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1. [FL&HI

ZOEHEE. Nios® Il DYIRHT7-TOHSL%E FPGA TNARADA L F VT - AEYMST—F BN
REAEITDOVTHBALES, ATHEEL T, Quartus® Il (ABITIL. ver 140 ) ICTNHN—RH17 - THAUM
SERLTLVT. Nios Il Software Build Tool for Eclipse (LA, Nios Il SBT) h5 JTAG BHATT7ZT)7r—i3
IO TN EEICEBMET ST ENBELLRYET,

1-1. T—FRAVFYT AR DERTE
YOI 7 - TOYSLERET R4 FVT - AE)EATLIZEMLET A, ROMRAM DELLMEER
FTEIULENHYET , UTORHEESEIC, ARIZEK > TERLTESLY,
- RAM DiHE: RAM fBEiELTHERRIRED =8, FlliZ RAM ZHETARENHYEE A,
1=12L VIR 9T 7 DEYIZESTIXY IR 7 - TS S LARFERIZELTLERL
B TELHEBENLAHYET,
- ROM DHE: RAM fBEMNBIENETT,
(CHEHTIE. RAM FBIEEL T F VT - AEYEFERLIBIEBNLET )
1 1 B D"‘ID

DEZ 115 0SYS » onchip_ram

On—Chip Memory (RAM or ROM)
altera_avalon_onchip_memaory2

|~ Memory type |
Typre: RAM (kitabla) ¥

[ Dual—port access

[T Singe clock aperation

Read During YWrite Mode: IDONT_OARE vl

Black type: IAUTD 7 I o
[~ Size

Cata width: 2w

Total memory size: 131072 lytes

= Winirnize: mernary lock usage ey impact e

1 |- Read latency |L|

— R —
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1-2. Nios Il 7Oty YDUtyk-RHOZEGARIZDHRTE

Qsys LIZ#®D Nios Il DUEY-ROADEZRFEEAF VT - ARYIZKRETIHELHYET (TRSH),
ZDERFET, FPGA #EEIZ Nios Il B tyb-ROATIRESNI=FRLANSY Iz 7-TO5 5 L%EO—F

LI7—rhFsaLES .

T—rBAFAFVT - AEYH ROM DIFEE. st -Ro450

EOHITIE, Ao FvT - AE)ZEMLET

REZEZ RAM FREISRET DRENHYES . F

DEZ 115 Q1SS » cou

Nios [l Processor
altera_nios?_gsys

Caore Nios II | Caches ard N‘nemrylr‘rterfaces' Achvanced Features| MU and MPL Settings| JTAG Debug r\.'bdulel

|- Select a Nios 11 Core

Selector Guide

Instruction Cache
Branch Prediction
Hardware Multiply
Hardware Divide

Mios 1T Caore:  Mios e
& Nios [I/s
¢ Nios II/T
Mios [I/e Mios [I/5 Mios I1/f
H RISC RISC RISC
NIOS “ 32—hit 22—kt 22—kt

Irstruction Cache
Branch Prediction
Harcheara Rt iphy
Hardhware Divide
Barrel Shifter
Data Cache
Dynamic Branch
Prediction

Werrory Lsage (2.0 Stratix [Y)

Two WBKs (or eguiv.)

Two WBks + cache

Three WBks + cache

[~ Hardware Arithmetic Operation

Hardware multiplication tyoe:

[~ Hardware divide

|Embecided Mutipliers ¥ |

|- Reset Vector

Resat wector mermony
Reset vector offset:

Reset vector:

Ionchip_mm.s‘l hd i I

Pooooooo

Ch05240000

|- Exception Vector

Exception vector memony:
Ewoeption wvector offset:

Exoaption wvector:

IDnc;hip_ram.s‘l hd | I

Booooooo

Cr 05200000

[~ MMU and MPU

= Include: Tl

Onby include the WL Using an operating syvstem that explicithy supports an bkl

Fast TLB Miss Exception vector memony Ir‘Dr‘e

Fast TLB Miss Exception wvector offset: Im
Fast TLE Miss Exception vector:

pommon

[
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2. Nios Il SBT ZFRALIzEEDAF VT - AEYHSDT—FEIE

2-1. BSP Editor MEE (ROM BREDFFvT - AEBYDST—FT3158)

Editor — settings.bsp
Fle Edit Tooks Help

Nios Il SBT 2T BSP Vb7 - TR (ABITIE, soft_test bsp) BV VILT, TILF I A=

1—h\5 BSPEditor Z#28ILET ., #ZT. Main 47 TFRID &SI hallinker OFXEELET .

(=]

Main | Software Packages | Drivers | Linker Scriptl Enable File Generation | Target BSP D\rectoryl

SOPC Information file: .4, \DEZ_115_Q5¥5 sopcinfo
CPU name:  cpu
Operating system:  Altera HAL

E-Settings

hal.linker

Version: | deFaulk vl

BSP target directory:  CiiworkshopitestiDEZ_t15_golden_sopesoftwarelsoft_test_bsp

¥ allow_code_at_reset
[~ enable_alt_load
[~ enable_ali_load_copy_rodata

[~ enable_alt_load_copy_rwdata

[~ enable_alt_load_co exceptions

rhal.

huild_pre_process:
ar_pre_process:
bsp_cflags_defined_symhbals:
ar_post_process:

as

Inune
Inone
Inlusz—e\f—gcc

Infarmation |Proh\ems| Frocessing |

() Mapped module: "cpu” to use the default driver version,
(@ Mapped module: "timer" to uss the deFault driver wersion,
(@ Mapped module:

ledr" to use the default driver version,

@ Mapped module: "ledg” ko use the default driver version,

@ Mapped module: “sysid" to use the default driver wersion,

@ Mapped module: “jtag_uart" to use the defaulk driver wersion.
@ Finished loading drivers From ensemble repart.

@ Loading BSP settings from settings file.

@ Finished loading SOPC Builder system info file ..\, \DEZ_115_0Q35Y3 sopcinfa [relative ko settings file]"

=

Generate Exit

Nios II BSP E — settings.bsp

File Edit Tools Help

~lolx|

Main | Software Packages | Drivers Linkar Script | Enable File Generation | Target BSP Directary |

Add...

HEMOVE. .

Restore Defaults...

i Linker Section Mapping:
Linker Section Mame  # Linker Region Mame Memory Device Name

—— w— m—

Jbaz onchip_ram onchip_ram &
Lent ry reset onchip_rom

. except jons onchip_ramn onch ip_ramn

heap onchip_ram onchip_ram

. rodata onchip_ram onchip_ram

. rudata onchip_ram onchip_ram —
Lstack onchip_ram onichip_ram v

~Linker Memory Region:

Linker Region hame Address Range  © Memory Device Name | Size (bytes) | offset tbytes) | Add....
anchip_rom 0x08240020 - Dx0825FFFF [onchip_rom 131040 32 Rermoye, .
reset 0x08240000 - Dx0824001F |onchip_rom 32 0 e —
anchip_ram 0x08200000 - 0082 1FFFF [onchip_ram 131072 0

sram 0x08000000 - 0x081FFFFF [sram 2087152 0

sdram 000000000 - 0:07FFFFFF |sdram 134217728 0 Add Memary Device. ..

Remove Memory DEy]

Memory Usage. ..

Grayed out entries are automatically created at generate time. They are not editable ar persisted in the BSP settings file

Information |Prub\sms| Processing |

Mapped module: "cpu” to use the default driver version.,
@ Mapped maodule: "timer” to use the default driver version,
@ Mapped maodule: "ledr” ta use the defaulk driver version.

Generate Exit

Linker Script 27T, .entry fEE{LISME2T RAM FBEIDA > FvT - AEYIZERET 5,
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2-2. HEX 27MIVDERFE

Nios Il SBT [CTEILREDT7Z T )r—30 Y07 -TaSc I FKBITIL, soft_test) FH2)vILT,
TILE Y- A= a—Mi5 Make Targets = Build Z#IRLET,

[+ Project Explorer 53 =08 led_output.c 52
& = #include <stdic.h>
= .=(>‘ = #include <io.h>
4 |5 soft_t
> New 2
b Bi
Go Into
> [ In
> [z ob; Open in New Window
I, start!!l™);
> 1@ led 2 Copy Ctrl+C
» 38 s0 Paste Ctrl+V
=| cre
= wa ¥ Delete Delete Bx55);
red Remove from Context Ctrl+Alt+Shift+Down
[ sof Source "B Properties | #] Nios II Console 52
|5 sof S USB-Blaster on localhost [USB-0] device ID: 1 instance:
> S soft_t Rename... F2
iy Import...
Ly Export...
Build Project
Clean Project
£ Refresh F5
Close Project
Close Unrelated Projects
Build Configurations 3
Make Targets 3 Craate
Index l Build... Shift+F9
: ] I L =i = .-
Show in Remote Systems view
Convert To...
Run As 3

TR®DKSIZ, Make Targets EEAFEEILT=5. mem_init_generate Z/\1 54 LT, [Build] RE2>%E51)voL
F7,

F
= Make Targets

Malke Targets for: soft_test

Target Location

Remave

_init_generate:

Build D l Cancel

[ R EEEEEEEEEEEEEEEEEEEE—————
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COBEIZEST, mem_init ZAIENTT)r—30 - TASIHRDRICERSINET,

s
= Nios II - soft_test/led_output.c - Eclipse

:.IEIQ

File Edit Source Refactor

Mavigate Search Run Project MNiesII Window Help

. % E-s-E-G- $-0-Q- ®BF- s oONET@oc”

0 - 5 - < o

[ Project Explorer i3 = 5[[@ led_output.c 2 = EW 3= Outline 52 = o
lems | ¢%] Tasks | El Console 2 & Proper‘ties] =0

4 |15 soft_test|
I 4% Binaries

Console [soft_test]

O 5B BRG] = B~y

-

d of configuration Nios II for project soft_test ****

I i Includes
[ (= mem_init

| s— k

> = obj
b led_output.c
& Makefile

readme.txt
|2 soft_test.map

I 1= soft_test_bsp

> %% soft_test.elf - [alteranios2/le]
|2 create-this-app

[Z] nios2_system_epcq_boot_rom.

=] soft_test.objdump

make mem_init_generate

Info: Building ../soft_test_bsp/

make --no-print-directory -C ../soft_test_bsp/

[85P build complete] Ul

Post-processing te create mem_init/hdl_sim/nios2_system_epcq_boot_rom.hex...

bash -c "elfZhex soft_test.elf 8x@8141800 BxB81417ff --width=32 \
--little-endian-mem --create-lanes=@ --no-zero-fill

mem_init/hdl_sim/nios2_system_epcq_boot_rom.hex' fl

Post-processing te create mem_init/nios2_system_onchip_memory.hex...

bash -c "elfZhex soft_test.elf 8x@0120000 8x@013ffff --width=32 \ W
--little-endian-mem --create-lanes=8@ |

mem_init/nios2_system_onchip_memory.hex"'

Post-processing te create mem_init/hdl_sim/nios2_system_epcq_boot_rom.dat...
bash -c "elf2dat --infile=soft_test.elf i
--outfile=mem_init/hdl_sim/nios2_system_epcq_boot_rom.dat \
141688 --end 1417FF --width=32 \
--little-endian-mem --create-lanes=@ ' fl
Post-processing te create mem_init/hdl_sim/nios2_system_cnchip_memory.dat...
bash -c "elf2dat --infile=soft_test.elf
--outfile=mem_init/hdl_sim/nios2_system_onchip_memory.dat %\ i
126888 --end 13FFFF --width=32 \
--little-endian-mem --create-lanes=@ '

I
--b

I
--b

Post-processing to create
nios2-elf-nm -n soft_test.
Post-processing to create
nios2-elf-nm -n soft_test.
Post-processing to create

mem_init/hdl_sim/niecs2_system epcq_boot_rom.sym...
elf » mem_init/hdl_sim/nics2_system_epcq_boot_rom.sym
mem_init/hdl_sim/nios2_system_onchip_memory.sym...
elf » mem_init/hdl_sim/nios2_system_onchip_memory.sym i
nios2_system_epcq_boot_rom.flash...

bash -c "elf2flash --input=soft_test.elf
--outfile=nics2 system epcq_boot_rom.flash --sim optimize=8 --little-endian-mem i

--epcs fl

##** Build Finished ****

=% soft_test

TRIOKSIZ, Windows THVRTA—5—mMbRTEH mem_init T7+ILE BERIN TS ENERTESE
ED

/(;-\ g} | .. = Lab » nios2_basic_prj_14_0 » software » soft_test » -
== - = E< SA7SuiciEm - =ik

=21

HE - FLWITAILASF—

-

3w BRICAD E=li =
B Fox0O0—R

L Sl b

Z7 A I T
Z7A I T

I| L. mem_init

2014,/07/01 11:
2014/07/01 11:

obj

= BrEERURESAT

= SIS

E Ffaxzr

= ESFv
B e

& =a—Tws

L_| .cproject

L | .project

|| create-this-app
led_output.c
| Makefile

B readme.txt

|| soft_test.elf

__| soft_test.map

=] soft_test.objdump

| nies2_system_epcg_boot_rom.flash

2014/07/01 10:
2014/07/01 10:
2014/07/01 10:
2014/07/01 10:
2014/07/01 10:
2014/07/01 11:
2014/07/01 10:
2014/07/01 11:
2014/07/01 11:
2014/07/01 11:

CPROIJECT 7.
PROJECT 77 -1l

W

H

MAP F 71l
OBIDUMP 7 ...

& O —45—

[ — —

mem_init

E=FHEF: 2014/07/01 11:05

F7AI TA IS —

[ R EEEEEEEEEEEEEEEEEEEE—————
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mem_init 74 J)LAAIZIE, TERID &SI, meminit.gip 774 /L& nios2_system_onchip_memory.hex 774 JL
REDTFAIABIE, TAD IR LICELGYET, ) R T HIENTEET,

= B i |
@Q=| , « nios2_basic_prj_14 0 » software » soft_test )_mem_init 3 v|4?|| mem_initiEsE p|

= > FEEC v E=AG FLLITALS— = 0 @

WA~y - ZE . Ha X

5| BEETRULEER :

. hdl_sim
| I |&| meminit.gip I KB

= S5y I meminit.spd KB

B REaxzh I 5| nia52=5y5tem=onchip=memory.hex I 309 KB

E ESFr7

B e

& Z1—Tws

= nios2_system_onchip_memeory.hex E58E: 2014/07/01 11:06 {ERLEEF: 2014/07/01 10:59

BB HEX TF Al HfZ: 308 KB

nios2_system_onchip_memory.hex 774 ILETF XM TT4ATRHKE, Hex TA— Y TODERRRELZYFET A,
VI LT - O— RN T —RELTRBEENTNS I ENHERTEET

P |

| nios2_system_onchip_memory.hex - AE%E [ S
I7TILE) #REE) SA(Q) FRYN) ~ILT(H)
:020000020000FC -

:20000000008400141001483410BFFE0400BFFD16004004B408406E140800683400000000AC
= 200008000EFFEDO4DFCO001505400215088003 15030004 1509000515094006 1504930071564
:2000700009C00815000B307 ADAOODI 150240041 50A800ET5DACO0CT SDE0000T 5DB400ET5C4
:200018000B800F 15DECO101509401 1 15EBFFFFO40BC01215000931:3A2880004C10000326FA
:200020002000022601200ECO00000306DF4012 15E8EFFF17003DA03AD34011170F4012170D
:200028000FCO00172801 707 AD8400217088003 1 708C00417090005170940061 7098007 17F7
:2000300003C005 170400091 7DA400417DASO0BT 7DACO0CT 7DBO0O0DT /DB400ET7DB300F1/CA
:200038000BCOT01/DECO1304EF80083ADEFFFI040FCODET5DFD005T150F0005040001883448
: 2000400000053 1 3AE0BFFE15EOBFFET 7EOBFFB1SEOSFFDT1500800044E0BFFCTSENFFFET 785
:20004800E0BFFCT 71884 703410001 72600C004F418026004E0BEFD 7 100490F 21885883440
:2000500010C00017010004F421026004E0BFFD1 7100490FA20858834108001041080001735
:2000580010098534133EES3A000 188340005313 AENBFFF 15E0BFFF1 7EOBFFETRENBFFET 734
:20006000103FE31E0000070BEDBFFCT 7108588 3AEOBFFCTOEOBFFDT 110800044EDEFFD1532
:20006800003FDE0BEN3 7883 ADFCODT 17DFO0001 FDECO0Z04FE0028340082001410000033F8
:2000700010BFF80400BFFDT606C00534DECO0014068004F4D63BEE14008004F41082431444
:2000780000C004F418C3041410C003261000001510800104 10FFFD360123858001293F8050
:20008000003FFFOBDEFFFED4DFCO01 15DF00001503398834010004F42133E4040712020003F
:2000380000C0154400800534 10880004 10C0003501000234212848040129000000C02 454B1
:2000300000800534 10880004 10C000:350100023421284804012300000007383 400800534 AE

4 I

—
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M ALTIMA
2-3. Quartus Il TOF|FEEIAV/ (L

Nios Il - A2 Fvy T - A E)DHLDT—+FIE ELSENA

Assignments A—a—7M5 Settings Z&ERLET

L # Quartus II 64-Bit -

File Edit WView Project EAssignments Processing Tools  Window  Help =

DEHa % Y

Device... ng. ]

Compilation |

+"  Settings... Ctrl+5hift+E
|Prujv.=_-ct Mavigator H—= S I I

«&# Assignment Editor Ctrl+5hift+A
c@ Cydone V: SCGXFCSCEF2] % Fin Planner Ctrl+5hift+M

4 Eﬁ nins2_basic_lab *flil
E,% sld_hubsauto_hub ﬁ
[» EE nios2_system:inst

Remove Assignments...
Back-Annotate Assignments...
Import Assignments...

= of Contents

= Flow Sum
Flow Sett

Flow Man-

Flow Ela

Flow Q5

p

[

TRID&KSIZ, Settings BEIEAFREILET . BIEZAID Category ##MS Files ZZERL T, GHID File name
HRIZ. AR@ meminitgip 7740 ILEEELI-E. [Add] RE2ED)vIL TEMEFEITLET,

TRIDLSIZ, File name BRIZEBMEINTWNSIENFHERTE D, [OK] REUEI)VHILET,

" Settings - nios2_basic_lab

%_

Device...

Category:
General s
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 TP Settings project.
IF Catalog Search Locations
4 Qperating Settings and Conditions File name: E] Add
Voltage - - -
Temperature FEWE g TvpE Library  Design Entry,
4 Compilation Process Settings [software/soft_test/mem_init/meminit.qi IP Variation File (.gip) <Mone>
Incremental Compilation iy ! . Synopsys Design Constraint... <Mone >
Physical Synthesis Optimizations [» nios2_systemfsynthesis/nios2_system.qip IP Varigtion File {.qip) <Monex
4 EDA Tool Settings nios2_basic_lab.bdf Block Diagram,/Schematic File <Mone > Up
Design Entry/Synthesis
Simulation
Formal Verification -
Board-Level
4 Analysis & Synthesis Settings
WVHDL Input
Verilog HDL Input
Default Parameters
Fitter Setlings

ver.14 201449 8
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Processing A*=a1—A\ Start Compilation Z5&4RL T, Z)L-aV /A ILEITNET,

« # Quartus II 64-Bit -

File Edit WView Project Assignments EProcesshg Tools  Window Help =

DEHG » @9 o il Stop Processing Ctrl+5hift+C E' s W
|Project Navigator = Start Compilation Cirl+L ps2_basic_lab
'@ Analyze Current File Y-
A Cydone V: SCGXFCSCEF27CT Start 4 -
4 E§ nios2_basic_lab 5t Update Memary Initialization File

abd gd_hub:auto_hub

Compilation Report Ctrl4R nbal Settings
[ EE nios2_system:inst

Dynamic Synthesis Report

PowerPlay Power Analyzer Tool

d il S5M Analyzer Tool

% Hierarchy | @FIIES | & Design U

A% ¢

Receive Compilation Status Motifications
|Tasks T ™

OAVNAILDTETTHEERLI HEX T7MILDORABTEEATZ SOFPOF J7MILINERINESDT
Quartus Il Programmer T SOF J7AILEZEEAA. R L TIERICEMET HOFERL TZSW, ATBSS
LTI, SOF ZEFAAEERT Nios Il AAFHIEHITS LED AREDEEEITOCLNDIEFMERTEELS .
EZEICIHMELNERTENIL, FPGA ADFA L FYTAEN(Z Nios Il DTOT S LMNEFICHIHESNTINSZE
IZiEYET,

[ R EEEEEEEEEEEEEEEEEEEE—————
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2-4. HEX 274 JLEHE®D Quartus Il FAS IO RMA %

Nios Il DEITI7AILTHS ELF T7AILHERSNIFEZ(E. 2-1 EOFIEIZELY HEX T71ILEEFHL
F9H. ZTDUIZ Quartus Il Z7)L-a /(LT BDITHEMTIEHYER A, ZZTIE HEX I7A0)LIHE
[5G 24 F VT ARDNBOHEHT 2HEETBNILET,

F 9. Processing »*=a1—A'> Update Memory Initialization File Z&RLET , COMBTEIFFSNT- HEX 7
FANEBTLTI7AIVICREN HEMNEINEFTVILET . CORRTIE HEX 7/ ILDOABIE
SOF/POF J7 A JLIZIFRERESNGZNZEITFREL TSN,

7 Quartus I 64-Bit - C

File Edit WVew Project Assignments [Proceng Tools Window Help =

UE 4 a

) Stop Processing Ctrl+5hift+C

€ 2@ 9o

|Project Mavigator ¥ Start Compilation Ctrl+L s2
'@ Analyze Current File |;
% Cydone \: SCGXFCSCEF27CT Start »

4 gﬁ nios2_basic_lab fl'z"l

Update Memory Initialization File I

E@ sld_hub:auto_hub
> EE nios2_system:inst

Q Compilation Report Ctrl+R
Q Dynamic Synthesis Report

§ PowerPlay Power Analyzer Tool

bal

| AF 55N Analyzer Tool

ERICEITESNSE, Quartus Il DAYE—UBLUTDEIIRTESNET,

@ @ P <<Search>> ~

Type D

am x|

Message

Running Quartus II 64-Bit MIF/HEX Update

Command: quartus_cdb nios2_basic_lsb -c nios2_basic lab --update mif

39023 Can't find Memory Initialization File nios2 system nios2 cpu ic tag ram.mif -- skipped updates for this file
39023 Can't find Memory Initialization File nios2 system nios2 cpu bht_ram.mif -- skipped updates for this file

39023 Can't find Memory Initizlization File nios2_system nios2_cpu rf ram a.mif —- skipped updates for this file

i 39023 Can't find Memory Initialization File nios2 system nios2 cpu rf ram b.mif -- skipped updates for this file
39023 Can't find Memory Initialization File nios2_system nios2 cpu dc tag_ram.mif —— skipped updates for this file

39023 Can't find Memory Initizlization File nios2_system nios2_cpu ociram default_contents.mif —— skipped updates for this file
39023 Can't find Memory Initialization File nios2 system epcg boot rom.hex -- skipped updates for this file

QIZ, Processing *=a1—Mi5 Start = Start Assembler Z#RLFET , ZOIET SOFPOF J74JLIZHL
LY HEX Z7MIILOABNRBENT T, Z/L-a /8L ILIZEERT, FPGA REDAFvT - A B DHEH
T 5O TUENEBFRITEAET,

File Edit Wew Project Assignments [Proceng Tools  Window Help =

DEHD % 2@ 9 ofl®@ Stop Processing Ctrl+5hift+C F@ o » @ 7 8 3 {nﬂ Rﬂ: Q w 205
lﬂ:jgct Mavigator = Start Compilation Cirl+L s2_basic_lab [£J f—ﬂ nios2_basic_lab.bdf [
‘@ Analyze Current File —Flﬁ'|
A% Cydone V: SCGXFCSCEF27CT Start * [ P2 StartHierarchy Elaboration T
4 Eg nios2_basic_lab G Update Memory Initialization File ¥4 Start Analysis & Elaboration Iza(
7 sd_hubiauto_hub Compilation Report Crl+R &7  Start Analysis & Synthesis Cirl+K :la

» EE nios2_system:inst

Dynamic Synthesis Report i&‘ Start Partition Merge
-2

;ﬂﬂ Start Assembler I 30
—

PowerPlay Power Analyzer Tool

g% ¢

[ o |

4 I
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