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1. IELHIZ

ZDMNios” Il [ZLHTHARIS)—XI%. Nios’ I 7AtyHZIZLHTERT 21—FRAITOERTT,

COERIZ. BIEHNios” Il [XLHTHAF - Nios® I| FHF1—k)TFILITERLT= Nios® Il S RTFLDII

aL—33>%. ModelSim® - Intel® FPGA Edition Z{F-> T DEE~Y=27ILTT,

ZDEHTIE ModelSim® - Intel” FPGA Edition Z{E>TERBAL TLVET HY, ModelSim® ZEE DD 2L —4
THEFRIZETTEET,
Fa—KJ7ILDO7a—FLTIZRLUET .

(BAFV I+ 7])
® A 7 JL°Quartus’ Prime BAFY L7 170
® ModelSim”® - Intel® FPGA Edition 10.5b (Quartus® Prime 17.0)

®  Nios’ Il Software Build Tools for Eclipse (Quartus® Prime 17.0) 3% LAB%. Nios® Il SBT &ER&EL

[DO—DHE]

D Qsys PRATLIHEY—ILT, TAMUFLEEDS AL —aV [THBERI7AIIVEER

@ Nios® Il SBT DY 7 - TADIIRERE, P2 aL—avANREIEA T a8/ ELT. ENLRE
E1T

@ Nios’ IISBT M5, 2alb—a & EST

@ #EELT= ModelSim® - Intel’ FPGA Edition T. J¥ERRDI=HDIATUREELT

® PEAL—Ia ETOIAVUREAALT, V2aLb—LavERT

® YERal—ia iEREmD
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2. BEAE

2-1. Qsys DEETE

@ HBIEHENios® Il [(FLHTHAER - Nios® Il fHF1—k)TFILITIL, C:¥lab¥nios2_basic_prji 74 LA (2
nios2_basic_lab ELVSTACIINERAELEL-, COEHTH. ALTAHIL T EBREFHELTHED TNVEET,

@ Quartus’ Prime F#ZENL . File * =231 — = Open Project A5 nios2 _basic pri 74 JL5E N D
nios2_basic_lab.qpf 774/ ILERERL. TOD IR EREET,

@ fEFT S ModelSim® - Intel” FPGA Edition D/ SREFEFALET . Quartus” Prime @ Tools #=1— = Options
#3E4RL . EDA Tool Options A T3 ZHEZELET . ModelSim-Altera ##(Z ModelSim® - Intel” FPGA Edition D
TI7A4ILHEIHENTNDTHILE DINZADERESN TINDEEHERLET,

im Options

Category:

4 General EDA Tool Options

EDA Tool Options

Specify the directory that contains the tool executable for each third-party EDA tool

Fonts
Headers & Footers Settings EDA Tool Directory Containing Tool Executable
4 Internet Connectivity Precision Synth... B
Notifications synplify E]
Libraries
Synplify Pro B
4 |P Settings ynplify
IP Catalog Search Locations Active-HDL E]
Design Templates Riviera-PRO B
License Sefu
P ModelSim D
Preferred Text Editor [_

Processing [w

Tooltip Settings ModelSim-Altera  C:\intelFPGA\17.0\modelsim_ae\win32aloem

4 Messages
Colors

Fonts

@ nios2_basic_lab DFTOTTHT Qsys ZRBEILFE T, Quartus® Prime @ Tools A=21— = Qsys ZFERL.
nios2_system.qsys Z1ERLET,

5 Qsys - nios2_system.qgsys (C:¥Lab¥nios2_basic_prj¥nios2_system.gsys) E‘Eﬂ
File Edit System Generate View Tools Help
[EF Catalog 3 — of O|| §Z Sistem Contents & | Address Map % | Interconnect Requirements 5% e |
& = ||« | ¥ System nios2system  Path: clk 0
3
Project F |Use  Gonnections Hame o Export Glack Base
W New Compenent. .| C
System x =5 ck_in clk exported
Library = o clk_inreset Reset Input reset
'E;‘E Functions S ) (Glock Output oy
= — ' ckeset Reset Output
- Interface Protocals . L
Low Power B onchip_memory2 0 [On-Chip Memory (RAM ar ROM)
Memory Interfaces and Gonfrollers i ekl (Clock Input clk_0
Ee- Processors and Peripherals x B Avaln Memory Mapped Slave (el 1] 0:x0002_0000
-Qsys Iterconnect resetl Reset Input lclk 1]
“University Program E1% nios?2_gen2_0 Nios [T Processor
ok (Clock Tput clk_0
reset Reset Input [clk]
data_master Avalan Memory Mapped Master [ck]
instruction_master |Avalon Memory Mapped Master clk]
i lInterrupt Recsiver clk] IRR
— debug reset request  [Reset Output k]
Mew.. | | Edit + Add debug_mem slave  |Avalon Memary Mapped Slave [ck] 0:0004_0800
custom_instrustion_m__ [Custom Istruction Master
£ Herorek 5| Devics Fam 2| - O3 & pio_0 FIO {Parallel /0)
ok (Clock Tnput clk_0
[ nios2_systen [nios2_systen.asys] " 1
- ok reset Reset Input [clk]
m= pio__extsmal_sonnestion sl Avalon Memary Mapped Slave clk] 0:x0004_1000
- reset ©{  external sonnection  [Conduit lpio_0_external_connection
= [T B jtas_uart 0 JTAG UART
£F jtaz_uart 0 k. (Clock Tput clk_0
T nios2 gen2 0 reset Reset Tput [ek]
LF onchip memory2 0 avalon_jtag slave Avalon Memory Mapped Slave [kl 0x0004_1010
pad ;‘“—” . [ lnterrupt Sender ekl
onnections
< m ,
af 4t W Current filter:
-EE Messages 04 \ e |
Type Path Message:
2@ |1t Message
@ nio=2_system jtag_vart_0] TG UART IP input clock need to be at east double {2¢) the operating frequency of JTAG TOK on board
< T ] 3
0 Errors, 0 Warmines Generste HOL

— e
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® Qsys T Testbench System % Generate LEY , Generate *—1— = Generate Testbench System ZE{TLFE
9, Generation EIEAEEENTHD T, UTDKLIIZHREL T Generate RALED) I LET , Testbench THa
FESNTNVD/NRIZ, D22 Lb—avIThBLRI7AIIL—RBERSNET,

& Generation ﬂ

|' Testbench System |

The testbench system is a new Qsys system that instantiates the original system, adding bus functional models to drive the top-level interfaces.
Once generated, the bus functional models can interact with the sg/stem in the =imulator.

Create testhench Glave system:

Standard, BF Mz for standard Qsve interfac.. -

Weril.. -

[~ Output Directory |
Path: G/ Lab/hing 2 hasic_prifhing?_system E]
Testbench:

Create testhench simulation model

Ci/Labsnios2 baszic_prifnios?_syetemstestbenchy’

Generate Gancel

® Generate K& T L1=5. Generate Completed EIEZ% Close TR TLET,
@D HERENT: testbench TAHILE DHRIZIE, LTDXRIIZRIEI7AILNERSNTWNDI ENERTEET,

@Ov| o v O¥Ea—%— » 05(C:) » Lab » nios2_basic_prj » nios2_system » testbench »
EE v SAFSFUICE * oE - ;LW AL —
Z i ’ iEEE AT
i BRIZAD L === B X
g o> 0-F nios2_system_tb 2017/09/05 11:01  J7 Il I+l
W FA5 T |&| nios2_system.html 2017/09/05 11:01  Firefox HTML D... 76 KB
U SEETLLSF || nios2_system.ipx / IPX 7l 1 KB
A G |_| nios2_system_generation.rpt RPT 7L 19 KB
|| nios2_system_generation.rpt.lck 11:01  LCK 7L 0 KB
|€| nios2_system_tb.html 11:01  Firefox HTML D... 86 KB
A SIS | nios2_system_tb.gsys 511:01 QSYS 7L 5 KB
E FFaxzb
= BT

testbench Z#4JLA LLT®D nios2_system_tb¥simulation¥nios2_system_tbv ZRADET AR F D74/ ILHHE
BTEFT . Qsys DVRTLEYOYY JEINERRADAVREU A PIO HARDAVRZV ANHERTE
9,

// nios2_system_tb.wvl
€
// Generated using ACDS version 17.0 595!
&
“timescale 1 ps/ 1 pst
module nios2_system_tb ({
1
wire nios2_system_inst_clk_bfm_clk_clk; // nios2_system_inst_clk_bfm:clk -> [nios2_system_inst:clk_clk, nios?_system_inst_reset_bfm:clk].
wire [7:0] nios2_system_inst_pio_0_external_connection_export; // nios2_system_inst:pio_0_external_connection_export -> nios2_system_inst_pio_0_external_connection_bfm:sig_export!}
wire nios2_system_inst_reset_bfm_reset_reset; // nios2_system_inst_reset_bfm:reset -> nios2_system_inst:reset_reset_nl
&
nios2_system nios2_system_inst (!
_clk_clk (nios2_system_inst_clk_bfm_clk_clk), " clk.clkd
.pio_0_external_connection_export (nios2_system_inst_pio_0_external_connection_export), // pio_0_external_connection.exportl
.reset_reset_n (nios2_system_inst_reset_bfm_reset_reset) 1 reset.reset_nl
)t
€
altera_avalon_clock_source #(}
_CLOCK_RATE (50000000),
.CLOCK_UNIT (1)}
) nios2_system_inst_clk_bfm (
clk (nios2_system_inst_clk_bfm_clk_clk) // clk.clkl
)it
&
altera_conduit_bfm nios2_system_inst_pio_0_external_connection_bfm (I
.sig_export (nios2_system_inst_pio_0_external_connection_export) // conduit.export}
%t
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@
b soft_test ZRIEET,

@
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BIEFH Nios® Il [FLHTHAK - Nios® I| §HFa1—rJTFILITYERLT= Nios® Il SBT DY IrHx7-FOY

BSP Editor ZREEIL . 2ol —L 3  FADGZEILEREZITLNET . soft_test_bsp HHY1JYY = Nios Il =

BSP Editor ZE4TLET , TRINDKSIZ, enable_sim_optimize [ZFTvIFANTT , CDEREFITO_LET. Y
SaL—arBRIEERELET , Generate = Exit DIETHY)vIL T, REZRMSEFET,

" = Nios II - Eclipse

" ol

File Edit Navigate Search Project NiosII Run Window

Help

'

[ Project Explorer 32 B & &

c
I b |5 soft_test_bsp [nios2_system !

[Big- -8 G- @ F-0-a iy -

v =9

S | e Quick Access Nios 11 Debug

= 8 5 Outline i @ T=0

An outline is not available.

New
Go Into
Open in New Window

Copy
Paste
Delete

i3

Remove from Context
Source
Move...

Rename...

Import...
Export...

G

Build Project
Clean Project
2] Refresh
Close Project
Close Unrelated Projects

Build Configurations
Make Targets
Index

Show in Remote Systems view
Profiling Teols

Convert Te...

Profile As

Debug As

Run As

Ctri+C

Ctri+V

Delete

Ctrl+Alt+Shift+Down
»

F2

F5

S B~-ri~= 8

3 Nies IT Command Shell...
o GaESR
» BSP Editor...

-~ BSP Editor - settings.bsp ‘ ‘ ‘ Elﬁg
File Edit Tools Help
iMiain | Software Packages | Drivers | Linker Script | Enable Fiie Generation | Target B5P Directory |
SOPC Information file: ..\..nios2_system.sopcinfo
CPUname: nios2_gen2_0
Operating system:  Altera HAL Version: | default -
BSP target directory:  Ci\Lablnios2_basic_prj\software\soft_test_bsp
=-Settings - hal -
B--CBnmh;nlnn sys_clk_timer: none v:
sys_ck_timer timestamp_timer =
timestamp_timer - none x|
: ;tg:“ stdin: jtag_uart 0 - E
--skderr = stdout: jtag_uart 0 «
-~enable_small_c_library
enable_gprof stderr: jtag_uart_0 ~
enable_reduced_device_drivers
enable_sim_optimize [] enable_small_c_library
linker
~gnable_exception_stack [C] enable_gprof
~gxception_stack_size —J
~exception_stack_memory_region_r o
enable_interrupt_stack enable_sim_optimize
interrupt_stack_size ham 4
interrupt_stack_memory_region_nz -
< m ] b [] enable_exception_stack N
Information | Prablems I Prooessmg‘
Setting hal.inker.interrupt_stack_memory_region_name” set to "onchip_memory2_0". o

(@ setting "hal.linker.exception_stack_memory_region_name" set to “onchip_memory2_0",

@ Loading drivers from ensemble report.

(@ Mapped module: "nios2_gen2_0" to use the default driver version.

(@ Mapped module: “pio_0" to use the default driver version.

@ Finished loading drivers from ensemble report.
(@ Loading BSP settings from settings fle.

@ Mapped module: “jtag_uart_0" to use the default driver wersion.

(@ Finished loading SOPC Buider system info fle "..\, \nios2_system.copcinfo [relative to settings fle]”

]
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@ TaPIHPDEIIREERTLET . soft_test #H%2")w% = Build Project ZF1TLET,
e

File Edit Navigate Search Project NiosII Run Window Help

R AL R A R SeeE Quick Access glﬁ\f;NiosuDebug

Project Explorer 12 Ele T=0O = 0 5= Outline 32 T =0
\g soft_tesfl An outline is not available.
- New r

Go Into

Open in New Window

Copy Ctri+C
Paste Crrl+V
Delete Delete

v %

Remove from Context Ctrl+Alt+Shift+Down
Source 3
Move...

Rename... F2

Import...
Export...

b &

I Build Project I

T

@ T2alL—1avERITLET, soft_test #H4')yY = Runas = Nios Il ModelSim #EfTLET .

File Edit Mavigate Search Project Nios1l Run Window Help

HwiaEr s A i e RS ER A S IR0 R e oo Quick Access | £ | [NeaT) 8 twos 11 Debug
8% =0 = O 5= Outline 2 ¢ T=8

An outline is not available.

Open in New Window

Copy Ctrl+C
Paste Ctrl+V
% Delete Delete
Remove from Context Ctrl+Alt+Shift+Down
Seurce 3
Move...
Rename... F2
2y Import...
3 Export..
Build Project
Clean Project
@) Refresh F5
Close Project

Clese Unrelated Projects

Build Configurations >
Make Targets »
Index >

Show in Remote Systems view

Profiling Tools »
Convert To...
Profile As 3
De »
I Run As I »[ 4 1 Lauterbach 1S5 eties CiEERE BRIz B =0
Compare Wit! | ] 2 Local C/C++ Appl

es program size (code + initialized data). o

Restore from Local History... es free for stack + heap.

Nios IT r = 4 Nios II ModelSim ump
Update Linked Resources ource RUN_ON_HDL_STMULATOR_ONLY_ soft_test.elf >RUN_ON_HDL_STMULATOR ONLY soft test.ok
" Run Configurations...

— e
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® ModelSim® AEEIL, AT DERPOCKHELIT7AILDAINA JLEOA—REBHEIRIZITULET,

™ ModelSim - Intel FPGA Edition 10.5b

(= [ o]

File Edit View Compile Simulate Add Structure Tools Layout Boockmarks Window Help

9-EE-E LREDT O-NEN|| TS AR Bt ws Ll PO EEREE Y
Layout [Simulate -l H ColumnLayeut [A11Columns

Al - - ga-R]| [ [l we [ alHuad B EE T e b d

Gl

+f g nios2_system_i...
+F 4l nios2_system ...
() nios2_system ...
[+l std
[+ verbosity_pkg
| #vsim_capadity#

nios2_system
altera_aval...
altera_con...
altera_aval...
std
verbosity._...

.. Module

Module
Module
Module
Module
VIPackage
VIPackage
Capacity

Seonf - e seach: [ w| @i 8

Ynstance  [pesignunit [Designunittype [TopCategory |vishbiity [Totmlcoverage | |

DU Instance
DU Instance
DU Instance
DU Instance
DU Instance
Package
Package
Statistics

[ BIH iy

A x]

]

|$a Objects

EEES

468 Processes (Active)

A x

Parent Path

© £ASSIGN#81

#ASSIGN#68
© £ASSIGN#81

#ASSIGN#68
© £ASSIGN#339

#ASSIGN#337
| £ASSIGN#312
. EASSIGNZ294
i Lorary xl B Memory List Xlﬁﬂm |

4

EEA
(B
=) Transcript 5
# ** Warning: (vsim 3722) C:/Lab/nics2_basic_prj/nios2_system/testbench/nios2_system tb/simulation/submodules/nios2_system onchip_memory2_0.v(60): [TFMPC] - Missing connecti +
on for port 'eccstatus'.
#*

VSIM 3>

[Now: 0 ps Delta: 0 [simifrios2_system_to

® ZOHITIE. ModelSim® - Intel® FPGA Edition DA T DTAILAE TRITINTLVET,
C:¥Lab¥nios2_basic_prj¥software¥soft_test¥obj¥default¥runtime¥sim¥mentor

aVY—ILEETHF—R—F®D 1 % 1 BEfT L, 1 DRTNICETLIZaYUR (BR) ARRESNET, LITDD
IUREBEFETLTNAIENRERTEET,

VSIM 1>do msim_setup.tcl

VSIM 2>Id

msim_setup.tcl 774 JLIE. Qsys & Generate LT=FRIZERENI=T7 /4 ILTT ,Id A< KRIE. msim_setup.tcl
NTERESINTVSO—AIL-OAIURTTINAR-ZA4TZY - T7ANDAVINIL, THA - T74/4)L DAY
Nl vsim YR DETE—FETITUVET, #HlllE. msim_setup.tcl THERTEET,

Verl7 /Rev.1 2017 &£ 11 8 8/11 ALTIMA Company, MACNICA, Inc. / ELSENA,Inc.
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2-3. 3alL—avmET

D EHERTO-HDEBEEMLET , CSTIE TAMUF L TEZEINTLDEITRTODESZEMLET .
LITMOaTK%E ModelSim® D y—ILHMSEITL TS0,

VSIM 3>add wave *

nios2_system_tbv T wire EE 3N TLVS 3 DDESHIEMEINET,
& Wave E‘E‘é}

File Edit View Add Format Tools Bookmarks Window Help
£8] Wave - Default B

(830 -8+ @02 U A || STERH]| wtes wedAEHES WHe || tatit-at]|3a-g8-9
[ [ ) 1 B | & e e BT T AT VN Wi
Msas

inst_reset_bfin_reset_reset

K| o] |
A

Opsto 1719ps

’

@ Y2aL—2avEERFTLET . Tl 2ms BREIDYIaL—avEFETLET . UTOaATURE
ModelSim® MDA Y—ILMSEITL TS,

VSIM 4>run 2ms

RIBICHKELETH., 2L —2avhBh2FTHMENYET , BTH 1ms F1BET=H1=Y T, printf()
RE%2M H AT Hello from Nios II! Start! |3 — JLIZRRSNET .

Fz. 2l —2ar OFRBREE R T AIENTEET, (FOFYITFr T, £ 1.3ms £, )

™ ModelSim - Intel FPGA Edition 10.5b =HACAl X ]
File Edit View Compile Simulate Add Transcript Tools Layout Bookmarks Window Help
= o oey y P o = 48 E T : f fe z
N I e T T LI R I B lWms|tatitas]
TR H - e || %229 RN PR EEL YL
&} sim - Default # | x| | $a Objects + 7 x|
| Instance Design unit _|Design unit type | Top Category | Visbility | Total coverage | || {[*]name Value [kind  [Mode T B How | ¥ ¢
il rios2 system th  nios2 syst... Module DU Instance +acc=... Internal
(s ol rios2_system_i... rios2_system Modue DU Instance +acc=... , Internal
(- rios2 system ... sltera_aval... Module DU Instance +acc=... Internal
;,-‘ nios2_system_i... altera_con... Module DU Instance +acc=...
i+ g nios2_system_i... altera_aval... Module DU Instance +acc=...
- std std VPackage Package +acc=...
[+ verbosity_pkg verbosity_... VPackage Package Jaces...
\g #vsim_capacity# Capacity Statistics +acc=...
* Processes (Active) H ) x|
*|Name [Type fitered)  |Stat= |Order |Parent Path [Class Info ﬂ
+
-+
-+
-+
-+
-+
<
e =4 B
I Library lﬂ Memary List Iﬁs\m | alel |4 D
¥ 1 Transcript 2 EEES
B 0: INFO: nics2 system tb.nics2 system inst reset bem. hello: -  $Date: 2017/01/22 & B
& 0: INFO: nics2 system tb.nios2 system inst_reset_bfm.  hello: -  ASSERT HIGH RESET = 0
+ 0: INFO: nios2_system tb.nics2_system_inst_reset bfm. helle: -  INITIAL RESET CY¥CLES = 50
# 0: INFO:
# 0: INFO: nios2 system tb.nics2 system inst reset bfm.reset_assert: Reset asserted
ios2_system_tb.nios2_system_inst_reset_bfm.reset_deassert: Reset deasserted
4 Hello from Nics IT! Starc! I
Now: 1,335,070 ns Ielta: 1 sim: fios2_system_th Y
¥

— e
Verl7 /Rev.1 2017 &£ 11 8 9/11 ALTIMA Company, MACNICA, Inc. / ELSENA,Inc.



A ALTIMA Nios® Il [ZL&HTHAFK - Nios® II| HHEIIaL— 3> ELSENA

@ PERal—iavhETLIEL, BERRTREERLET, TRIDKSICKERENKL., X% Hexadecimal (29
% &, pio_0_external_connection_export MFRRHY 0x55 & OxAA ZHRYRL TLNAZEMNHERTEET,

L, BIEFNios® Il [(XLHTHAE - Nios® Il BZF1—R)T7ILITHERLIZ=Y Dz 7 Da—RIZ5EH®
Lf=&BY.0x55 & 0xAA ZFHEYIRL TSI EMRERR TE=ZELT=,

] viove i |
File Edit View Add Format Tools Bookmarks Window Help

8] Wave - Default x| ] x|
B-SELE ENROL | 0-AF || SHUAN|| altew | wedUBHES WEe| At t-0]9-3-98-3)

N e N R e pnzacesan

[Camimr ]

B G q >l

1108160519 ps to 1124333507 p | jnios2_system_thjnios2_system_inst_ck_bfm_ck_ck

[ oo |
| [
P

— e
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RESSUIFRLOEE

BARHTI=h TILTAT Ho=—

#A|HTILES

BHLVEREAFINELLEEFRICENMNELTE, FTEOEALOEEEZ—FHEIV UV - ETTEAESN,
1. ABFHIFRRTT . AT EERTRTHIEOERTERN T HLEHELET,

2. AEREFEUKERTIIENHYET,
3. AEHOERICEALEHLTOETA B—CFHELROBRY,
https://www.alt.macnica.co.jp/ — FHHMTERY A+ FILTATHEMT—2—2Z http://www.altima.jp/members/
www.elsena.co.

4. AEHTIMYHZR->TLDEIE, Hiff. 7OJSLICBALTGERALIERD
5. AEHBFHSGEFATIEOMBMLENTT BRESHEAITHIRIE, BA—DRTOEZEROEHLHHETIFALEIN,

RBEBNEESRIEORNHYELL, KEHEAFSNELLTREREBEETI— RO EFThIEENTT,

FEIONTE. BEEZALARIETOTHLMLHT T RIS,
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