 201448 A 9/22 ALTIMA Corp. / ELSENA, Inc.
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@ R—RFPRLRZEEDHNESICHRELES , System A=21—0@ Assign Base Address ZE1TLEY
TROESIZHE (B, Quartus 1| D/A—SaBBREIBFIZEY. ThaiganbhyEd)dh,
Message BIEMDIS—AGEHZ DI ERTEET,

+‘ Address Map & ‘ Interconnect Requirements &8 | Device Family &2 |
a8 Connections Description
— (= clk_in ook Input clk exported
e (= clk_in_reset Rezet Input reset
= ————— 1 ¢ clk Clock Output cls_0
" — T clk reset Rezet Dutput
=2 E onchip_memory2_ 0 On-Chip Memory (RAM ar ROM)
7 chk Glack Tiput clk_0
=z s1 fwalon Memory Mapped Slave [ck1] 0x0002_0000 005 _FFFF
L reset] Reset Input k1]
? ¥ = nios2 gsys_0 Nios I Processor
clk Glock Iput clk_0
reset n Reset Input [clk]
data_master fvalon Memary Mapped Master [clk]
—T inztruction_master fwvalon Memory Mapped Master [clk]
d_irg Interrupt Receiver [clk] IR0 0§ IRD 31—
— jtag_debug_module re.. |Reset Output [clk]
jtag_debue_module Arvalon Memory Mapped Slave [clk] 0x0004_0300 0004 _0FfF
custom_instruction_m... |Custom Instruction Master
= E pio_t PIO (Parallel L0
clk Clock hput clk_0
reset Reset Input [clk]
=1 Avalon Memory Mapped Slave [clk] 0x0004_1000 =0004_100f
A= external connection  |Conduit pio_0_external_connection
2 2 jtag vart 0 JTAG UART
clk Clock put clk_0
reset Reset Input [chk]
avalon_jtag_slave fwalon Memory Mapped Slave [clk] 0x0004_1010 <0004_1017
— irq Interrupt Sender [ck] \ ) —l

® PATL% Generate LET , Generate A=a1—Mh5 Generate HDL Z#IRLE T, TROEEA R
INBDT, Generate R2%E91) L ET , Generate HHE T L7=5. Generated Completed [EIE D
Close Z9')voLTLIZELY,

. Generation @
[* Synthesis |

Swnthesiz files are used to compile the system in a Quartus 0 project

Greate HDL desien files for smthesis: [vieril. - |
[] Greate timing and resource estimates for third-party EDA synthesis tools

Create block symbol file (bsf)

~ Simulation

The simulation model containe generated HOL files for the simulator, and may include simulation—only features.

Greate simulation model: Mome
Allow mixed-language simulation

Enable thiz if your simulator supports mixed-laneuaes simulation.

[~ Output Directory |
Path: G:/Lab/nios?_basic_prjfnios2_syetem E]

Generate Cancel

ver. 14 201448 A 10/22 ALTIMA Corp. / ELSENA, Inc.
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2-4. Quartus Il [ZTav/sIL

® SEIEMNYTDOT77A/ILELTEERR (bdf) I7AIVERRALELZD, BRMTDI7SILIEHDL T
BER A, Quartus Il @ File A=a21—® New #%4'Jv5L. New 9142 Kro &Y Block
Diagram/Schematic File Z:#RL OK =/ vyILFY,

i New =

New Quartus II Project -
4 Design Files
AHDL File
I Block Diagram,-’Schematic File I
EDIF File
Qsys System File
State Machine File
SystemVerilog HOL File
Tel Script File
Verilog HOL File
VHDL File
4 Memory Files
Hexadecimal (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

I Inivrarcitis Dranram VWAIE

m

[ ok J[ caneal |[ heb

@ FRENTz Blocklbdf 774 ETETILY)YILET, Symbol VAR IMRREINET DT, 77
A IVERRIZED) LT, Qsys DERKLI=TAI/LA (nios2_system) KD nios2_system.bsf 774
JLESERL., Open &9 wHLET, T5H&. Symbol IAURIIZEZED BSF I7/ILNRRESNDD
T.OK R2U&5) v L CRIERR EICRBSEET,

74 Symbol =l

Ubraries

» €1 ci/altera/14.0/quartus/libraries,

2] Open File (-]
' . Look in: l C\LablniosZ_basic_pri\niosZ_system ‘I @ Q a i @
R E——
o @ & ¥y Com Mame = Sze  Type  Date Modified
synthesis Fi.. 2014/07/31 9:45:04
[ Repeat-insert mode 3 elsfae Y e /07/
] sert symbol es bock @ nios2_system.bsf 3 KB bsf File 2014/07/31 11:06:49
Ok
%] Symbol =
Ubraries:
» € ci/altera/14.0/quartus libraries,
nios2_system File name: Fios2 szstam.hsf I l el
o Files of type: [Symbol Files (*.bsF *.sym) +| [ cancel |
N lk_clk
rese]
reset_reset n
pio_0_external_tannection
P oo 0 el connectinn nony )
Neme st <2 ey
ris?_system (== M :
[ Repeat-nsert mode
7] Insert symbol a5 black - = , .
|

ver. 14 201448 A 11/22 ALTIMA Corp. / ELSENA, Inc.
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@  ERBEERUESIZ, BlockLbdf 774)L ETHTILIYwILET, Symbol AR ERENET D
T.Z® Name T input EAAL OK VUV ILET, ATEL DS URILAHEBINSD T,
Qsys DI URIVICERLET . clk. reset_n I2ZNZEN. ANWEC DD URILEEKELET ALLIIC.
Name ##IZ output EANTBIET BAEL DL URILHBAESNE T, SHIZELKSIZ, Name 43
2 not EARTBIETAVN—EDLURILHRESNDDT, led O/—RIZHEHLZ DM
HEVDVURIVEEGLET . TNENDIURILIFE TILD VT BETRBNEENTEET,
BYURILDLBRTERDEEDHRIZ. clk, reset_n. led pio[7..0] &L TSN,

nios2_system

clij
clk_clk el

reset
reset_reset_n

resaet_n
: pio_0_external_connection
e

inst niosZ_system

@ File A=21— — SaveAs KYrYTD bdf J7MILDEFEELET , CSTlE, T7MILEE
nios2_basic_lab.bdf &LZELT=,

® Qsys BERILTz QIP I7/ILETODTIMIFRELET , Assignment A=21—0 Settings Z3E1TL.
Files hT3UMSI774IL:EIRRSZ T nios2_system synthesis/nios2_system.qip Z:#RL. Add RE>
THEESETET, HESNE OK R TEHEERTLET,

" Settings - nios2_basic_lab =R AR

Select the design files vou want tainclude in the project. Click Add all ta add all design files in the project
Libraries directory to the project,

4 TP Settings _ )
File name:
IP Catalog Search Locations - E] Add
4 Operating Settings and Conditions | | FileMame Type Add &l

Voltage nios2_system/synthesis/nios2_system.gip l IP Variation File (.gip) Fve—
Temperature nios2_basic_|ab.bdf Block Diagram/Schematii

4 Compilation Process Settings Up
Incremental Compilation -
Physical Synthesis Optimizatio

4 EDA Tool Settings Eopetties

® ~ITDTHAU%E Quartus Il DFTuIIzMTET,
Quartus Il @ Processing *=—a1— — Start Analysis & Elaboration #2')voLEY,

Task
a4 = Compile Design
4 P Analysis & Synthesis
] Edit Settings
T Ve mepoTL
' = Analysis & Elaboration [

s Fal LICor Im‘_‘[l:]I:‘
» 1 Metlist Viewers
> e Design Assistant (Post-Map...

> ¢ 1/O Assignment Analysis

[ R EEEEEEEEEEEEEEEEEEEE—————
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]

@ ETHAUEITIVET , Quartus Il D Assignments *=a1—0@ PinPlanner %4')y2L%Ed . Pin
Planner BFRRINDD T, RDFTIZHIET DELIIEL T H A2 EFTo>TIZEL, Terasic 1D
Cyclone V GX RA—A—FHEFYNUNDR—REFERT 156 (E. SERADR—FEHREHEREZ. E
VEEBEDEEEZ LTS,

clk R20
led_pio[7] H9
led_pio[6] H8
led_pio[5] B6
led_pio[4] A5
led_pio[3] E9
led_pio[2] D8
led_pio[1] K6
led_pio[0] L7

reset n AB24

Location #~AHD—VILEEH>TWE EV - 7H AU E T ENWESEA N, BLLETNE D AZa—
KUFBIRLTEELY,

| Mamed: * - Edit: _/|

&

il Mode Mame Direction Location I/0 Bank
ig_ clk Input PIN_R20 5B |
2 led_pio[7] Dutput PIN_HDZ BA I
24 led_pio[6] Dutput FPIN_HB 8A I
2 |ed pio[5] Output PIN_BB& BA I
2 led_pio[4] DOutput PIN_AS 8A I
2 led_pio[3] Dutput PIN_ES BA I
24 led_pio[2] Dutput FIN_DB 8A I
2 |ed pio[1] Output PIN_KB BA I
2 led_pio[0] Output PIN_L7 8A I
ig_ reset_n Input PIN_ABZ24 SA |
< =new node= =

© Quartus Il [ZThYTDTHAUEAISAILLET,
Processing *—a1— — Start Compilation 42 voL%ET,
N— FOI7DERIFULTT,

XAEIL, SDC F7AIVELERL. BMIVTHRIEITIDENHYET A AEHTIFEBLTLET,

[ R EEEEEEEEEEEEEEEEEEEE—————
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2-5. VRT L% FPGA ~&ryra—K

D USB-Blaster Z#&#EL . R—RICEREHFALI=%. Quartus Il @ Programmer &Y SOF 77/ L%
FPGA [Z&>O—KRLZEY, Tools *=a1—d&Y Programmer %%5')voLE3, SOF T74ILEEIRL .
Program/Configure MDFTvo& ANT Start 0 )vILET,

i Programmer - C:/Lab/nios2_basic_prj/nios2_basic_lab - nios2_basic_lab - [Chain2.cdfl* =n <=
File Edit View Processing Tools Window Help 5 search altera.com )

Mode: |JTAG hd Progress: 100% (Successful) -

s

[ Enable real-time ISP to allow backaround programming (For Max II and MAX ¥ devices)

File Device Checksum  Usercode  Program,/ \Verify Blank- Examine Security Erase ISP
Configure Check Bit CLAMP

W 5top output_files/nios2_b-- SCGXFCSC6F27  03790D51  03790D51

ol Shart

4l auto Detect
3 Delete

[ Add File. ..

[ Change File...

D Save File

»

E’ Add Device. ..
T up
TOI

in 7]
ﬂ,‘\'ﬂ Do b | 4
I
In| n
[MLLLELLLLL BN
SCGRFCSCaF2? -

m

—
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3-1. Niosll SBT TYZrxz7-7OCTHMDIER

YI2bx7

Nios Il B ZF1—k)T7IL ELISENA

@® Windows DRA—hA=2—&Y Nios Il SBT ZFAEFET , Workspace Launcher EIEAEENFSHD T,
FEEDOIAINEERELET , CSTIE. T8 software EWVNIRRIDTHIVAEERL. T2E2T—IR
R—RELTHEELTWET , OK &' vIL . Nios Il SBT ZEEBILET

= Workspace Launcher

Select a workspace

Eclipse stores your projects in & folder called a workspace.
Choose a workspace folder to use for this session.

Workspace: [C:‘¥Lab¥m052_baswc_prj¥5oftware l

[] Use this as the default and do not ask again

Browse...

oK [ Cancel

ver. 14
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Nios Il B ZF1—k)T7IL ELISENA

Nios Il SBT TYZhx 77O OMNEERILET .

Nios Il SBT @ File A=a2— — New — Nios Il Application and BSP from Template %%')voLZ%E9,
Nios Il Application and BSP from Template EIEAEEILET

SOPC Information File name 12, SOPCINFO 74 JLZEERLET . I, Qsys B ZERESh =
T7AILT, Qsys NN AT LIERE YV IM DI TITET OIZSBINET7MILELGYET,

Project name [ZEEDNTOVIHMEEASLET , ZZTIL, soft_test EAALET,
(2 Project Template 8@ Templates T. Blank Project Z334RL . Finish #2)vyo LEY,

= Mios II Application and BSP from Template = -G [E]

Nios II Software Examples

Create a new application and board support package based on a software example template

Target hardware information

SOPC Information File name: | C:¥Lab¥nios2_basic_pri¥nics2_system.sopcinfo B

CPU name: nios2 Sys, 0 =

Application project

Project name: | soft test

Use default lecation

Project location: |C:¥Lab¥nios2_basic_pri¥software¥soft_test

Project template
Template description
Blank Project Blank Project creates an empty project to which you — »
Boary Dragnostes can add your code.
Count Binary E L
Float2 Functionality For details, click Finish to create the project and refer
Float2 GCC | to the readme.txt file in the project directory. —
Fleat2 Performance
Hello Freestanding The BSF for this template is based on the Altera HAL
Helle MicroC/0S-11 .| operating system. To use a BSP based on a different
.‘.Hlu%l : operating system, click Next and select the BSP from
(‘:?j < Back Next = l l Finish ] ’ Cancel

[ R EEEEEEEEEEEEEEEEEEEE—————
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]

® Niosll MY+ 7%ECIRLET , Nios I SBT @ File A=21— — New — Other... — C/C++ —
Source File Z3E4RL . Next £%4') w2 LE 3, New Source File 74> Fr2®. Source Folder ##IZ.
Browse /RA> KUYV I 7 -TOADIHODT T r—32-TADTI(Cbsp HBDLVTULVEWNAD
TAILE) EFEIRLET , Source File #RICIE FEDY I I T DI7MIVEENERF ¢ ZDITTAA
L. Finish #2')v9LFEd, ZZTIL, soft_testc EAHALET,

= New Source File o 2] 3]
Source File
Create a new source file. c
Source folder: l Browse... ]
Source file: I soft_test.c l
Template: ’Default C++ source template v] l Configure... ]
l:':?j < Back MNex [ [ Finish ]] l Cancel

@ NioslI SBT [CEFHRTI7AILAAESINI=D T, F65IZY IOz 7 Da—REEERLET , LTDEE
MEIToOTLEELY,

#include <stdioc.h:
#include <unistd.h:
#include “system.h”
#include “altera avalen pioc regs.h"

int main()

¢ printf( "Hello from Nigs II! Start!“n");
while(1)
1
TOWR_ALTERA AVALON PIO DATA(PIO @ BASE, @x55);
usleep(Sa0008) ;
TOWR_ALTERA AVALON PIO DATA(PIO @ BASE, @xAA):
usleep(588008) ;
b
return @;
h

[ R EEEEEEEEEEEEEEEEEEEE—————
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Nios Il B ZF1—k)T7IL ELISENA

VAT LDIRFEEHERLET , soft_test bsp T+ ILFEHRD) Y-, Nios I — BSPEditor... #3179

A& Nios 11 BSP Editor H\#2EILE T, Linker Script 27Z&$8EL. TOT 5L AEYIZ,
onchip_memory2_ 0 AEEESNTLNSIEMNFEFRTEE T, Generate 9') oL T Exit THLET,

~ Mios II BSP Editor - settings.bsp
File Edit Tools Help

L= o s

bable File Generation | Target BSF Directory

| Main I Software Packages I Dnvi

Linker Section Mappings

Linker Section Name Linker Region Name Memory Device Name [ Add... ]
.bss anchip_memary?_0 anchip_memary2_l) Remove...
Lentry reset onchip_memors2_[ [ Restore Defaults... ]
. excepl jonz onchip_memory?_0 onchip_memors2_[
.heap onchip_memory?_0 onchip_memory2_00
.rodata onchip_memory?_0 onchip_memory2_0
.rudata onchip_memory?_0 onchip_memory2_00
.stack onchip_memory?_0 onchip_memory2_0
Ltext onchip memory? 0 onchip memory? 0
L
Linker Memory Regions
Linker Region Name Address Range Memory Device Name Size (bytes) Offset (bytes) ( Add... ]
anchip_memory2_0 0x00020020 - 0x0003FFFF onchip_memory?_ 131040 32 Remove...
reset 000020000 - 0x0002001F onchip memory? 0 32 1] [ Restore Defaults... ]
[ Add Memory Device, . ]
Remove Memory Device...
[ Memory Usage... ]
[ Memory Map... ]
Grayed out entries are automatically created at generate time. They are not editable or persisted in the BSP settings file.
Information | Problems | Processing
@ Setting "hal.linker.interrupt_stack_memory_region_name~ set to "onchip_memory2_07, -
(@ setting *hal.linker.exception_stack_memory_region_name" set to “onchip_memory2_0".
(@ Loading drivers from ensemble report.
(@ Mapped module: "nios2_gsys_0" to use the default driver version.
@ Mapped module: "pio_0" to use the default driver version.
(@ Mapped module: “jtag_uart_0" to use the default driver versian,
@ Finished loading drivers from ensemble report. =
(@ Loading BSP settings from settings file. |i‘
(@ Finished loading SOPC Builder system info file *..\..\nios2_system.sopdnfo [relative to settings fie]” -
Generate ] [ Exit ]

© YIrITFEEILRLET , Nios Il SBT ERDTTVr—a>-7aPz oM TAILE (bsp

S

ALy

TWVEWA)ENA1ZA4RL. BDY)v2 — Build Project 9 vILET,

[ Project Explorer 3 = B[ [g soft_test.c &2
& =
= =D| = * soft_test.c
4 [[=£ soft ===t =
@l New 3
S Go Into
B Open in New Window
I
, [iZ Copy Cerl+C
sk trl+W
&S soft) Paste Cerl+y
# Delete Delete |regs.h”
Remove from Context Ctrl+Alt+Shift+Down
Source 3
Maove s II! star
Rename... F2
g2y Import... PI0_DATA(P
4 Export...
=[5 PT0_DATA(P
Build Project
Clean Project
& Refresh F5
Close Project

ver.14 201448 A 18/22
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3-2. ETA—FEZ—TINTET. T/\vT

@ EIRLIYINI 7 EZ—TIRD Y RAT LTEITLET, Nios Il SBT EHDOT7T)r—3r-7ay
TIRDTAILE (_bsp BDLVTLVEWA) ENALFARL. BEY1JYY — RunAs — Nios Il Hardware %

29 ILET,
Build Configurations »
Make Targets r b = Prope r‘ties} 3 o
Index J
Show in Remote Systems view program size (code + initialized data)
free for stack + heap.
Convert To...
Run As v | 4 1 Lauterbach ISS Bst
= Debug As v | [&] 2 Local C/C++ Application —
Profile As v [P 2 Nios II Hardware
o Team * | ™ 4 Nios II Hardware v2 (beta) |
Compare With b | 5 Nios II ModelSim
Restore from Local History... Run Configurations...
Nios II b I

@ Nios Il Console 2RI, printf DHEADFS IR TEET , £z, 2—7VbED LED @
RANTOT S LORY DEMEITIE>TNSIEEFERLET
| = - || =R ]
[[2ll Problems lfv_‘f, Tasks rE Console (Ifl Properties (m Nies II Console 52 m (&) . B~ -0 |
soft_test Nios ll Hardware configuration - cable: USB-Blaster on localhost [USB-0] device ID: 1 instance ID: 0 name: jtaguart_0

Hello from Mios IT! Start!

@ TINVHEEELET , Nios Il SBT ERDTTVr—1a>-TASIDTAHILE (bsp HDNTULVE
WA)E N1/, BD')yY — DebugAs — Nios Il Hardware #91)vILET,

Build Configurations -
Make Targets -
Index L

Show in Remote Systems view

Convert To...

Run As »

Debug As v [ €] 1 Local C/C++ Application =
Profile As » | 2 Nios IT Hardware

Team » i_m 3 Nios IT Hardware v2 (beta) B
CITIER A ' Debug Configurations...

Restore from Local History...

— e
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TINVT DA RDERKE=OIZUTDIARIT, Yes &0 vILES,

= Confirm Perspective Switch ==

This kind of launch is configured to open the Nios II Debug perspective when it suspends.

This perspective is designed to support efficient development of a Nios II project. It turns off automatic build and adds the Mios II Console
view which is particularly useful.

Do you want to open this perspective now?

[C] Remember my decision

Yes ] ’ No

Nios Il SBT DAV RIMTINVT D4R IIZHIVEDY ., T\ D\TR 5 K5I YELF-, 22T,
YILIxT - TL—IORAVNORTYTRITENTICENTEE T, TL—URAVMNE, TRT T -
Y—RAOA—RFDBRRENTWD VAR DD EGHES TILI) I T B EIZKYERELET, TL—IRA
UMEBRELEERICIE 7 AV AR RSNET (TEEFHLZ ZSHBIZIN) MRS 581,
ZDITL—ORADTAAVEZTT VD) vHILET,

= Nios II Debug - soft_test/soft_test.c - Eclipse o ===
File Edit Source Refactor Mavigate Search Run Project NigsII Window Help

s gl& $-0-a- &5 - Hrgl-oe-a- 5 [3 Nios 1rDeb... |11
35 Debug 22 3 =0
P soft_test Nios II Hardware configuration [Nies II Hardware] +#H [ | g | | =~
Altera CDI GDB Debugger (14/07/31 16:20) (Suspended) Name value
o® Thread [1] (Suspended: Breakpoint hit.)
= 1 main() soft_test.c:17 0x00020214
g <terminated, exit value: O=nios2-download (14/07/31 16:20)
g hios2-download (14/07/31 16:20)
g hios2-elf-gdb (14/07/31 16:20) "

2D | i% 3% ¥ T O [e= Variables 32 . g Breakpoints| ifil Registers| [J Memory

q }

soft_test.c &3 = 0| g= outline 52 =8
o
#include "altera_avalon_pio_regs.h” - = laz "W &s o % 7
al  stdio.h
= unistd.h
3 = 2 0 T
| printf({ “Hello from Nios II! Start!\n"); 2 systemh
while(1) = u  altera_avalon_pio_regs.h

{ @ main() : int
TOWR_ALTERA_AVALON_PIO_DATA(PIO_B_BASE, @x55);
usleep(5e0000) ;

IOWR_ALTERA AVALON_PIO_DATA(PIO_8_BASE, @xAA);
usleep(5e0000) ;

int main()

m

i

return 8;
4 b

[ Console | &) Tasks ¥ Nios II Console &2 _"u =0

soft_test Nios Il Hardware cenfiguration - cable: USB-Blaster on localhost [USB-0] device ID: 1 instance ID: 0 name: jtaguart_0

i Writable Smart Insert
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T
® TINVHDT7AILDIERITLTIZAYET,

<o P > R
\_ BIL—FU~FED
i § 4T (Step Over)
1?‘%$ﬁ(8tep Into)
pln
N
TR S LEET by
T B Hik
\ E£1T7
1) R H—h
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A
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REBLUVCHRALOZEER

B KU BREAFSNELLBERICEONELTIE, FTROBA LOFBE—H U ETORATREEL,
1L AEHBIERRTY, FARERT AL ORFRRT 5 LERLET,

2 FEHEPEUEESHLLBYET,

3. AEHOERICFEBLEHMLTVETHN. F-CFALRPLRY, BRBLAEESROEORNHYELIL, KENEAFSNELLTRRBEETI RO EHNIEENTT,

HAR|TILT43  R—LR—=: httpsiwww.altima.co.jp BAiEE®R Y~ EDISON: https://www.altima.jp/members/index.cfm
#HALHTILETF R—LAR—: http//www.elsena.co.jp BE®RY A+ ETS https://www.elsena.co.jp/elspear/members/index.cfm

4. AEMTRYE-TLBERE. Kiffi. TOVSLICEHALCGERLBEROZEICOV TR, EEZAVNRETDOTHLALHIT T RIS,
5. AEHFHSKEFATIEOMBMLERTT REEZTHEAITEIRIT, FA—DFETOEEROEHLHHETIFALEIL,
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