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D=8 . ETRADHER TEDSIIRRATYTDEIEIZ(_ )EFFTVFET . TORTYTDEENTETL
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HEETERITHRRIRE

COEBERMET H1=OIZIE UTDIREABETY,
(& 11] FEERICLEGFARRER

No. ‘ ‘s B=
1 \vyay Quartus® Prime DEIMET BRARVIERET S/ ETHELLESLY,
- H7R—b 0s {&#RIZL. Table 1: Operating System Support 2 &<1=S0Y,
- BETHARVBEDERIE. EATSH/N\—23> D Table 2: Release
Notes and readme.txt Files #Z &<f=&0Y,
2 Quartus Prime Standard Edition S IO T7E A A—ILLTLZALY,
F=l& BV I DT DA I A—FBLUAVR—ILAZEIE LLTD Web
Quartus Prime Lite Edition N—=UFEIBRIEL,
3 Nios® Il Software Build Tools for * 427 )L Quartus Prime BAFEYIEDTFE LU ModelSim - Intel FPGA
Eclipse Editon DAV A—RFFE
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1. 7axHMER

LIFOFIEIZA>T Quartus Prime 7O OREERRLET,
____ 1. Quartus Prime ##EEILET,

Windows 0S MDIF&E (&, [R#—N » Intel FPGA <version_build> Standard Edition » Quartus (Quartus Prime
<version>) %), HELLIET AT IZERLT= Quartus Prime D3 a—khyb-FAaLEZTILYY)
9L TLIZELY,

Linux 0S MDIFE(E. 2—3IFILET quartus AT RZETL. BESEET,

2. Quartus Prime MA=a1—Mh\5 File » New Project Wizard Z&RL T4 R 9%BIE. Introduction R—
T [Next] RAED )9 ILETS,

G Cuartus Prime Standard Edition

File JEdit Wiew Project Assignments Processing Tools Window Help

[ New.. Ctrl+N
G New Project Wizard x
Open... Ctrl+0
X
Close Ctri+E4 ~———{ Introduction
S t
L&
The New Project Wizard helps you create a new project and preliminary project settings, including the following:
New Project Wizard...
+* Project name and directory
E: Open Project... Ctrl+J + Name of the top-level design entity
* Project files and libraries
Save Project * Target device family and device
Flnce Broiact + EDA tool settings

You can change the settings for an existing project and specify 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.

O Don't show me this introduction again

< Back Einish Cancel Help

[ 1-1-1] New Project Wizard / Introduction R—3%>

o

___ 3. New Project Wizard : Directory, Name, Top-Level Entity N—= [ZHE T, VEETAILE—, TAD I,
REMBEBOI T4T18EAALET (K 1-1-2] 25EIC. UTOFIBIH>TZELY,

@® LIS EETHIVE—EEELEY,
BIRDHREY (TSVRREY) 27vIL, BE 1 ROEEIANT —EEELET,

Jem_lab_dev/labl J#4 LA —IZ(. VHDL B (vhdl F# L% —) & Verilog HDL A (Verilog 7#4/L%—) @
EETH WA —ZRELTVET  WITIDERBIRL. [TAAI—DER) K2 ED)vILET,

—
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@ HERIZ, TOCIOMREANLES  COEETIX LED_Flash EANLET,

® TEIZ.ZEMEBOI TAT1R2EZAALET, COEZTIE LED Flash EADET,

@ [Next] RAED)IILET,

i Mew Project Wizard >

Directory, Name, Top-Level Entity

What is the working directory for this project?

|C:fintelFPGA_prjjcm_Lab_devaab‘ljvhdl |

What is the name of this project?

|LED_Fla5h |

What is the name of the top-level design entity for this project? This name is case sensitive and must exactly

rnatch the entity name in the design file.

|LED_Fla5h |

O Sy 1y

[E 1-1-2] New Project Wizard: Directory, Name, Top-Level Entity R—3> (VHDL 74 /)LH —%ERLI-5E)

4. New Project Wizard : Project Type ~N—=> |ZF VT, Empty project ZEiR1%. [Next] TRZED)vILET,

i Mew Project Wizard >

Project Type

Select the type of project to create.

@ Empty project

Create new project by specifying project files and libraries, target device family and device, and EDA tool

settings.

() Project template

Create a project from an existing design template. You can choose from design templates installed with the
Quartus Prime software, or download design templates from the Design Store.

[E 1-1-3] Project Type R—

___5. New Project Wizard : Add Files N—= |[ZH VT, BIEREBRT HEGFDTH A7/ ILERIRLET,

File name ¥REIHRDIRE (TSI RXREY) #91)voL. (R 1-1-1) 28EIZ FETHILVE—RIZHBT
YA T7AIVERIRLT [65<) REVED)vILES,
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(& 111)] FOSIHMBETEITHFAUI7MIL

VHDL LED_Flash.vhd

Verilog HDL LED_Flash.v

4 RORD—E(Z, LED_Flashvhd £ LI LED Flashy AYEINSN-CEEHESAL . [Next] RAEH)
yILET,

6. New Project Wizard : Family, Device & Board Settings ~N—=° [ZH T, BAFRKR—FIZBEHIN T35 —4
I TNARDOBEEERLET

® A—HyhTINAADEZE: 10M50DAFA84C6GES
(& 1-14) #5E(C. UTOFIBEIR->TZEL,
@ Family ¥§1Z#L T, MAX 10 FPGA (DA/DF/DC/SA/SF/SC) ZERLE T,
(@ Show in ‘Available devi ces’ list 273> T, BEICIELI-FHEIEELET,
(3 Available devices {#H\5> 10M50DAF484C6GES %/ \AS5AMERLET,

ih Mew Project Wizard *
Family, Device & Board Settings

Device Board

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 Prime software in which yuurEevice is suppaorted, refer to the Device Support List webpage.

Device family Show in ‘Available devices' list
E Family: | MAX 10 (DA/DF/DC/SA/SC) - Package: FBGA -
Device: |All T Pin count: 484 -
Target device Core speed grade: |6 v
Auto device selected by the Fitter Mame filter:
® Specific device selected in ‘Available devices' list Show advanced devices
Other. n/fa

Ayazilable devices:

® [

FAT7OTRYIADAEBERNSYS & FOvTS
BE IRV DY A REERETEES

< Back Einish Cancel Help

[X 1-1-4] Family, Device & Board Settings R—3>
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@ [Next] REED)VILET,

ARFILRAAVEREFSAT7IL EBE =27l (MAX 10 BIFEXvME)

7. New Project Wizard : EDA Tool Settings N—= [£, CO;EE TIXEALELV = [Next] TRAL TRAHEH

ij_o

8. New Project Wizard : Summary ~N—=> T,

Project name (FOTTYh4R)

HRELENBRZBERERELES,
* Projectdirectory (fEETAILA—D /I R)

* Top-level design entity (R LBIFEBDIT1T1%8)

Device (Device assighments [R) (7731 REIE)

FIREAE(TNIE [Finish] REZED)VILET,

ik Mew Project Wizard X
Summary
When you click Finish, the project will be created with the following settings:
l Project directory: C:fintelF F’Ghaprjfc mﬂdevﬂab‘l_fvhdl l
I Project name: LED Flash l
I Top-level design entity: LED Flash l
Number of files added: 1
Mumber of user libraries added: o
Device assignments:
Design template: nfa
Farnily name: MAX 10 (DA/DF/DC/SASSC)
| Device: 10MS0ODAF484C6GES ]
Board: nfa
EDA tools
Design entry/synthesis: <None> (<Nonex>)
Simulation: <Mone= (<Mone>)
Timing analysis: ]
Operating conditions:
Core voltage: 1.2v
Junction temperature range: 0-85°C
Mext = sh Cancel Help

[ 1-1-5] Summary X— (f5il: VHDL)
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UET, 7Sz OMERMNTETLELT=.

i@ Quartus Prime Standard Edition |- C/intelFPGA_prj/cm_lab_dev/lab1/vhdI/LED_Flash - LED_Flash

File Edit Wiew Project Assignments Processing Tools Window Help 1
O W - 0 D O eppash | FASTOMSEIRSRBE, BRI LS — |& D W

‘ﬁ_ ﬁ g H @ !- g ' 'ﬂ. 0)/\°X - 7!3’)17[‘% (IJE\:)E:/%)" bfia_:énij—o

Project Mavigator | % Hierarchy - |Q ne =

Entity:Instance
% MAX 10: 10M50DAF484C6GES |« el [HRE GRS B L AER) R
' — 18" DRRSNET,

#* |ED Flash & <

[® 1-1-6] FOPzHMERYRLI=#0D Quartus Prime EIE (f§: VHDL)

2. THAHER
A xHMIENMLT- LED Flashvhd £L<LI& LED Flashy 7/ IILDI—FEHERLET T7MILEHNTH
FL&D,
CDITF7AIIE, Kk 6 R— “HETHEHAT HERDBEE" % VHDL/ Verilog HDL TitikL=HDTY,
5 THAUERETHIVEEIHYEEA,

____1. ProjectNavigator >R (Quartus Prime EIEZ L) M LED_Flash &4 T ILI) oL TEE0, \RLEAL
BEOTHAUI7/ILDFEEET,

___________________ -
Project Navigator % Hierarchy ~af@a =< || ¢ LED _Flash.vhd B8 |
Entity-Instance | NT EE MmNl s YES |
1 Tibrary 1ese; I

A% ; 6GES 2 use ieee.std_logic_1164.all;
» LED Flash B > g use ieee.std_logic_unsigned. all; I
g TETEORE LED_Flashhd (v) ASBAEET |

7B (

AT no)9H 8 CLK : 1IN STD_LOGIC; |
9 LEDL : OUT STD_LOGIC; |

10 LEDZ2 : OUT STD_LOGIC;
11 LED3 : OUT STD_LOGIC; I
L — bERE i QUT_STDLOGIC) | o e e o o o

(K 1-2-1] THA2T771ILERK (fl: VHDL)

@® Note:
Quartus Prime MA—a1—7/M5 File » Open ZEIRL. 77/ IVEBEL KA ZLHYET,

e |
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A—RERERLI=5. T—F T o— b DATHIRIZHS [X] REVED)vIL. 71 ILVERRALET,

LED Flash.vhd

Emrm 0w Y=

Tibrary dieee;
use jeee.std_logic_1164.all;
nse ieses str londic unsinned all-

[® 1-2-2] THA2LT7AILEFHLS

i

B g B = IE'J 4;;
: 4

2. THAUEMEIF VI B8, Quartus Prime MDA=a1—MH\5 Processing » Start » Start Analysis &
Elaboration #ZE1TLEY

SEIFFTERLI=THFAUEFERL TS0, T5—HFEAET SHE4K Analysis & Elaboration DAT v

AT THIFTTY,

nents|  Processing [Tools Window Help

LED F Stop Processing Ctrl+Shift+C & @ & D ..‘
s & P Start Compilation Ctrl+L

Analyze Current File

Start 4 - .
nce rchy Flaboration
Update Memory Initialization File }*  Start Analysis & Elaboration

@ Compilation Report HE B2 Start Analysis & Synthesis Ctrl+K

—

-

[[X 1-2-3] Start Analysis & Elaboration

LLET. THAUDORERITHERT TY,

3. EVECERFEDHE

THAUNERLES, AV ILERITLET,

EEDERETTIE., Quartus Prime T/ M IILERITT BRNZWLODNDEREEITOIDLELHYEITH., SED
EETIEGOMLOHERTEIN-BEMNRBINTOET,

CITl, A——B/EDIS EVERBRENE DI TOIONEHEELTHELELS,

1. Quartus Prime MA=a1—7MH\5 Assignments » Pin Planner %3ZiRL . Pin Planer Z##2&ILET .

File Edit Wiew Project| Assignments |Processing Tools Window Help

D — I—- g Device... é
*ﬁ' ﬂ p E 4 Settings... Ctrl+5hift+E @ |
Project Mavigator i & _Assignment Editor Ctrl+Shift-A
@ Pin Planner ClrlsShifteN [ 1-3-1] Pin Planner

Ver.20.1/Rev.l1 2020 & 10 B 12/64 ALTIMA Company, MACNICA, Inc.
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____2. PinPlanner @ All Pins JXF (94RO TER) IZ, REFAHDELDEYLT (EVTHAY) KRR
TWET,

SEERLTLS FPGA DEV (X, R—F EDKEHIRZFZNODIOVIIETEANTS CK &, R—
D LED ZRSA4TT51=bDH AN LED 5 KDH T,

FE XL T, Location IBIZE &S 1/0 Standard IBIZ 1/0 FRIEM. BHFEAR—FIZEHE-RETHL
MEDAASINTNBELHERTEET,

% | Mamed|* ~ || Edit) |

i Mode Mame Direction Location {0 Standard I/ Bank
= CLK Input PIN_M2 25V 2
‘& LED1 Output PIN_T20 15V 5
‘& LED2 Output PIN_U22 15V 5
e LED3 Output PIN_U21 15V 5
e LED4 Output PIN_AA21 15V 5
“a LEDS Output PIN_AA22 15V 5

w | <=new node»>

a

= | €

[ 1-3-2] AllPins ')Ak (Pin Planner)

3. E 7Y AUHENERTES -5, Pin Planner EDA=a—H5 File » Close Z3E{RL . Pin Planner %
Cxd,

4. AVINILEST

AUAIVERTL. THIU ORBEREEBEREEEITVET,
1. Quartus Prime (D A=a1—h\5 Processing » Start Compilation %%')vo L. A/ 1 ILEETLET,

Project  Assignments | Processing | Tools Window  Help

r ! o Stop Processing Cirl+Shift+C I. é; 45 < ?y’ B Q @
% - I 5‘1 - Start Compilation Cirl+L
#% Hierarchy Analyze Current File Start Compilation @
Entitynst Start ’ Ta—khaykiRay

[® 1-4-1) 2a2/8A(JILEST

2. Messages 4>,KF™2(Z, Quartus Prime Full Compilation was successful. MDA T#A— 3> Aytz—IMN
iTéﬂ’LT_b I7—75‘%$T6;&7&<3// ML TLTLET

0. 332101 Desi gn is 1‘:u'l'l‘_~,nr constrained for hcu'ld r‘equ‘lr‘ements
i uartus Prime Timing analvzer was successful 0 el
@ 293000|Quartus Prime Full Compilation was successful.jO

System [12)  Processing (138) [E 1-4-2] Messages 74K

Messages

Ver.20.1/Rev.l1 2020 & 10 B 13/64 ALTIMA Company, MACNICA, Inc.
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COEBIIIS—DARETEELHCQAVNAIDNTETTRIET T LBLIS—DREL-HE (X, FZHEL
HBWERDRATYTIZITEDER A BT 5= T5—DEEEFEXUBET IHENHYET,

-  IS5— Ayt—SDM, T—= 5 Ay —U A RE T HIEALHYET . T IEEEELELT
LRORATYTANEDET N, T HEEHERL. FORNBEEH T RENEH TS0 ELI—F—HVE
L TFEE0Y,

BAYE—CNBEDFMEFERTHIZIE AIVTHEEDERNEDTY (K 14-3] 388), ~NILTICIE,
Iyt—U NEEL-ERADORET H-HDE MABEHINTULET , ZDFERNOIS—0OT—=5%

EEL TZELY,
— M LTI U T al TUN RERrUr L
| e a ol e TAAVEIUSILTEAE—TET IS~ e
5 £a| |4 _ oS3 —
P A Eilu}‘yt_yﬁﬁimo ges
= || Type ) Message Hide Previous Compilation Messages
1 18236 Number of processors has not been spec 3
© 20030Parallel compilation is enabled and wi Locate Node 3
© 12021 Found 2 design units, including 1 enti
@ 12021 Found 2 design units, including 1 enti, Search the web
© 12021 Found 2 design umits, including F1
@ 12021 Found 2 design units, including == =dhack
0327 VHDL error at counter_bus_mux.v 5 i
. S wt—% ) U =al—
m Quartus Prime Analysis & Elab A E—IVERRLTEY') Y7 > Help A=2 H
o
E <
Y| system Processing (11) l
Content List of Messages 4 Parent topic

1D:10327 VHDL error at </ocation>: can't determine definition of operator "<name>" -- found
<number> possible definitions

CAUSE: In a VHDL Design File (.vhd) at the specified location, you used the specified operator. However, Quartus Prime Integrated Synthesis cannot
determine the definition of the operator because no definition exists or Quartus Prime Integrated Synthesis found the specified number of different possible
definitions for the operator.

ACTION: Make sure the design clearly specifies the definition of the operator.

[® 1-4-3] Quartus Prime Help D&

LET 3/ ILIEETTY,

5. FPGA N4> A—FK

AV IIIZKYEFBEN =T Ao DT—4%  R—FE®D FPGA (ZH o O—KL., EMEERESELE T,

A e

EREDORAFTIL. 32780 JLIEIZ Quartus Prime @ Timing Analyzer (&A% A3I 5 REEE1TL). Bi1F
EBYDEMELN R TEINEIREILFE T, HiFT 213 T EHRB TEHIEN R TE =B R—F
EDOTNARNT—REEEAHFT,

SEDEETIERA/IUTRIIEERLTOET L BEEORFERINT 213V BEEE T L TT
INAZNDEERAHEITOTIZELY,

—
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@ Note:

MAX 10 BEFEFYME. FPGA AT —4%4 U 0—R T B R—RIZHAAENT=A>TIL FPGA 5
>a—F -+ 7—7J)L Il (IBFF USB Blaster™ Il) BIERZEFERALET , /a2 ER—RDESEIE. Fyhft
BLTULVS mini-USB —JILTITNVET , /AL ER—FASBIET H1=8(ZIE. 1> TIL FPGA &5
oA—R—=J)L | BORSAN—FARN—=ILTIRBENHYET . AV RAM—ILAEIE, [F 1-1]
No.5 Z#ZELZELY,

_ 1. FYMIBOERIRIIEEGL. R—FDERD OFF THAHEEERL TS, ZDH%., HED
mini-USB 7 —J LZRWTR—KR &YV EERLE T,

gHN A YY
e

Pt O

[E 1-5-1] /3varEeR—REiERE

_ 2. FARKR—F~AEBREHELES,
__ 3. Quartus Prime MA=1—h\5 Tools > Programmer %3&iRL . Programmer Z#ZEILET

____ 4. Programmer 0D [Hardware Setup] R332 HHEDIEALS, USB-Blaster Il ERRSN TSI LERERLET

.ﬁ. Hardware Setup... ‘USB—Blastenl [UsE-1] | Mode: |JTAG g

[] Enable real-time ISP to allow background programming when available

[ 1-5-2] Hardware Setup

$ L No Hardware RxMDIHFEIZIL. [Hardware Setup] 1R3> %%')4L . Hardware Settings %7 D
Currently selected hardware IED T )LE 921 JZA D, USB-Blaster Il Z34RL . [Close] TRAE0") w4
LTLIZELY,

e |
Ver.20.1/Rev.l1 2020 & 10 B 15/64 ALTIMA Company, MACNICA, Inc.
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___ 5. Programmer @ Mode FILF 1 JRLMD JTAG ZEIRLET

;, Hardware Setup... |U5E!—Bla5ter1| [UsB-1] | Mode: |JTAG &

[] Enable real-time ISP to allow background programming when available

[Bd 1-5-3] Mode &R

____ 6. Programmer O) Files ¥fl=.#™9>A—F$5T774)L LED Flash.sof hMEIRSN TS EEMEELET,

<none> L15oTWAIBAIZIL. [Add File] RE> E9')vIL., BENLI=T7A LTSS LED Flash.sof
FRIRLET (EETHILT— output files F#/LE— |ZERShTULVET,)

File Device Checksum Usercode Program, Weri Bl
.,‘IE“ Start 8 f fy
Configure C
Yl Stop output_files/LED Flash.sof 10M50DAFAB4CEGES 00274574 00274574

[ 1-5-4] #r920—K3 3 sof J7AILEIEE

_ 7. RSV -FTLa EERLET,
S EIDEE TIL. FPGA @ SRAM FBIZIZ T —A2% 85X 9 5= . Program/Configure |ZFTv% AN TK

=&y,
File Device Checksum Usercode Program Veri Bl
thI] Start g f W
Configure C
Ml Stop output_files/LED Flash.sof TOMS0DAF484CEGES 00274574 00274574
=N

[® 1-5-5] FOSS305-F T3 %ER

____ 8. Programmer @ [Start] RF> Z5)vIL., T—EDEEIAALEHIALET,

Progress /\—hY 100% [Z7go1=HEEIAASET TY . Messages V4 FJIZIE Successful DA TAA—
DAVINRTRENFET

; Hardware Setup... |USB—BI.aster1I [UsE-1] | Mode: | JTAG ~ Progress: ’ 100% (Successful) El

[ Enable real-time ISP to allow background programming when available

Wb geart File Device Checksum Usercode Program/  Verify  Blank- Examine Security  Erase
Configure Check Bit
i stop output_files/LED Flash.sof 10MSODAF484C6GES 00274514 00274514
[

[R 15-6] EZAATET

—
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FAFAR—F LD LED(51E) A 1 MERTRELTONIE, ELKERBT—208 2 orA—RFShTLET,

s
-
-..
=

3
L
L}
N
(.

A

2
v

X
L}
Y

AA
n

WENCBEIRIN o7 =13
e gt A T | .o

—— TR ERTRORRRANTRRRIRIR YD
- 4. t@mr.,&.ng.lu:

[® 15-7] BEFAR—KLED LED DEIE

9. FPGA DENMEZETEZRR. R—FDERE OFF IZLET . DR BUERKL, A—FOERERALTL
280\, LIFEEFAATLE MAX 10 OEMEILEESIN, T—2EEZALHIOREEICR-O>TLNDZENEE
ZBTEEI.

@ Note:

MAX 10 NERD SRAM FBELICT—2%2EEAAEIEAIE EIR OFF BIZT—2%2REFT5IEMTEE
HA. MAX10 NERDTBFEIEAT)FEE (CRAM) 2T —2ZFEZ AL R, pof T7/ILEFHLET,
(COEETIEIERLEEA,)

LETEE 1 OERIFRTTY,
X FEICRBLHIESICIE LLTFOF T aV @B EERL THELLD,

FEELELMEEIZ(X. Quartus Prime D A=a1—H\5 File » Close Project Z#3E3RL . ;EE 1 OO Ik
FRTLTIZEL, 2D, FAFRR—FDOEIRZE OFF ITLTIZELY,

<FFLavEE>
EE 1 TERLI-TRD OO THAUEHRSEL. LED O REEREF L THELLD,
EERNBIFLUTOESYTT,
- THAUERSE
- OV ILEST

* FPGA N4 o O—K
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ARFILRAAVEREFSAT7IL EBE =27l (MAX 10 BIFEXvME)
D ALTIMA

3L Quartus Prime @ GUI ZRACTLEST-1HE(X. BE Quartus Prime Z#2&)L . Quartus Prime MDA=a1—
M5 File » Open Project Z3&RL ., 1R T4 ILF —M 5 LED Flash.qpf ZBALNT JBEE 1 TERLI-TOY Y
MREEZHEET,

____ 1. Project Navigator 71>/ (Quartus Prime EIEZ L) (Z3HULVT LED Flash 3 IOyl THA
T7ANVEREFT

2. FROELSITa—REREL TS,
@ VHDL MDi5&: 32 178

if (div_cntr2 =X"2FA") then =» if (div_cntr2 =X"17E") then

(@ Verilog HDL M35E&: 26 1TH

if (div_cntr2 ==762) =¥ if (div_cntr2 ==382)

__ 3. Quartus Prime MA=a1—M File ™ Save THRELI=77/ILERELET,

4. Quartus Prime M*A=a1—M\5 Processing » Start Compilation Z3ERL ., I/ ILEEFTLET,

¥ Programmer AR IEBANEFIAUNSIERITTDE, TRDAVE—D -1V RIRRREINDBENHYET,
ZZTlE No #EIRLTAYE— -0 RO%FFHCET,

Ok Quartus Prime *

! ) 'LED_Flash.cdf has been maodified. Do you want to save your changes?
A

Yes No Cancel

[ 1-5-8] Ayt—P

5. BAaV/AAIUIZKYERESN Tz LED_Flash.sof & MAX 10 FPGA |24 ™ A—RLET,
BEFIEF. 14 R—=DD 5.FPGA AF L O—F #SEIZL TS,
LED D mifEkEIEE<EYEL=A?

FTRTDEEIETLI=5. Quartus Prime DA=a1—H\5 File » Close Project Z5&RL . &S 1 7OV Y
R T LTZEL, 2D, FRAR—RDOERE OFF (CLTLZELY,

LLET, EE 1 OEELEITATRTTY,

—
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ARFILRAAVEREFSAT7IL EBE =27l (MAX 10 BIFEXvME)
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JEE 2. FPGA ZFALIEARRLRA DR

MAX 10 FPGA [Z Nios® Il 7Oty —_ JTAG UART, PIO, On-Chip *E!) ZFEL . Niosll [THTILD C &
BY—RO—FEFETIE LD ZHlHS 5B REGI AT LEEELFELLD,

o HETHEIIVATLOHE

MAX 10 FPGA
LED
| on-Chip RAM | ‘ PIO |—|:+|g
A 251241 5
FZPC
ITAG Nios IJTAG UART
Q S5 E91 0| cpu
JTAG Hub
USB-Blaster™ II *EFEES

AT N FPGAS D O—F-F—2

JTAG UART &LV TIL FPGA HEDUYTIL-R—bZEFIAL. RAMD T ILBIEEZATIL FPGA 5
DUoA—R-—J)L 1| ZEALTIAG R—MEETITOZENTEE T, ThIZkY. Yok 77055
LT printf() BgEEALIzOY—ILE A% ITAG BETITOSEMNATREL Y ET L ITAG T/ AT - EVa—
IBRTOT/\YTIZDWTH, 1TV FPGA #orO0—K-5—J)L 1| ZHLTIThbhET,

SEO;EZTIL. PIO (Parallel 1/0) Z#EHELT. 41880 LED ZHRBSE AV I Y17 - TOYSLEERLET
M. SNSDFEBARYT7Z)LIE Nios | TAtyH—RAREBNRATHSD TV Ir—LTHAF— (4240
RO THEGISNET,

FRIDHARAHL ZT LlE, AT L% nios2_system ELVSITOYIELT FPGA NIZEREShFET,

o ILMERRNE
ToIRTA— L THAF—TORT L ED 21— ILEER
N—RxT - THA AR
IN—FYxT7-THA% FPGA ~AFHO—F
VIO ITERT
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ARFILRAAVEREFSAT7IL EBE =27l (MAX 10 BIFEXvME)
(D ALTIMA

1. FadzHrEtvk

LT DOFIEIZB>T Quartus Prime TUARAT L EFDa—ILEERLET .

COEBTIE, I TITR—RELS Quartus Prime AT Tk (nios2_basic_lab) AMERENTULVET , BRED
TOVIHNMITHAUEEBMTHIET N—FI7RADOTAD I NEERSEET , Nios I| TOtYH—D
FRRETOEE. BT N—F9z7BOTOC I e T 2 REAHYET,

JEE 1 £T#IZ Quartus Prime @ GUI ZFACTLES1=15& 1. Quartus Prime Z#2&1L TLFEELY,

____ 1. Quartus Prime M*=1—M> File » Open Project Z#iRL. UTOBREGFETOC I T7A/ILEEIRLT
[BI] R2 %9 )vILET,

C:/intelFPGA_prj/cm_lab_dev/lab2/nios2_basic_lab.qpf

Open Project X
- v <« intelFPGA_prj » cm_lab dev » lab2 » w | @ lab2migsE »
28~ HLLTALS- BEE~ O @
intelFPGA_prj 2 software
cm_lab_dev nios2_basic_lab.qpf
lab1
lab2
software
lab3
w
I74)V&(N): | nios2_basic_lab.qpf || Quartus Prime Project File (*qp
HQ) Fruull

[® 2-1-1] Open Project

2. Quartus Prime DEEZ LIZGIET S Project Navigator "7 R M Hierarchy Ea— [ZHWT, LT 2 &
HFHERBL TLZALY,

nios2_basic_lab AEFRINTLVD
B—4 9D FPGA EIEAHY 10M50DAFA84C6GES TdHD

(@ Cuartus Prime Standard Edition - CfintelFPGA_prjfcm_lab_dev/lab2/nios2_basic_lab - nios2_basic_lab

File Edit Wiew Project Assignments Processing Tools  Window  Help

Of || +# I ") | nios2_basic_lab | S S Ko T VES
CHEGS £ @ LPpVLR HFCTHATAQ 229 &

Project Navigator Y Hierarchy * & ne =

Entity:Instance

Ay MAX 100 TOMS0DAF434CEGES
* nios2_basic_lab 7B

[ 2-1-2] Hierarchy Ea— (Project Navigator J4/K™))
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2. F59hIr—LTHAF—TORTLED2—ILEER

Quartus Prime 2@ AV AT LHEEY—IL TS5YNTH—L - TH A F— (Platform Designer) Z{FEHALT.
Nios | Oty H—Z2 BT RTL-ED1—ILEERLET,

2-1. FS5YRNIH—L-THALF—%iEE

1. Quartus Prime DA=1—h\> Tools » Platform Designer Z&iRLET

_ 2. TSUNTA—L-THAFT—HEEIL. 77/ L OEREE,RRENET

COEBICIE, BPETHERLEVATLA-ED1—IILAHONCORAESNTNET . FETAHILE —HD
nios2_system.qsys Z3&IRL. [ "2 ED)vILET,

File Edit System Generate View Tools Help
i)

[T IP Gatalog &5 P e |

fddress Map 52 | Ihterconnect Requirements &4

) x| = & W system: unsaved
S |
roject B
: W New Componant.. e B =
[H-System ) =
Library A IR lab? 3
---Basic Functions po db

+-DISP : X
[#-Interface Protocols L= incremental_db

) Low Power BEELTA.. .
[E-Memary Interfaces and - [ = nios2_system.gsys

[H-Processors and Periphe

Qzve Interconnect T AN b
[ Tri-5tate Components L
[H-University Program ﬁ
B2 At FrAILEIN: nioz2_system gays 5
: [; I7AIDRATY | Platform Desiener System Files (#gsys) - HEA
Hew... Edit...
1T I

[E 2-2-1) Platform Designer T .qsys ZiFEiR

ERERDL AT LBV 1—LAETRENET,

aa Platform Designer - nios2_system.gsys (C¥intelFPGA_prj¥cm_lab_dev¥lab2¥nios2_system.gsys) - O >
File Edit System Generate View Tools Help
= IF Catalog &4 - m I: System Contents 5% l fddress Map  #¢ | Interconnect Requirements 5% -
By X q | & ! System: nios?_system  Path: clk
Project * |Use  Gonnecti.. Name Description Export Glock Base
-~ New Component.. % Ci ce
(- System X == clk_in Clock Input olk exported
L!hrnry B =g clk_in reset Reset hput recet
o Desio Functions . —— ok Glock Output ok
_ Tterface Fratocols N —| clk_reset Reset Qutput
Low Power B jtag_uart JTAG UART Intel FPGA IP
[H-Memary Interfaces and Controllers = clk Clock Tnput clk
‘Processors and Peripherals ¥ reget Reset Input [elk]
Qzy= Interconnect avalon_jtag_slave Avalon Memaory Mapped Slave [clk]
[#-Tri-State Companents irq Interrupt Sender [zlk]
[#-University Frogram El enchip_memaory On-Chip Memory (RAM or ROM) Inte..,
clk1 Clock Input clk
s1 Avalon Memory Mapped Slave [clk 1]
New. Edit.. & Add. reset | Rezet Input [clk1]
B led_pic PIO (Parallel 1/Q) Intel FPGA TP
T —— _ = clk Clack Input elk
< Hier | Device == reset Reset put [=lk]
U,_Q nios2_system [nios2_system. qs =1 fvalon Memary Mapped Slave [clk]
"' chk < external_connection Conduit led_pio
- = led pio

[E 2-2-2] Platform Designer T .qsys Z187T
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2-2.Nios Il FOtyy—%iBM
DRAF L ED21—)UIC Nios Il TOtyH—%EBMNLET,
1. TS5YrIA—LTHAF—O IP Catalog 714> K9 Library H 5. Processors and Peripherals »
Embedded Processors » Nios Il Processor 2R . [Add] RE2 %0y ILFET,

Nios Il 7AEYH—DINSGA—F—RFEEMNRRSNET , Main 2TIZHLVT Nios life %ERL.
[Finish] RAZE=I)vILET,

sa Platform Designer - nios2_system.qsys™ (C¥intelFPGA_prj¥cm_lab_dev¥lab2¥nios2_syst
Eile Edit System Generate View Tools Help
1P Gatalog & | ~ System Contents &% | Address M
= Bl ..o imadt "
o x @ =a Nios Il Processor - nios2_gen2_0 X
EaRniET ~ i
H-Interface Protocols “ [\“‘DS Il E’ro(;essor -
[-Low Power Megutorss  3I1EYANIDSD gEN Ersvmeiaten
[H-Memary Interfaces and Controllers ~ Block Diagram - A
. Ellg)

E‘]"'PI_’DCBSSD[’S and Perlphera e [ Show sienals - ectors  Caches and Memory Interfaces  Arithmetic nstructions . MMU and MPU Settines  JTAG

[+ -Cg-Processors T o 'H°; ancmalan on

: e oz I Gors

=Embedded Processors nias4

3 2 T es 17

: . L S

S HEr T TOCSE S0 DOTporeTs eset " Mios [I/e Mios 1177

a Hard Processar S)I.Stem_s ) I lintermunt Summary ||Resource—optimized 32-bit RISC Performance—optimized 32-bit RISC

Inter-Process Communication i
. pebug_mem _slave avalon nios ¢ Features ||JTAG Debug JTAG Debug

[#-Peripheralz - ECC RAM Protection Hardware Multiply/Divide
- Qsys Inerconmect ateran s Caches
[#-Tri-State Components ECG RAM Protsction

. R External Interrupt Controller
[#H-Univerzity Program w :
- CDBEET Messages I1V R CIS—DRRSNET H.
e (6 (% e | — DR Messages |
;;’Glif’ﬁkﬁ/uf(f:éb\o
v
< > H < >

0 Errar: nios2_gen2_0: Reszet slave iz not specified. Pleaze zelect the reset slave
0 Error: nios2_gen2_0: Exception slave is not specified. Please select the exception slave

Gancel [‘ Finigh

[ 2-2-3] Nios Il Z7AtvH—%3B0

—

2. TSYNTA—L-THAF—D System Contents 2T [ZFLVT. Nios Il Processor @ nios2_gen2_0 (Name
IHH) 279X THY')YY » Rename %:&1RL . nios2_cpu |ZZEELET,

=1 Avalon Memory Mapped Slave
w Caonduit led_pio
| = 0 D
CEIEEEEE | e .

clk
[E=Et Filter >
data_master
ingtruction_mas E Edit... Ctrl+E
ifg + _ Add..
debue reset re _* Rename ] Chrl<R
debug_mem_z| -
EStET (SuE: Duplicate Ctrl+D

* Remove
= -

[ 2-2-4] nios2_cpu ~NJ)fR—L
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2-3.Nios Il 7Oty H—DtEYRRIZEFINARHZEHRTE

____ 1. Nios Il 7AEYH—DEIMRIAELVBINAYZIZ FPGA REDA L FvT - AR ERET H1=0.
Nios | Ot yH—,F o FvT - A B EEHLET,

TSI TH—LTHAF—D System Contents ZTIZH T, [F 2-2-1] &V [E 2-2-5] #5E(C.
Nios Il 7OEYH—DT—HIRE—EAV ARSI RAZ—ERED 1—)LIZHEHLET,
[£ 2-2-1] Nios Il EAFvT - AE DIESE

R—b&

data_master

T

jtag_uart.avalon_jtag_slave

‘ Name ‘

nios2_cpu

onchip_memory.s1

led_pio.sl

instraction_master onchip_memory.s1

I Svetem Contermts &2 l Address Map 22 | Tterconnect Requirements &% ‘

E | a - System: niog? zystem  Path: nios? cpu

* | Use  Conmections Mame s = s 2 End IFQ Ta
‘ Ol rezet = o _
% 3 :: avalon jla W FYNBRZED ) vILBEEBDH S ETERELES . 00007
an . -
= : " HBULE. BV YID Connections A—a—hinERL
. / onchip_memory o] _ -
= —— okl of v EHTHETHERTEET,
a e 51 o b7
alyule
- reset| Rezet Input [=lk1]
- E led_pio FIO {Paralle] IO )lnte| FPGA IP
clk Clock Tnput clk
Reset Input [clk]
Avalon Memory Mipped Slave [clk] 0x0000 000§
Cionduit led_pio

Connections

nios2_cpu.clk

nios2_cpu.reset

| —

data_master E Filter nios2_cpu.data_master Export as: nios2_cpu_data_master
T instruction aste 73 Edit. Cirl+E nios2_cpu.instruction_master 3. jtag_uart.avalon_jtag_slave
;:hug_resel_requf +. Add.. nios?_cpu.irg ¥ led_pio:s1
debug_mem_slave| * Rename Cirl+R nios2_cpu.debug_reset_request 3% nios2_cpu.debug_mem_slave
custom_instructiol Duplicate Cirl+D nios2_cpu.debug_mem_slave 3% onchip_memory.s1
Remove nios2_cpu.custom_instruction_master »

i X

(=

[ 2-2-5] nios2_cpu ~NJAfR—Ls

__ 2. nios2_cpu EXIRTHEY)YY » Edit Z:ERL. BU Nios I| 7AEyH—0 GUI BEZEEILET .
Vectors 37 |ZH]Y) & Z | Reset vector memory & &1 Exception vector memory # FRIDEHYEREL .,
[Finish] RA%ED)vILET

Wectors

Mai aches and Memory Interfaces  Arithmetic hetructions MMU and MPU Settings JTAG
| Resat Vactor

Rezet vector memory onchip_memorys |

Fezet vector offzet:

000000000
Feszet vectar: 000000000
~ Exception Vector
Exception vector mermory: onchip_memaoryz | o
Exception wector offzet: D=00000020
Exception vector: 000000020

[E 2-2-6] Niosll Z7A+tYH—D Vectors 47
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2-4. HO0v9ESV by EiER

1. FSYRTA—LTHALF—D System Contents ZTIZHLVT nios2_cpu ZEIRL. ROFTULMIEIZFEH
FB5=8.Y—IL/N\—D [Move Up] RE2% 3BV VUL T, cdk EDa—ILDTAEELET,

I: System Contents 20 || Address Map 32 | Interconmect Requirements &2 ‘
x| & i System: nioz2 swstem  Path: nioz?_cpu
+ Uze  Connections Mame Deszcription Export
‘ | = elk Clock Source
x [ clk_in Cilack Tnput clk ]
E Move Up 71-\9\/ (e clk_in_reset Rezet Input reset
.I —< clk Clock Output C
r»Ile_v.= =t Pecemt Ctnut
() S e .
clk Clock Input L
h 4 rezet Feset Thput [
data_master Avalon Memory Mapped Master [
inztruction_master Avalon Memory Mapped Master [
itg Interrupt Receiver [
debue reset request  |Reset Output [
debug_mem_zlave Avalon Memory Mapped Slave [
custom_ingtruction_m... [Custom Instruction Master
B jtag_uart JThia UART Intel FPGA TP
ke Cilmeke Tomnit r

[E 2-2-7] Niosll 7Oty H—DEREZLE

____ 2. Connections IHEIZHEWLT, [& 2-22] BKU [H 2-2-8] #5FBICKED21—I/ILDIOVIE )y bR
LFET,

(& 2211] yOvoE) oDt

2T
clk clk nios2_cpu.clk
clk_reset nios2_cpu.reset
nios2_cpu debug_reset_request jtag_uart.reset
led_pio.reset

nios2_cpu.reset

onchip_memory.resetl

__ 3. jtag_uart A5 Niosll TAEYH—~DE|YAAEGFERELET

IRQ FZ&H B jtag_uart DBEAERZEV)VILET , BEFIZ Connections IHE D jtag_uart M irg HY
nios2_cpu @ irq [THERISN DI EFHEREL TS, ([ 2-2-8] )

T
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1= System Contents 82 l Address Map 2 | Interconnect Requirements 25 |

z & ! System: nioz? zvstem  Path: jtag_uartirg

+ Use  Connectionz Mame Description Expart Clock Baze End IR T
‘ B eclk Clock Source
X [mgy clk_in Clock Input clk exported
E (= clk_in_reset Rezet Input reset
: —r% clk Clock Output clk
= — T~ clk_rezet Feszet Output
- RN B nios2_cpu Mioz I Processor
v :.‘; R R clk Cilock Input clk
h 4 '.. ‘.' ',. ‘,' reset Rezet Input [clk]
= data_master Avalon Memory Mapped Master [clk]
S E— inztruction_master Avalon Memary Mapped Master [clk]
irq Thterrupt Feceiver [clk] IRA 0 TR 31 ey
— debug_reset request  |Reset Output [clk]
debug_mem_zslave #fvalon Memory Mapped Slave [clk] 0x0800 00 f
custom_instruction_m... |Custom hetruction Master
B jtag_uart JTAG UART Intel FPGA IP
KR clk Clock. Input clk
NG reget Reszet Input [clk]
avalon_jtag_slave #fvalon Memory Mapped Slave [clk] 0x0000 02000
Double
E onchip_memaory On-Chip Memory (RAM or RO
clk1 Clock Input clk
R z1 fvalon Memary Mapped Slave [elk1] 0x0000 Dx7fff
'.. _.' reset | Reset Tnput [k 1]
B led_pio PIO (Parallel I/0) Intel FPGA |
. clk Clock Input clk
:. _.' reset Rezet Input [clk]
- s1 fvalon Memory Mapped Slave [clk] 0x0000 00001
= external_connection Conduit lad_pio

(R 2-2-8] yovo&tvbniEs: / ElYUAH DR

2-5. R—RFFLREHE

1. TR T =L THAF—D A= 1—h\5 System » Assign Base Address Z3EIRL . R—RA 7KL A& BE

THEYVEBIRELET .

File Edienerate View Tools Help

Upgrade IP Cores... = =

IPC I: System Contents 25 I Addresz Map 22 | Intercon

Assign Base Addresses X a E & u System: nios2 svstem  Path: jtag_uart
4

[Praiad Assign Interrupt Numbers — + | Use  Comnections Narme

[[X 2-2-9] Assign Base Address

2. TSYRTA—LTHALF—D Address Map 2T IZHNYEZ | A—RXF7RLAD—EEHEALET,
RRSNDIEFPCTRELRAD [E 2-2-10) EELGH>TLTE, HFICHEHYEE A

System Contents 2| TG Address Map &% | Interconmect Requirsments 33‘

System: niog? svetem

niog 2_cpu data_master nios 2_cpu instruction_master
jtae_uart avalon_tag_zlave 0u0001_1010 - 0=0001_1017
led pioz1 0s0001_1000 - 0=0001_100f
onchip_memoryz 1 0x0000_8000 - 0x0000_ffff 0:0000_8000 - 0x0000_ffff
nioz?_cpudebug_mem_zlave 0:0001_0800 - 0x0001_0Fff 0:x0001_0800 - 0x0001_0Fff

[® 2-2-10] AddressMap %7

—
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3. TSR I —LTHAF—DAZa1—h\5 File > Save Z3EIRL . nios2_system.qsys T7 A ILERELET .
REMNSET LIz, Save System 1> F™% [Close] KA THLEY .

2-6. VAT L ED1—ILEER

1. TS5YNIH—LTHFAF—DAZ1—m5 Generate » Generate HDL %32IRJ % & Generation "I/
IRRTEINET . ATIZHD [Generate] RALEI)IIL, VAT LEERLET,

a= Generation

CCDHRTEIE. COFEETIETIAIEDEE Generate #RITLET .

~ Synthesis

Swnthesziz files are uzed to compile the system in a Quartus project,
Create HOL dezien files for swnthesiz: | wyarjl

[ Greate timing and resource estimates for third—party ED& swnthesis tools.
Create block symbol file (bsf)
~ Simulatien

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

Simulation zcripts for thiz component will be generated in a vendor—-zpecific sub-directory in the specified output directory.

Follow the guidance in the generated simulation scripts about how to structure your desien's simulation scripts and how to use the ip-setup-simulation
and ip=make=-simseript command-line utilities to compile all of the files needed for simulating all of the IP in your desien.

Create simulation model Mone  «

[~ Output Directery
Path:

Cfimtel FPG A prifom_lab_dev/lab24hios 2 _svetem

G o=

[ 2-2-11] Generation 4K

2. Generate IAURIDAYE—RYIRX[Z “Generate: completed successfully.” ERRSNNIEX, O RT
LB a—)LAERIZERBENZELT=, Generate D1 K% [Close] TRAED)vILTHLET .

3. TSYNIF— L TFTHFAF—DAZa—h D File ™ Exit Z3EIRL. TSV TH— L THAF—EFHALET .
LUTDY1 o R9RRFEIN=5 [0K] RELES )y L THLET,

(W Quartus Prime *

¥ou have created an IP Variation in the file

C:/fintelFPGA_prjfcm_lab_dev/lab2/nios2_systemn.gsys.

To add this IP to your Quartus project, you must manually add the .qip and sip
files after generating the IP core.

The .qip will be located in <generation_directory=/synthesis/nios2_system.qip

The sip will be located in <generation_directory=/simulation/nios2_system sip

[E 2-2-12] Generation "94K™9
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3. N—FIx7-THLU DR

FSIRTA— L FHAF—TERLIY R T L D2 — LB ERBEEICEREL T, \—HKYT7 - FHA>
EERLET,

3-1. YATLEDA—ILEAAREIVRT D
__ 1. Quartus Prime MA=a1—M\> File » Open %:ERL. HohLHABEIN R LMUBBOT A2 T74
IWEREET,
TA—YME UT 2 BEOEENAESNTOET DT, BADFEAFETHLIERE 7MLV T D
&R, FALTZALY,

[£ 231] yOvHL)vbDiEsR

BRI 57714
VHDL nios2_basic_lab.vhd
Verilog HDL nios2_basic_lab.v

2. nios2_basic_labvhd (v) [&. HSHLEH nios2_system ELaA—ILEAVRBU R T B NRFETITHN
TWET , R— I EERT S ERDRTER D=0, [F 2-3-2)] Ly RN EimEL TSI,

(& 23-2] wEEFMLHRERNS

VHDL DIFE (28 17H)

iR ul0 : nios2 system o o e o .

& PORT MAP ( clk clk => :CONNECTED_TO_clk_clk, : -- clk.clk

il led pio export => : CONNECTED_TO_led_pio_export,: -- led pio.export

reset reset n =>I CONNECTED TO reset reset n : -— reset.reset n

. O 2

] u0 : nios2 system

% PORT MAP ( clk clk => osc_clk,

% led pio_export => tmp,

reset reset n => reset n

) 7
‘ Verilog HDL DIFE (15 1T7H)

ﬁ nios2_system u0 (
1
% .clk _clk | (<connected - to - clk clk>), 1 // clk.clk
ﬁﬁ . led_pio_export: (<connected - to - led pio export>), : // led pio.export

)

= nios2 system u0 (
% .clk clk (osc_clk),
% .led pio export (tmp),

.reset_reset n (reset_n)

);

e |
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3. #REMR T #%. Quartus Prime MA=a1—h'S File » Save ZEIRL. THAI7MILERELET,

4. nios2_basic_labvhd (v) DBALYTULNAIREE T, Quartus Prime M A=a1—M\5 Project » Set as Top -Level
Entity ZEITLET . COERIET. nios2_basic_labvhd (v) (FEDTOACIIMDRLEMT A ELTES
. TSI IMIBFINET,

View  Project Assignments Processing Tools Window Help

Add Current File to Project & &

v
2] . - -
; %x Add/Remove Files in Project... B E
tor [|-| Revisions...
Copy Project... ==
Clean Project... RY 1ei
0OMoa eee, 57
basic_ = Archive Project... Y nio
Restore Archived Project... RT
clk
Import Database... rese
Teds
Export Database...
ios2_|
Import Design Partition...
Export Design Partition... TECTUI
Generate Design Partition Scripts... MENT 1
RT(c1l
Generate Tcl File for Project... _rlegl
—_— e,
Generate Early Power Estimator File
OMPONI
—_— Upgrade IP Components...
L o:
Organize Quartus Prime Settings File L T
Co
p A B Setas Top-Level Entity Ctrl+Shift+)
11052
> oF Hierarchy o MAP (

[E 2-3-1] Setas Top-Level Entity

___ 5. Project Navigator .£>/F (Quartus Prime EIEZL) OFILA % Files E'z— IZHIYEBZ. TiE77
AILDBEEFIN TSI EFHEFBL TS,

Project Navigator = Files * [Rlg/e = Project Navigator [E] Files >Rl x
Files Files
il my_eriginal_constrain.sdc my_original_constrain.sdc
@ nios2_system/synthesis/nios2_system.gip E nios2_system/synthesis/nios2_system.gip
abe nios2_basic_lab.vhd nios2_basic_lab.v
[E 2-3-2] Project Navigator > Files (VHDL) [E 2-3-3] Project Navigator > Files (Verilog HDL)

TSR 1. Project Navigator 74RO ME 1—% Hierarchy [ZRLTLESLY,

—
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3-2. FPGA DIMRIRFELAT O (EVTYALY) 5
ERLI=TH 1> LDIEE%H FPGA ENENHFATH AT 51280, ELBSEFIRELET .
BEH. COFEETIIIT TICEL T HAUNERBEINTNET , EDOKIIERESNTLEINERERLELLS,

1. Quartus Prime MDA*=a1—MH\> Assignments » Pin Planer Z#2&1L . All Pins X F DA [E 2-3-4]
DEBYRESN TSI EFFEAL TSN,

i Mode Mame Direction Location /O Standard I/ O Bank
€ leds[0] Unknown PIN_T20 15V 5
0 leds[1] Unknown PIN_U22 15V 5
'0 leds[2] Unknown PIN_L121 15V 5
€ leds[3] Unknown PIN_AAZ1 15V 5
€ leds[4] Unknown PIN_AA22 15V 5
0 reset_n Unknown PIN_D9 3.3-V LVTTL 8
© Unknown PIN_M2 25V 2

o | <<new node>>

o

I«

[ 2-3-4] AllPins JRI (Pin Planner)

2. [FREHAEF AL, Pin Planner D A=a2—M5 File » Close [Z&Y) Pin Planner ZFALET,

3-3. N—F9x7 - THAL &1L
SERHLI=/\—F917 - THAZIARAILLET,

1. Quartus Prime (DA=1—M5 Processing ™ Start Compilation %%7')v-L . A/ JLEBRRLE T,

Project  Assignments | Processing | Tools Window  Help

I ! o Stop Processing Ctrl+Shift+C } é; ,5 A BB Q @
% - d I Start Compilation Ctrl+L
4% Hierarchy Analyze Current File Start Compilation @)
Entity:Inst Start b Sa—khykiRay

[® 2-35) a2/ ILET

aVNAIVIZIEZLVDOBREZEZELET,

e |
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2. Messages "74>F™(Z. Quartus Prime Full Compilation was successful. DA T+ A— 3> Ayt—I MK
RSNT=H, IT—RETHIELGLAVNMILBERTLTLET

- » - . .
@ 332101 pesign 1is fully constrained for hold requirements

Quartus Prime Timing Analvyzer was successful, 0 el
i ) 293000[Quartus Prime Full Compilation was successfu'l.]O |

Messages

Systern (12) Processing (138)

[E 2-3-6] Messages 1K™
COEBRFIIS—ARETHELGAVNIILDNTETTBET T LLIS—MRELIHE L, AL
BOWERDRTITIEEDFE R A BT 50 T7—DREREZEBREEST DLELHYET

Tl I5—Avt—20M, T—Z0 T Avt—UNRETHEELHYETS . T—=U T [FERELELT
LRDATYINEDETH, T NEEFHEEL . TDNBERET NENEHTETHDONEL—HF—H
ETL T2,

By —UNBEDFHFBEHERT BT ALTHEEEFAL TR, (14 R—2 [H 143] 8)

4., N—F9xz7 - THL2% FPGA A& O—F

YERLT=/\—F L7 - THADT—%% MAX10FPGA (Ao O—KRLET,

A\ ERE:

FEROBAFETIL, a7/ JL#EIZ Quartus Prime @ Timing Analyzer [Z&kA2 A4S MREEE{TUN., A
EBYDEENEIRTEDINERIILET . PIF T 2RMIV T E B R CEHEDHERTE =5, R—F

DT INAANT—REEZAHTT,

SEIDEETIEAMIV T RIEERLTWET A, BB ORIV T 213 BEiTE{To1-LTT
N RANDEEIAAFEITOTLIESLY,

@ Note:

MAX 10 BEFEFYRIE, FPGA NT—4%4 U O—R T B R—RIZHAAENT=ATIL FPGA 5
>a—k « —7JJL I (IBFF USB Blaster™ Il) BIREZEERALET . /WA ER—FDEREIL. FYMIHE
LTS mini-USB 7—JILTITLVE T, /WA ER—RANEIET H7=0IZIE. 1> TIL FPGA A0
—R—=T)L | BORSAN—FAAM—=ILTELENHYET . A1V A—ILAEIE, [ 1-1] No. 5
HFTELEELY,

1. FYMIBEOERIRIAEEGL. R—FDEEMN OFF THAZEZHERL TS, Z0H%., TED
mini-USB o —J JLERAWTR—F &RV EEHELET, (K 24-1] SE)

_ 2. FRR—~NEREHMBLET,

—
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G-
=
-
=
-
n
=
™

[E 2-4-1)] /8vavEER—REiER

3. Quartus Prime MA*=a1—h\5 Tools > Programmer %1EiRL . Programmer Z##2EILET ,

__ 4. Programmer O [Hardware Setup] 7R3> EIEDMEAS, USB-Blaster Il EFRTSN TS EEFEELET

; Hardware Setup... ‘USB—Blastenl [UsE-1] | Mode: |[JTAG 7

[] Enable real-time ISP to allow background programming when available

[E 2-4-2] Hardware Setup

3L No Hardware RxDIGEIZIL. [Hardware Setup] 1R3> %%')y4L . Hardware Settings %7 M
Currently selected hardware IED T )LE > 1) DD, USB-Blaster Il Z&iRL . [Close] RAED) v
LTLEZELY,

___ 5. Programmer @ Mode FILA I -1)XLMD JTAG ZEIRLET

a Hardware Setup... |U5E!—Bla5ter1| [USB-1] | Mode: |JTAG &

[ Enable real-time ISP to allow background programming when available

[ 2-4-3] Mode

____ 6. Programmer O Files ##IZ. #™2>A—KR9 5T74)L nios2_basic_lab.sof HERIN TSI LEFEEL
F9. ([H 24-4] BH8)
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<none> LS TWAIGEIZIX. [Add File] KRR Oy HOL ., BEILF=77AILTSOHF M5
nios2_basic_lab.sof Z#IRLET . EETAHILF—MA output_files F#/LF— [CERSNTNET )

7. 700335 ToavEERLET,
S EID;EE TIL, FPGA O SRAM BT —2%E5ET 571-8. Program/Configure |ZFTv% AN TL

Pt AW
File Device Checksum Usercode Program Veri
',tﬂn Start g / f)'
Configure
b stop output_files/nios2_basic_lab.sof ~ 10MSODAF4B84C6GES [0D3914B2  003914B2
m Antn Netert

[ 2-4-4] #orO0—K3F 3% sof T7MILEIERE

__ 8. Programmer @ [Start] R3A> ED)vIL, T—RADEZAAERBLET

Progress /\—HY 100% (A>T EEZIAHSE T T o Messages 4R IIZIE Successful DA T+ A—

~ N S —_
AU RITENFET
; Hardware Setup... |USB—BI.aster1I [UsB-1] Mode: | JTAG 7 Progress: ’ 100% (Successful) E
[[] Enable real-time ISP to allow background programming when available
W ot File Device Checksum Usercode Program,/  Verify = Blank- Examine  Security Erase
Configure Check Bit
b stop output_files/nios2_basic_labsof ~ 10MSODAF484C6GES 003214B2  0D3914B2

(R 2-4-5] EZAHTET

IN—FIT7 - THADT—4EIE FPGA ITERESNFELI=AY. FPGA RERD Nios II| Aty H—MNEITTS
=ODTOTSLNEEBYEREA . TD=6H . FHFEKR—LD LED (XEKTLI=FEETT,

#ELVT, Nios | TAEYH—IRITIHY I 7 DRFEHBEL . EITLELLD,
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5. YISOz F7EENT

Nios Il Software Build Tools (LA~ Nios II SBT) . Nios II Oty H—MmITOMHERAREIRETI,

S EID;EE TIE. Nios Il SBT ZFHLT. C Y—RI—KFDE LR, BLUE—F k- T05 S LORAFER—FA~
DAY O—RETEERLET . FATS ¢ Y—AI—KIL. Nios I| FTA+EyH—m5 PO Z#EALT. B
R—FD LED ZRESEAEELTOTSLEFRANET,

5-1. Nios Il SBT ZHZE}
1. Quartus Prime D A=1—h\> Tools » Nios Il Software Build Tools for Eclipse %%7') L CEELET .

@ Note:

1L COEHAET. GUI BRTJRSNEL, HBWME YIRIz7 - TSI MERFIZIS5— (Failed
to execute: wsl ./create-this-app —no-make) MFEEL-IGE (X, LLTDT7O—(ZKY Nios Il SBT ZHZEIL
TLIZ&LY,

<Windows 10 Di5E>

1. Windows 10 @) [AZ—N] » Intel FPGA <version_build> Standard Edition » Nios Il Command Shell
(Quartus Prime <version>) ZG%7')y7FRL ., a—bhyb-TAaA0DI71 IV DIGFREREE
ED

2. Nios Il Command Shell (Quartus Prime <version>) % [E¥&&ELTHETT] L. Nios Il Command Shell
#EHLET,

3. eclipse-nios2.exe AXUREERITLTEEILET,

] 8 fmint/c/fintelFPGAS20.1

<Linux 0S DiHE>
1. #—3FILETTFEITURIZEY Nios Il Command Shell ZHEEILET .
<Nios II EDS install path>/nios2 command shell.sh

2. eclipse-nios2 #A4FLTEBLET,

—
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__ 2. Workspace Launcher D #2EILET ., [Browse] K2> %#%') 4L Workspace [Z;EE 2 A Quartus
Prime AR THILE—T®D software ZIEFELT [OK] AEY &) voLET,

& Workspace Launcher Ed

Select a workspace

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

Workspace: | C¥intelFPGA_pri¥cm_lab_dev¥lab2¥software w Browse...

[JiUse this as the default and do not ask again:

Gncel

[E 2-5-1] Workspace Launcher

Nios Il SBT ASi2&ILETS,

& Nios |l - Eclipse — [m] X

Eile Edit MNavigate Search Project Run  Migsll Window Help

o E e @O QiE P e [quick Access || g | [[@ nios

[ Project Explorer 52 = 8 = B 5 Outline 33 = 8
BESle ~ o =

An outline is not available.

[21 Problems 52 Tasks Conscle Properties @ ¥= 0

Ditems

Description Resource Path Location Type

0 items selected

[E 2-5-2] Nios Il SBT

]
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1. NiosSBT _EDA=a—h\ File » New » Nios Il Application and BSP from Template %%7')y%7 Ui2BILET

& Nios Il - Eclipse
File JEdit Mavigate Search Project Run Ni Help
Mew Alt+5hift+M > Nios Il Application and BSP from Template
Open File... Nios Il Application e
Close Cirl+W Mios |l Board Support Package F
(0 Lir+ =]
Close Al Ctrl+Shift+\W Nios If Library 3
™ Project..
Save Ctrl+5 A
Save As = Other.. Cirl+MN &
r

[ 2-5-3] Nios Il Application and BSP from Template Z#ZEf

_ 2. oI — L TFTHAF TRz R T LON— RO 27BN CR SN R T LER I 7ML E

HELET.

» Target hardware information )70 SOPC Information File name ¥&(Z. /\—FOx7 - TH A %&/ERL
= lab2 ZAILF—AD nios2_system.sopcinfo ZFEIRLFET,

» Application project T!J7® Project name %I, soft_test EATILFET .

- Templates #:A H\5 Blank Project

EERLET

Nios Il Software Examples

template

& Mios Il Application and BSP from Template

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

Target hardware information

SOPC Information File name:

C¥intelFPGA_pri¥cm_lab_dev¥lab2¥nios2_system.sopcinfo

CPU name:

Application project

nios2_cpu

W

Project name:

soft_test

Use default location

Project location:

Project template

g 13 NOsTCs

Count Binary
Float2 Functionality
Float2 GCC

FloatZ Performance
Hello Freestanding
Helle MicroC/O5-1l
Hello World

Hello World Small
Memory Test
Memony Test Small

C¥intelFPGA_|

pri¥cm_lab_dev¥lab2¥software¥soft_test

Template description

Blank Project creates an empty project to which you can add A
your code.

For details, click Finish to create the project and refer to the
readme.txt file in the project directory.

The BSP for this template is based on the Altera HAL
operating system. To use a BSP based on a different
operating system, click Next and select the BSP from the BSP
projects list.

For infermation about how this software examole relates to

[® 2-5-4] Nios Il Application and BSP from Template
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EXTETR. [Finish] R8> %#9')voLET,

3. LW IR 7 -TOC A ERE L. Nios Il SBT @ Project Explorer 27 RIZ soft_test &
soft_test bsp HYEMESNET,

& Mios Il - Eclipse

Eile Edit Mavigate Search Project Bun

i

[T Project Explorer 53 = 8
BE&|le 7
(=5 zoft_test
=2 soft_test_bsp [nics2_system]

(K 2-5-5] Yok 7-FOCIMER

5-3. C Y—Xa—RDAHR—k

HoMLORAESNT- C E5F

Mios I
RERCRAARSEENCESE R

DY—RIF7AIWNEY I 7 - TASTIMA o R— L ET,

1. Windows THRTO—S%FE. ZOEE 2 T4+ILF—T D software 7+ )LF—IZ#%5 led_output.c 77
A JL% . Nios I SBT @ Project Explorer 27 RIZ#% soft_test 74 LF—IZFZ5v7&FOYTILET,

& i
| File Edit

fuil

i [ Project Explorer 33

Mavigate Search

Ver20.1/Rev.l 20204 10 B

Project Run  Niosll Window Help

NERGANERANERACASE R P RA S I0=00 10 SRR SR A

| @ = | software

=L 5 =T
« o v
cm_lab_dev 2

b1

.metadata

<« intelFPGA_prj » cm_lab_dev » lab2 » software

RemoteSystemsTempFiles

soft_test
qsys_edit soft_test bsp
db < led_output.c
incremental_db
nios2_system
& File Operation %

Select how files should be imported into the project:

l (®) Copy files '
Link to files

Copy files Z#RL. OK RZEH)wH

Create link locations relative to: | PROJECT_LOC

Configure Drag and Drop Settings...

@ Cancel

[® 2-56)] ¢ Y—Ra—KETOSHRATE—
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2. Nios Il SBT @ Project Explorer 27 RIZ&H5 soft_test T4 JLF —%REEAL. led_output.c A soft_test T+
WE—ZA U R—FEN TS T EEHERBL TS, led_output.c £ TILYYvIT%HE C Y—Ra—F

NERIRENFET,
& Mios |l - soft_test/led_output.c - Eclipse
File Edit Source Refactor MNavigate Search Project Bun  Niosll Window Help
- BEHCGAEARAERNCRSE AT BRIV RSl N=Rrin s I -
[ Project Explarer 52 | 2] & | @ =~ — O [£] led_output.c 3
v 5 soft test 1 #include <stdio.h>
! ? 2 $incluode <io.h>
[ led_output.c 3 #include <unistd.h>
=T Createthisapp ? 4 #inclode "system.h"
[ Makefile s
readme.txt & #define PERIOD 500000
=5 soft_test_bsp [nios2_system) 7
g=1int main (void)
o I

[E 2-5-7] led_output.c

5-4. YO,z 7-7aSzHMDE LR

1. Nios Il SBT @ Project Explorer #JRIZ#& % soft_test bsp T+ IL5F—%H41) v T:ER » Nios Il » BSP
Editor Z:&RL. S AT LDREEHRLET,

i~ oo G-~ [f~G~ -0~ Q- ED 5~ 2 8 Mt
[ Project Explarer 32 | 2] & | ¢ ~ = 0O [€] led_output.c 22
v 5 soft_test 1 #incluode <stdio.h>
[ Includes ?| 2 #include <io,.h>
m led_output.c 3 #inclunde <unistd.h>
[ create-this-app ? 4 #include "system.h"
[ & Makefile
=N ¢ #define PERICD 500000
= soft_test_bsp [nios2 | Mew ¥
Go Into
Open in New Window m Nics II, start!!wn"):
=] Copy Cirl+C
Paste Ctr+V
BASE, 0, 0O=x55);
Move... o -
Kestore from Local Histony...
Nies Il Nios Il Command Shell...
Run C/C++ Code Analysis Generate BSP
Team > BSP Editor..
Compare With > Flash Programmer..
Properties Alt+Enter

[E 2-5-8] BSP Editor Z#CEf

__ 2. BSPEditor D4 ROD Main 27 1ZHWT, FatA T avEE# (v) ISLET . D&, BSP Editor 771
URDETIZALET S [Generate] K4 %) yHL. [Exit] 7R%> T BSP Editor 94 R OZEFALET,

*  enable_small_c_library =0On

= enable_reduced_device drivers=0n
—
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= BSP Editor - settings.bsp - O X
File Edit Tools Help

koﬂware Packages Drivers Linker Script Enable File Generation Target BSP Directory

SOPC Information file:  C:\intelFPGA_prj\cm_lab_devYab2'nios2_system.sopdnfo
CPU name: nios2_cpu
Operating system:  Altera HAL Version: | default -
BSP target directory:  C:\intelFPGA_pri\cm_lab_devab2\software\soft_test_bsp

[=-Settings ~ hal ~
= Céomr:lon sys_clk_timer: none
-gys_clk_timer ; A
- timestamp. timer timestamp_timer: none ~
~stdin stdin: i -
—etdout jtag_uart
-gtdarr stdout: jtag_uart ~
--anable_small_c_library
--enable_gprof stderr: jtag_uart -~
-enable_reduced_device_drivers
--anable_sim_optimize I enable_small_c_library I
=Hlinker

enable_exception_stack L] enable_gprof

exception_stack_size I enable_reduced_device_drivers I

exception_stack_memory_region_r

~-enable_interrupt_stack [ enable_sim_optimize

[B 2-5-9] BSP Editor

3. YT FEEILR (Build) LETF,

Nios Il SBT @ Project Explorer #7RIZHZT7T)r—3>-TADIIRDTAILE — (soft_test) ZERL.
%)% » Build Project %)y LET

& Nios Il - soft_test/led_output.c - Eclipse

File Edit Source Refactor Navigate Search Project Run  Niosll Window Help

: . — . e -~ A e A S
] I e LTS
[?5 Praject Explor Go Into
(5 soft_test Open in New Window b'h:’
hid INClud >
[® led_ou [E] Copy Ctr+C  [td.h>
|=| create- Paste Ctri+y [Em.BT
[ & Makefi
readrm Delete Delet= | 500000
5 <oft test | Remove from Context Ctrl+Alt+5hift+Down
o Source >
Move... .
1lo from Nios
Rename... F2
Ey Import.
iy Export.. ED_PIO BASE, |
Build Project (PERIOD) ;
ED PIC BASE. |
Clean Project

[E 2-5-10] FACIHMEEILR

_ 4 I5TKELRDETITHILEMHRLET,

[#] Problems J=| Tasks | B Conscle 52 |[C] Properties
COT Build Console [soft_test]

Info: 24 EBytes free for stack + heap.
Info: Creating soft_test.objdump

nicgl-elf-objdump.exe --disassemble --syms --all-header -—-source soft_test.elf >soft_te:
[2oft_test build complete]

10:22:21 Build Fimnished (toock 17s.785ms)

[E 2-5-11] Console 4K
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5-5. YIhHx7-TOTSLEET

1. Nios IISBT @ Project Explorer 27D soft_test F#/L¥— %7%%')»% » Run As » Run Configurations

#=9)voLET,

= Nios |l - soft_test/led_output.c - Eclipse

File
il

Edit Source

Refactor

MNavigate Search Project Run

[ Project Ex lorer &%
i [£5 soft_test
] Mew
Inarie

gl Includ

Go Into

Profiling Tools

Debug As

Profile As

Restore from Local History...
Nios Il

lIndate linked Resniirres

Mios I

&=

S}

| @

i NEK I

Window Help
i@~ e -G B0 -Q-i@mE v e

v = H

1 Lauterbach IS5

2 Local C/C++ Application

3 Nios Il Hardware

4 Nios Il ModelSim

[£] led_output.c 3

#include <stdio.h>
#include <io.h>

#inclunde <unistd.h>

Run Configurations...

[ 2-5-12] Run Configurations

____ 2. RunConfigurations 4> RODT AT Lh S Nios Il Hardware ZEIRLTE T ILY)vILET,

% Run Configurations

Create. manage. and run configurations

Nios Il Hardware Tab Group

X

»,

I 1 Nios Il Hardware

& Nios Il ModelSim
(B8] Nios Il ModelSim v

£ »

Filter matched 7 of 7 items

G b | B Configure launch settings from this dialog:
type filter text |_, - Press the 'Mew’ button to create a configuration of the selected type.
[£] C/C++ Applicatior || i= - Press the 'Duplicate’ butten to copy the selected configuration.
= :.’:fC+ +LRElee e 3 - Press the 'Delete’ button to remove the selected configuration.
P

- Press the 'Filter' button to configure filtering options.

- Edit or view an existing configuration by selecting it.

Configure launch perspective settings from the 'Perspectives' preference page.

@

Run

Close

[E 2-5-13] Run Configurations

=y

3. Run Configurations 74K ® Name #F [ZHWVT, TIAILED New_configuration MSIEED LTI

FELFEY , COEETIE soft_test EANLTZELY,

& Run Configurations

Create, manage, and run configurations

Nios Il Hardware Tab Group

»

T [F= 1,
CEX B3®-

Ver.20.1 /Rev.1

type filter text

[T] C/C++ Application
[£] C/C++ Remote Application

B Launch Greup
v m Nios Il Hardware

P New_configuration
P Nios Il Hardware v2 (beta)

20205 10 A

MName: | sofi_test

[ B Project

Target Cunnectiun] :t\? Debugger] E:/ Suurce] E Qummun]

Project name;

Project ELF file name:

soft_test

w

ChintelFPGA_priicm_lab_devilab2\=oftware\soft_test\soft_testelf

|:| Enable browse for file system ELF file

[E 2-5-14] Name {HEHRE
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____ 4. Run Configurations "74>F™2 @ Target Connection %7 %2R . 5 LD [Refresh Connections] 75> %
2oL ET, [K 2-5-15] D&SIZ USB-Blaster Il HMRESINZDEHERLET

& Run Configurations X
Create, manage, and run configurations
The expected Stdout device name does not match the selected target byte stream device name. @
OB X | E 3P~ Name: | soft_test ‘
type filter text Projec rl Target Ccmmzct\cm\lj‘ffc‘~ Debuggeﬂ By Source} =] Qummurﬂ
[£] C/C+= Application S oy e s o s s o o =
[€] C/C++ Remote Application Processors: [ |

v ¥ Nios Il Hardware Miosl:d Resolve Names
4 MNew_configuration
M Mios Il Hardware v2 (beta)
&) Nios Il ModelSim

B Nios Il ModelSim v2 (beta) Device ID Instance ID Version

I Launch Group Device D Instance ID Architecture I PRI Lireeing I
3B-Blasterll on localhost [USE-1] 10MO8SAL. |, . i josl 213

System ID Properties...

[E 2-5-15) $EarER

System ID checks £ D 2 DDA T3 EBHIZL. [Run] K% #9)9ILET,

System ID checks
Ignore mismatched system ID

lgnore mismatched system timestamp

Download

Download ELF to selected target system
Start processor

|:| Reset the selected target system

Revert Apply

Cluse

[® 2-5-16] System ID checks MDA T3>

5. Nios Il SBT @ Nios Il Console 4RI, C §FY—AO—RLIZEEH L= printf BEEOHE ¥ 3554
“Hello from Nios II, start!"” HWFEETEET,

roblems Tasks Console m Mios Il Console &3 Properties = E ~ = 8
soft_test - cable: USB-Blasterll on localhost [USB-1] device ID: 1 instance ID: 0 name: jtaguart_0

Hello from Nios 11, start!!

[E 2-5-17] Nios Il Console ™94 K™

B, BAFKR—FE®D LED O mREFHEZEL TS, ThiZ&Y . Nios II| MIELLY Iz 7-T055
LEEFTLECEN LM ET,

LED D miEZEHESELT=5. Nios Il Console D4 ROHE EDFRUVNKREZLEI )L TER—IFILERTLET,

5-6. YIMYI7 - TOTSLEEELTRIT
C EEMO—FEHmELT,. TRYSLEEBLTHELL,
_ 1. soft_test ZAIA—T®D led_output.c EHTILY)vIL.C EEBYV—RAI—FEFHEEET,

T
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__ 2. led_output.c M 64THIZ PERIOD ELTEZERSNTL\SIEZE 500000 5'5 1000000 /ZZEE LFET,
Nios Il SBT M A—a1—/M5 File » Save ZERL. C FFEV—A2—FERELET,

= Miosll - soft_test/led_output.c - Eclipse

Eile Edit Source Refactor MNavigate Search Project Bun  Niosll Window Help

I_='<jv |_m§@vﬁﬁv cﬁv@viaﬁgvﬁv%viggd'v; - > 5 5 -
I’y Project Explorer 52 | [ g:‘p | & - — O (] led_output.c 23
v 5 soft_test 1 #include <stdio.h>
:,e;';b' Binaries 2 #include <io.h>
[ Includes 3 $#include <unistd.h>
(= obj 4 #inclnde "system.h"

[ led_output.c
%@ soft_test.elf - [alteranios2/le]
5| create-this-app

#define PERIOD 1000000

G At maan faraa Al

[ 2-5-18] led_outputc F#m&%k

3. 7I)r—30-TASIORDIAILE — (soft_test) #HE4") v TEIR » Build Project Z7')vL. 7
AT OMEEILRLET,

4. EJLEDSET LIz, soft_test TADTHIMDTAHILE—%E21)v% » Run As » Nios Il Hardware %%7')y
L. TRy SLERTLET,

5. Nios Il SBT @) Nios Il Console ™1>/K™91Z. “Hello from Nios II, start!!” DXFEIFERTE ., RIEHZBARA—
KE®D LED DEET HEENETILL TSI EFREZRL TIEEY,

6. LED D miRAEHESALT=15. Nios Il Console "IA R OBEEDFRVNKREILEI)vILTEA—IFILEELTLET,

7. Nios Il SBT MA=a1—MH\5 File » Exit C. Nios | SBT ZFALZET,

FTRTDEEIETLI=5S. Quartus Prime MDA=1—MH\5 File » Close Project &Y, &S 2 7O Ik
#RTLTESLY,

Fi-. BRER—FDOERE OFF IZLTEALY,

@® Note:

COEETIE. N—F2x7 A A= KD Nios | DT—k-AA—=D% (T MAX 10 FPGA D SRAM
fBIICA I O—FLTLSD T, FRAR—FDEREZYSE FPGA RDT—RIFEHESNET, ZD
F=OHGMELTHILSELI=HDITIE N—F Iz 7 -4 A= 1E MAX 10 D Flash AEYF8EIE (CFM) I
704 5.L0L. Nios | DT—kAA—1E MAX 10 DRERH DI ZAEL-TEHRMEAT) 1248
W OELHYET,

¥ INMLOEERFSEOEBTIIITVER AL III—ADEIFTEREINDID A—D—DRFaAVMOEHD
Web a7V ELEZSN,

LLET, EE 2 OEEETATRTTY,

—
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JRE 3. N ADC Z AL TEEAIE

COEETIE. MAX 10 FPGA [Z Nios Il FA+2:yH— JTAG UART, PIO, On-Chip *E!J, ADC Z#FEL. Y>>
LD C EEV/—RO—FOEEIZLI=H>T MAX 10 FPGA NEDEEL Yo7 F0O5{EE% ADC TT
CHIEBICTERLTI Oy —NTEELEL, #ERERTT DT VIUEERLET,

o HETHRETIVATLOWME

MAX 10 FPGA

DIP ZA oF LED

M=

PIO | | On-Chip RAM || ADC

A5 2248
ITAG JTAG UART
#HAF PC FNRyJ-E51-0 | cpu
JTAG Hub
UsSB-Blaster™ II HERIES

A7 FPGA 47350 —F-r—J )

CNBLDEIR)TIS)LIE Nios | Oty —RBERE/NNRTHD TS5V I+r—L-THAF—DA 2%
T ET,

LRIDOARAHL AT LIE, AT L% nios2_system ELVSITAYHELT FPGA NIZEESIhET,

o IEERNA
TSINTA— L THAF—TORT L ED2—ILEERL
N—RIT - THA AR
N—RIIT7-THA% FPGA ~FoO—F
VI TERST

—
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1. FadzHrEtvk

LLTFDOFIEIZB>T Quartus Prime TURAT L EFDa—ILEERLET .

CDEZTIE, I TIZR—READ Quartus Prime AT TS (nios2_adc_lab) MMERESNTLVET , BE7ED
TOVIHNMITHAUEEBMTHIET N—FI7RADOTAD I NEERSEET , Nios I| TOYH—D
RREZTOIRIE. BT N—FIz7RAOTOC I ERT 2RELAHYET,

JEE 2 £TIZ Quartus Prime @ GUI ZFACTLES=15& 1. Quartus Prime Z#2E1L TLEELY,

____ 1. Quartus Prime M*=1—M\> File » Open Project Z#iRL. UTOBEGFETOCIHOM I7A/ILERIRLT
[BI] R2 %= )9ILET,

C:/intelFPGA_prj/cm_lab_dev/lab3/nios2_adc_lab.gpf

Open Project *
[ v « intelFPGA_prj » cm_lab_dev » lab3 » v O lab3Mizs R
EE v FLLIANS - BE~ M @
v intelFPGA_prj () software
W cm_lab_dev nios2_adc_lab.gqpf
> lab1
lab2
~ lab3
software
v
T4 BN | v| Quartus Prime Project File (*.qp ~
=1(0)] Fvull

[® 3-1-1] Open Project

2. Quartus Prime DEEZELIZHIET S Project Navigator 74> Fro®M Hierarchy £2— IZEWT, LT 2 &
FHERBL TLZALY,

nios2_adc_lab MEEFIN TS
B—4 D FPGA EIEAY 10M50DAFA84C6GES THD

(O Quartus Prime Standard Edition - C/fintelFPGA_prj/cm_lab_dev/lab3/nics2_adc_lab - nios2_adc_lab

Eile Edit Miew Project Assignments Processing Tools  Window Help

Of ||+ I ") O nios2_adc_lab | S EEL D FES 8L
¢CHUEGSE A HOLPVR LA} »~EHY &

Project Navigator 4% Hierarchy v RIAE =

Entity:Instance

% MAX 10: 10MS0DAF484CEGES
* nios2_adc lab 7B

[E 3-1-2] Hierarchy E2— (Project Navigator "74>/Kr7)

]
Ver.20.1/Rev.1 2020 & 10 A 43/64 ALTIMA Company, MACNICA, Inc.



1\ ARBLIAAVERENSATIL BE =27l (MAX 10 BIFEXVHE)
A
° A Macnica Drvision Company

2. F59hIr—LTHALAF—TORTLEDS2—ILEER

Quartus Prime 2@ AV AT LHEEY—IL TS5YNTH—L - TH A F— (Platform Designer) Z{FEHALT.
Nios | 7Oty H—Z2 BT RTL-ED1—ILEERLET,

2-1. FS5YRNIH—L-THALF—%iEE

1. Quartus Prime DA=1—h\> Tools » Platform Designer Z&iRLET

_ 2. TSUNTA—L-THAFT—HEEIL. 77/ L OEREE,RRENET

COEBICIE, BPETHERLEVATLA-ED1—IILAHONCORAESNTNET . FETAHILE —HD
nios2_system.qsys Z3&IRL. [FK] "2 ED)vILET,

File Edit System Generate View Tools Help

- IP Catalog 22 - = 0| LT Svstem Gontents 22 | Address Map 22 | Ihterconnect Requirements 8
z a System: unzaved
| “a X 4 ‘
Project | + ‘ Uze  Gonn.. Mame Description Export
ol New Compon -
s B4 X
[F-Svstem "
Library .
1 -Basic Functions | 271 HDIBRT: lab3 v| e m- set
E-DSP oy db
#-Interface Protoco ,"_j :
Lo Pawer = incremental_db
! F=1H.
-Memory hterface R R seffuare
[-Processors and P - ﬁ nios2_system.qsys l
#-Qeys Interconnec
- Tri-State Compol T ARG
F-University Proera
=
lj 7R | Fis
[
N = I F7AIWDRAATYE | Platform Designer System Files (*gsys) I HWE
e .. .
[ 3-2-1] Platform Designer T .gsys ZiEiR
. o — e S5 —
VERGEF DY AT L EDa—ILHMETTSNET
#n Platform Designer - nios2_system.gsys (C¥intelFPGA_prj¥cm_lab_dev¥lab3¥nios2_system.qsys) - [m] x
Eile Edit System Generate View Tools Help
[T IF Catalog &% - m E System Contents &5 | Address Map 55 | Interconnect Requirements &5 P e |
N % 4 x| |a Q System: nioz2_system  Path: clk_(
Project F | Use  Conrections Name Description Export Gilock. Baz
W New Component ! G ce
vetem * G clk_in Glock Input clk exported
L!brlr'y. . D (= clk_in_resst Reset Input reset
azic Functions
o -  ——— ck Clock Output ck_0
— =
[H-Irterface Protocols a~ llpeet R?SEt Duifat
Low Power B nios2_opu Mios I Processor
[#-Memary Iterfaces and Gontrollers = cle Clack Input clk_0
- ‘Processore and Peripherals ¥ reset Reget Input [=1k]
Qsys Iterconnect data_master Avalon Memory Mapped Master [clk]
' 'T”_‘Slat_E Gompanents instruction_master Avalon Memary Mapped Master [clk]
[E-University Program irq Interrupt Receiver [clk]
debug reset request  |Reset Output [clk]
debug_mem_slave Avalon Memary Mapped Slave [clk]
Mew.. Edit.. & fdd. custam_instruction_m.. (Custom hetruction Master
E enchip_memory On-Chip Memory (RAM ar ROM) Inte..,

[ 3-2-2] Platform Designer T .qsys Z1E7T
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2-2. ADC a7 %3EMN
_ 1. TSYRTH—LTHAF—® IPCatalog I4RIIZHBRE/N—IZ, adc EF—T—FEADLET,
T4 ILA—IRFESNT= Library H5. Modular ADC core Intel FPGA IP Z3E4RL . [Add] REE9)yILFET,

File Edit System Generate View Tools Help

o 1p Catalog &2 - = E_. Svetem Contents oo | Addrezs Map &2 | Inte
e L e T s T s T s e s .
1 & : -
:  ade % a £ ‘ System: nioz? svetem  Path: clk_
N |
Project + lze  Connections MHame
Lo Tl New Component... ‘
Library * C> clk_in
[=-Processors and Peripherals E s &l . e
. E-Peripperet - u:Ik_ -
- = { clk_reset
A “om -~ [ ( A nias?

[E 3-2-3] IPCatalog M5 ADCIP ED1—)LEEER

____ 2. Modular ADC core Intel FPGA IP @ General 27" |ZH T, [F& 3-2-1)] LU [F 3-2-2] DEEYIZ/NS
A—B—EHELET,

[Z& 3-2-1] Modular ADC core Intel FPGA IP D/ \TA—A2—E%5E (1)

A | BENE
Reference Voltage > Reference Voltage Source Internal
Channels 27 >TsD 47 Use on-chip TSD A7 3> =V (On)

wa Modular ADC core Intel FPGA IP - modular_adc_0

“ Modular ADC core Intel FPGA TP
Megators’ altera_modular_adc

4
W General

|~ Block Diagram
[ Shaw sienals

[~ Core Configuration

Gore Wariant: Standard sequencer with Avalon-
maodular_adc_0 i :

- - Debug Path: Digabl.. -
lock lock intemupt samele store irg |, Glocks
eset_sink N ADC Sample Rate: 1Mhz o
de_pll_clock ock ADG Input Clock: 10 M. o

= [s]s{
el [t it = Rafarance Voltaza
equencer csr el Reference Waoltage Source: nternal I
i CE Internal Reference Woltage: FEY;
aiavalon
[~ Logic Simulation

attera_maodular_adz A
Enable user created expected output file: | pizap) . o

Channels  Fequencer

CHO CH1 CH2 CH3 GCH4 GHS CHE CHY CH

"~ On-chip Temperature Sensing Diode
lze an—chip TSD

[E 3-2-4] Modular ADC core Intel FPGA IP D/ XT3 A—R2—ER5E (1)
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[3& 3-2-2] Modular ADC core Intel FPGA IP D/ X A—3—ER5E (2)

| A BEWE

Sequencer &7 > Conversion Sequence Length > Number of slot used 64

Slot1 ~ Slot 64 TSD

ss Modular ADC core Intel FPGA IP - modular_adc_0

“ Modular ADC core [ntel FPGA TP

Megutors” altera_maodular_adz

4
|~ Block Diagram W General
[] Show sienals

[} Core Configuration

modular_adc_0 ' Clocks

[F Reference Voltage

lock

lock irtermupt =

eset_sink [¥ Logic Simulation

reset

de_pll_clock
- o Ohannel

ce_pll_locked . =
onduit |~ Conversion Sequence Length
pEEduencer_csr valon MNumber of =lot used: (g4 ..
ample_store_csr
avalon ~ Conversion Sequence Channals
Slot 1: 5D -
Slat 2: 5D -
Slot 3¢ TSD
Slnt 4 Tor
[K 3-2-5] Modular ADC core Intel FPGA IP (D/\5A—R—ERTE (2)

___ 3. Modular ADC core Intel FPGA IP EIEIDHE FIZHIES S [Finish] 75> %2')vL. ADCIP D/NTA—E—
BEV1RIERACET,

TS5YNTA—LTHAF—@ System Console FIIZ Modular ADC core Intel FPGA IP AViBANESELT =,

File Edit System Generate View Tools Help

IR Cataleg 52 ] E_. System Contents o¢ | Address Map 22 | Interconnect Requirements 52
1 x a T |a ‘ System: nioz? system  Path: modular_adc_(0
4
Praject ~ * | e Gonnestions Name Description Export
W New Component.. ‘ T e 1036 it
ystem x reset Rezet Input
Library sl Avalon Memory Mapped Slave
#-Basic Functions =) 55 external_connection  |[Gonduit led_io_external,
[#-DSP = O jtag_uart JTAG UART Intel FPGA IP
[#-Interface Protacols A clk Glack Input
[#-Low Power = reset Reset Input
E_-'::;ﬂemury Interfadcis a.n: Oc;ntru\lers = avalon_jtag_slave Arvalon Memory Mapped Slave
EDC(;US—SPD:;:ZSD;”D erals — irg Interrupt Sender
Embeddad Processars = timer Interval Timer Intel FPGA IP
Hard Processor Components chk Clock Tnput
Hard Processor Systems reset Reset Input
Inter-Process Communication =l Avalon Memory Mapped Slave
[=-Peripherals o fotere ot Sooder
*® fvalon LGD 16207 Intel FPG | = | [ [ [ [ | | =!%modular,ade0  Modular ADG core intel FPGA IP
. -~ ® 2% Slave To Awalon-MM h:a b4 ok Glack Input
rezet_zink Rezet Input
- ade_pll_clack Cilock Tnput
ey B + Add adc_pll_locked Conduit
SeqUENCEr_Csr Awalon Memory Mapped Slave
E“ Hierarc 2% | Device Fan &% | - = sample_store_csr Arvalon Memory Mapped Slave
I nios2_system [nios2_system.gsys+] sample_store irg Interrupt Sender
E-m clk rq

[Eg 3-2-6] nios2_system [Z Modular ADC core Intel FPGA IP AVEAN
T
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2-3. ADC OI7% Niosll 7Oty HY—|ZiEkk

1. TSURTA—L-THALF—0D System Contents T (ZFHL VT, modular_adc 0 FRPOFTLMIEIZT B71=6.
Y—)LIN—@ [Move Up] ;K% % 5 [E8191)v%0L. nios2_cpu D TIZHEEILET,

X EEERCTTHODIRETT  RWATEHHYEE A,

I: System Contents 52 ‘ Address Map 22 ‘ Interconnect Requirements 52 ‘

x| |a ‘ System: nios?_svstem  Path: modular_adc_0

+ Uge  GConnections Mame Description Export
) B elk_0 Clock Source
> T clk_in Cilock. Input clk
H Ry C clk_in_reset Feszet Input reset
. / Move Up V5> [ [ Glock Output
= —— clk_rezet Feszet Qutput
@' = Q nies2_cpu Miog I Proceszor
clk Glock. Input
¥ — rezet Rezet Input
————— data_master fvalon Memory Mapped Master
—— inztruction_master Bvalon Memory Mapped Master
S E— irq Interrupt Receiver
debug reset request  |Reset Qutput
debug_mem_glave fvalon Memory Mapped Slave
= '8 modular_ado_0 Modular 40C care Intel FPGA IP
clock Cilock, Tnput
reget_sink Reset Input
ade_pll_clock Cilock Input
adc_pll_locked Conduit

SEqUENCEr_CEr Bvalon Memory Mapped Slave

[E 3-2-7] modular_adc 0 DEEZEE

____ 2. Connections MIEBIZHT, [F 3-2-3] &V [K 3-2-8] #5%EIZ ADC a7I/OVIE LU Vb
ZHEREL . Nios || Oty o —EEHLET,

[& 323] yAvHEIEvbDiER

‘ Name R—r 4 b3
modular_adc_0 clock clk_0.clk
reset_sink clk_0.clk_reset
sequencer_csr nios2_cpu.data_master
sample_store_csr nios2_cpu.data_master
sample_store_irq nios2_cpu.irq

T
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12 Sustem Contents 33] Address Map %2 | hterconnect Requirements 25

E | a ‘ System: nioz?_svstem  Path: clk_0

* | lze  Corrections MHame Description Export

L ; -

X O clk_in Cilock Input clk
E CH clk_in_reset Reszet hput resat
: clk Clock Qutput
& — clk_reset Reset Qutput
-~ = Q nios2_cpu Miog I Proceszor
hd clk Cilock Input
¥ reset Reszet hput

% data_master Avalon Memory Mapped Master
————— instruction_master falon Memory Mapped Master
—— itq Interrupt Receiver
debug reset request  |Reset Output
debug_mem_zlawve falon Memory Mapped Slave
custom_ingtruction_m... (Custom Ihetruction Master
J = E modular_ade_0 Modular 40C core Intel FPGA IP
:: _‘.' clock Clock Input
:‘. :.' reset_zink Reset Input
adc_pll_clock Cilock. Thput
RN adc pll_locked Conduit
:' ': SEqUENCEr_CSF fvalon Memory Mapped Slave
:' .-' zample_store_csr fvalon Memory Mapped Slave
T :‘.‘f:—< zample_store_irg Interrupt Sender
B enchip_mamory Or-Chip Memory (RAM or ROM) Inte .
clk1 Clock Input

[R 3-2-8] #8949, Jtvhk, Nios Il L&

3. ADC O7ITRLTHERM B OO ZEHEET ST, adc_pll_clock & adc_pll_locked 7R—F@ Export 75
LEFTIVI)vIL, R—haERRSEET,

LS LR _IP RS PG LIAPI_FPL S LS LU AP RS PR LI IVl e
2 '8 modular_ads_0 Modular ADG core Intel FPGA TP

clock Clock Input clk_0

o . g ————— [ et o e o s s s s o o -y o s

: = adec pll_clock Clock Input modular_ads_0_ado_pll_clock exported |

I < adc pll_locked Conduit modular_ade_0_adc_pll_locked :

RN oo o o e B S o) i e o o [ e e e
zample_store_cer Avalon Memory Mapped Slave [clock]
5 zample_store_irg Interrupt Sender [clock]

(R 3-2-9] PLL LT HT=h DR—IEAERL

4. jtag_uart M5 Niosll TOtEYH—~DENAAEHEHZELET .

IRQ AT LDFEFZDR RIZHVT, jtag_uart [Z [0]. timer [T [1]. modular_adc 0 [Z [2] EERFESNTLY
HILEEHERLET . ([K 3-2-10] SH)

—
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t: Syetem Contents 22 l Addrezs Map 22 | Interconnect Requirements 22 |
x| | a ‘ System: nioz2_system  Path: clk_0
+ Uzse  Connections Mame Description Export Clock Base End IRG  Taes
.|
* (= clk_in Clock Iput elk exported
E C— clk_in_reset Reset Ihput resat
S E— clk Clock Output clk_0
= S E— clk_reset Reset Output
L = Q nies2_cpu Mios I Processor
v clk Clock Tnput clk_0
¥ reset Reset Ihput [ck]
—— data_master Avalon Memory Mapped ba.. [ck]
— instruction_master Avalon Memory Mapped Ma.. [ck]
—> irg Tnterrupt Receiver [ck] 1RO O IR0 31/,
debue rezet request  |Reset Output [ck]
debue_mem_zlave Awalon Memary Mapped Sla.., [ck] 0x0800 0x0fff
custom_inztruction_m... [Gustom Instruction Master
= Q modular_adc_0 Modular ADC core Intel FP..
=k [Clock hput clk_0
reset_sink Reset Ihput [clock]
T ade_pll_clock Clock Ihput modular_ade_0_ade_pll_clock exported
5= ade pll_locked Conduit modular_ade_0_ade_pll_locked
=eqUENCEr_Car Awalon Memary Mapped Sla.., [clock] 0x0000 00007
zample_store_cer Avalon Memory Mapped Sla.. [clock] 0x0000 0x01ff ~
r——< zample_store_irg Interrupt Sender [clock] *ﬁﬂ ,
onchip_mamory On-Chip Memary (RAM ar clk_0 0x0000_8000 |0x0000_ffff o
sw_io FIO {Farallel IO} Intel FP.. clk_0 0x0000_1030 |0x0000_103F
led_ic PIO {Parallel 10} Intel FP.. clk_0 0x0000_1020 |0x0000_102f
O jtag_uart JTAG UART Intel FPGA IP
clk Clock Ihput clk_0
reset Reset Ihput [ck]
avalon_jtag_slave Awalon Memary Mapped Sla.., [chk] 0x1048 0x104f ~
= irq Ihterrupt Sender [ck] >‘€@ ,
= timer Tnterval Timer Intel FPGA IP o
clk Cilack Thput clk_0
reset Rezet Ihput [clk]
z1 Awalon Memary Mapped Sla..) [ck] 0x1000 0101 =
— irg Interrupt Sender [ck] 1 >

(K 3-2-10] EIVAHDEXTE

2-4. R—RAFRLRZHRE

1. TSURIA—LTHAF—DAZ1—h\5 System » Assign Base Address ZEIRL . R—RA 7KL A% BE
TEYEICRELET,

File Edif |System &enerate View Tools Help
Upgrade IP Cores...

IPC - |:|| 12 system

Assign Base Addresses
= X &

ey Y
4 aer
— Assign Interrupt Numbers I e

[E 3-2-11] Assign Base Address

2. TSR TA =L THAF—DAZa—h5 File > Save ZEIRL . nios2_system.gsys 771 ILERELET,
REMNTET LI=5, Save System 1> K% [Close] KA TRHLEY .

—
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2-5. VAFLEDa—IVEER
1. TS5YRIH— L THAF—DA=1—h5 Generate » Generate HDL #EIRT B& . Generation 4K

VBRTENFET  REEEAHYET M. COEETETIHIIDEE. B TIZHS [Generate] RE
)L VAT LEERLEY,

___ 2. Generate 4V RTIDAyt—T 7Ky XIZ “Generate: completed successfully.” EFRRESNNIE, VAT
LB 2= )LAERIZERMEINELT=, Generate D1 K% [Close] TRA%ED)vHILTHLET .

3. ISYNIF— L TFTHFAF—DAZa—h D File ™ Exit Z3EIRL. TSV TH— L THAF—EFLET .
LUTFD91 R RTEN=S [oK] RE2%E9) v TELET .

(Ch Quartus Prime x

You have created an IP Variation in the file

C:fintelFPGA_prifcm_lab_dew/lab3/nios2_system.gsys.

To add this IP to your Quartus project, you must manually add the .qgip and .sip
files after generating the IP core.

The qip will be located in <generation_directory>/synthesis/nios2_system.qip

The sip will be located in <generation_directory>/simulation/nios2_system sip

[E 3-2-12] Generation "94K9
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3. N—FIx7-THLU DR

TSI IA— L T HAF—TCERLE-V R T LB a— )L E R EAERICEREL T, /\—KY9x7 - FH(>
#ERILET,

CORETIE R ELEBT S A I77MUVHT TITRABEIN, VAT L ED2— VDAV AREVALTETLT
WEY,

3-1. Z7MILODFER

1. Quartus Prime DEIEZE LIZGIET S Project Navigator 74> Rro® Hierarchy E 2a—RIZRRESNTLVD
nios2_adc_lab &% 7 )LL) . nios2_adc_labv MTRSNDZEFHERL TSN, ([K 3-1-1] SH)

O—R%RER&. nios2_adc_laby #THAIHIZHD [X] A% E9)voL., T7MIVERCET,

File Edit View Project Assignments Processing Tools Window Help

D o~ [ B nios2_adc_lab - 7 é‘ ‘5 e [ 4 0 @ S » J
¢HEFS AU QLEVER SJRAAQ 2= =Y 4
Project Navigator 4% Hierarchy alge x| & nios2_adc_lab.v
Entity:Instance @ u ﬁ =2 H Jall ﬁ ‘h @ - ﬂ SSE ;
1 @Emodule nios2_adc_lab (
A% MAX 10: 10MO8SAE144C8G 2 input clk
) o 3 input reset_n,
* nios2_adc_lab B 4 input  [2:0] sw,
5 output [2:0] LED
6 bH
7
1
g9 wire adc_10M_clk;
10 wire nios_50M_clk;
11 wire p11_Tocked;
12 wire reset;
13
14 assign reset = !reset_m;
15
16
17 = all_p1l alt_pll_inst (
18 .areset ( reset ),
19 inclko ( clk ),
< >l 20 .c0 ( adc_10m_clk ),
21 .Cl { nios_50M_clk ),
Tasks Compilation r=18=x %g j'locked ( p11_Tocked )
Task all |22 | J AR XEFH "
] - 26 Bl nios2_system u0 (
¥ ¥ Compile Design 27 1 .cTk_cTk En'ios_SDb;_c'Ik), : f,é clk
R 28 .reset_reset_n reset_n), resdg
P Analysis & Synthesis 29 : .'Ied_'io_extern_la'l_connect'ion_export ELE;)), | ﬁ Tedl
. 30 .sw_io_external_connection_export SW), Swit
P Fitter (Place & Route) 31 1 .modular_adc_0_adc_pl]l_clock_clk (adc_10mM_clk), : // mod
P Assembler (Generate programming files) 32 1 ) .modular_adc_0_adc_p11_Tlocked_export(pl1_locked) i // mod
33 H
P Timing Analysis g‘; _I ___________________________ )
P EDA Netlist Writer | EL endmoduTe

[E 3-3-1] nios2_adc_labv

2. RIFEERRLIZV AT L-ED2—)L nios2_system FIREDTADIMEERLET,

Quartus Prime MDA=1—7"\5 Project » Add/Remove Files in Project Z1Z3RLZE T, File name DGR Z&H
BT ZORXKRAUED) YL, Select File 74 K212 ULNT  ¥ab3¥nios2_system¥synthesis MR (23 5
nios2_system.qip Z#EIRLET , (K 3-3-2] S8

ZOTAVIIMIDBRZDMDTH AL IT7AIVIE, BEEHTT,
nios2_system.qip MVEEFSNT-CEETERIL. Settings FA 7O RYIR%E [0K] AT FLET,

—
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g Search Locations FEile name: | (| ’ Add
\
plates . X
Add all
ettings and Conditions | -| -
File Name Type Library DesignEntry g oo
ature I nies2_system/synthesis/nios2_system.qip IP Variation File (.gip) I <MNone>
1 Process Settings top.sdc Synopsys Design Constraints File <MNone> up
ntal Compilation nios2_adc_lab.v Verilog HDL File <Nene> M
sttings all_pllgip IP Wariation File (.qip) <MNone>
=ntry/Synthesis Properties
on Select File >
evel -
sttings - v P <« nios2_system » synthesis » v synthesisDiE 0
put EE - FHLWTAILS- - [ @
DL Inpu
v lab3 2
Baramete . submodules
lyzer .qgsys_edit ﬁ nios2_system.qip
db ﬁ nios2_system.v
stant > nios2_system
ogic Anz software ¥¥cm_lab_dev¥lab3¥nios2_system¥synthesis 77l —
zer Interf] e firet frna v
(zer Setti F7AIA&(N): | nios2_system.qip w | Design Files (*.tdf *.vhd ".whdl * ~
=r
B Froull
T

[E 3-3-2] nios2_systemqip ZIER

3-2. FPGA DNERIRTFEL AT I (EVT7H4M4Y) §5
ERLI=T Y12 LDIES% FPGA ZNERRFATH AT 5=, ELEEEIRELET,
THE. COEETCIEI TIZEL T HAUNREEINTOET . EOISITHREIN TN EEELELELDS,

1. Quartus Prime MA=a1—h\i> Assignments » Pin Planer %i#2EIL . All Pins JX; D#AH [K 3-3-3]
DEBYRESNTINDIEERERL TESLY,

T‘ Mode Mame Direction Location IfO Standard I/ O Bank
€ leds[o] Unknown PIN_T20 15V 5
€ leds[1] Unknown PIN_U22 15v 5
@ leds[2] Unknown PIN_U21 15V 5
0 leds[3] Unknown PIN_AAZ21T 15V 5
& leds[4] Unknown PIN_AA22 15V 5
0 reset_n Unknown PIN_D9 33-VLNVTIL 8
© ok Unknown PIN_M9 25V 2

@ | <<new node=>

a

E £

[ 3-3-3] AllPins JAk (Pin Planner)

2. MIREHAITNIZL, Pin Planner M A=a—h\D File » Close [Z&Y) Pin Planner ZBACET .

e |
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3-3. N—Fx7-THAL %L
1. Quartus Prime MA=a1—MD Processing » Start Compilation Z%%7')y7L. A/ A LEBFIRLET .

Project  Assignments | Processing | Tools Window  Help

r ! v Stop Processing Ctri+5hift+C } 'é‘ ,,:.': ,::. ¥ l”. Q e
% B e d J>  Start Compilation Ctrl+L
#% Hierarchy Analyze Current File Start Compilation @)
EntityInst Start b 2a—bhykiRay

[ 2-35)] a3 /8 ILET

aAVNAIIZIEZVDBRZEZELET,

2. Messages 4>,F™2(Z, Quartus Prime Full Compilation was successful. MDA T#A— 3> Ayt—I MK
RSNT=6, IT—RETHIELGLAVNMILBERTLTLET

COEBFIIZ—DRETEHIELGAVNAAIUNTETITBIET TT . ALIT—IRELIZEIL. fiEHL
HWERDRATYTIZITHEDER A, BT 5= T5—DRERFEBR LBETIHENHYET,
Flo. IS— Ave—C0M, T—=2 T Ayt RETIIEEELHYET, T—=2J [LfEELECT
FRDATYTANEDETH, T ABEHEZRL. TOANBEEE T RENERTELONEI—F —H3
BrLTLZELY,
EAVE—UNBDFMERHERET BITIE ALTREEEERAL TSN, (14 R—Y [ 1-43] )

—
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4, N—FOIF7 - THA % FPGA AN¥HoO—F

ERRLT=/\—F 7 T HADT—42% MAX10FPGA |24 O0—KLET,

A EE:

EREORFTIL., 3278/ JLIEIZ Quartus Prime @ Timing Analyzer [Z&A2 A3 T REEE{TL. BA1F
EBYDHENEE TEINERIELET  BiF T 2313V E BB TEHENERTE =D, R—F
EDTINARNT—REEZAHFT,

SEDEZETIEAMIV T REIIEEARLTWVET A, BEDORRERFINT 23T BiIE{To1-LTT
INAZRNDEEAHFITOTLEELY,

® Note:
MAX 10 BRFEF VKX, FPGA NT—A2%A U O—RT B R—RIZHAAENT=A2TIL FPGA B
>BA—K - —7J)L I (IBFF USB Blaster™ Il) BREZEERALFES . /\a ER—FDERIL. FYMNIHRE
LTLVS mini-USB 77— ILTITULVE T, 7\ ER—RANEIET B1=0IZIE. 12TIL FPGA A0
—R4—J)L I ADRZAN—FARM—=ILTEIDENHYET , 1V A—ILFEIE, [ 1-1] No. 5
TEEALY,

1. FYMIBOERIRIIEEGL. R—FDERED OFF THAHEFHRL TS, ZDR. HED
mini-USB o —J ILEAWLTHR—R &RV ZEGELET, (K 2-4-1] SE)

(B 3-4-1)] /8var EER—REiER

_ 2. FRARR—~EREMHBLET.

T
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3. Quartus Prime MA*=a1—h\5 Tools > Programmer %EiRL . Programmer Z##2EILET ,

____ 4. Programmer @ [Hardware Setup] 7R3> FEREDIEAS, USB-Blaster ll ERTSN TS EEFEALET S

.‘;- Hardware Setup... ‘USB—E!lastEHI [USE-1] | Mode: | JTAG 7

[] Enable real-time ISP ta allow background programming when available

[® 3-4-2] Hardware Setup

$ L No Hardware RRMDIHEIZIE. [Hardware Setup] 1R3> %%')%L . Hardware Settings %7 D
Currently selected hardware IED T )LF 92«1 JZA D, USB-Blaster Il %33R L . [Close] TRAE0") w4
LTLEZELY,

___ 5. Programmer @ Mode FILF 1 JREMD JTAG ZEIRLET

.ﬁ. Hardware Setup... |USB—BLaster1I [UsB-1] | Mode: |JTAG w7

[] Enable real-time ISP to allow background programming when available

[ 3-4-3] Mode

____ 6. Programmer @ Files #&IZ. #™2>O0—KR$ 3774l nios2_adc_lab.sof hE RSN TS EEERLET S

<none> LS TWAIGEIZIX. [Add File] KRR Oy oL, BEILF=77AILT SIS
nios2_adc_lab.sof Z:&RLET , YEETHILF—A output_files T4 /LF— IZERSNTNVET )

7. OGS -F T3> D Program/Configure |ZFTvOEANET

8. Programmer M [Start] R H#91)vIL., T—EDEZAHFFIBRLET
Progress /\—HY 100% 4>z EBEIAHSE T TY o Messages V4R IIZIE Successful DA T4 A—

~ N S —_

DAVNRTSNTT
; Hardware Setup... |USB—BI.aster1I [UsB-1] Mode: | JTAG 7 Progress: 100% (Successful) m

[ Enable real-time ISP to allow background programming when available
» gt File Device Checksum Usercode Program/  Verify = Blank- Examine  Security Erase
Configure Check Bit
I stop output_files/nios2_adc_labsof ~ 10MSODAF484C6GES — 003FS9DF  DO3F59DF

“0 Auto Detect

(R 3-4-4] EZAATT

IN—FIT7 - THADT—ARIE FPGA IZERESNFELI=AY., FPGA RERD Nios II| 7Oty H—MNEITIT S
=D TOTSLNFEEHYEE A,

LT, Nios Il 7OV H—MNETTEYI Iz 7 DIREFEEL. ETLELLD,
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5. YISOz F7EENT

CDEE TIL. Nios Il SBT ZFALT.C Y—AOA—KDE LR, BLUER—Fvk-TO5 S LOBERR—K~A®D
Ao O0—RETEERRLET,

5-1. Nios Il SBT Z#ZE)
1. Quartus Prime D A=1—h\> Tools » Nios Il Software Build Tools for Eclipse %%7')»> L CEELET .

@ Note:

HL COEBAET. GUI BRTFSNEL, HBWLIE VIR 7-TOD T MEREFIZIS— (Failed
to execute: wsl ./create-this-app —no-make) MFEELIIGE(X. LLTFODT7A—[ZKY Nios Il SBT ZHEEIL
TLE&LY,

<Windows 10 Di5E>

1. Windows 10 @) [AZ—N] » Intel FPGA <version_build> Standard Edition » Nios Il Command Shell
(Quartus Prime <version>) ZG%7')y7FRL ., a—bhyb-TAaADIT71 IV DIGFREREE
ED

2. Nios Il Command Shell (Quartus Prime <version>) % [E¥E&&ELTHETT] L. Nios Il Command Shell
#EBLES,

3. eclipse-nios2.exe AXUREERITLTEEILET,

] 8 fmint/c/fintelFPGAS20.1

<Linux 0S DiHE>
1. #—3FILETTFEITURIZEY Nios Il Command Shell ZHEEILET .
<Nios II EDS install path>/nios2 command shell.sh

2. eclipse-nios2 #A4FLTEBLET,

—
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___ 2. Workspace Launcher M#ZEILEYS , [Browse] /AZ> %%'1)v-L Workspace [Z;EE 3 FHD Quartus
Prime A TIMTAILE—TD software ZI5TELT [0K] K% &0 woLET,

& Workspace Launcher #

Select a workspace

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

Workspace: | C¥intelFPGA_prj¥em_lab_dev¥lab3¥software v|E Browse.. |

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

Ok Cancel

[ 3-5-1] Workspace Launcher

Nios Il SBT A\tEEILET,

5-2. YIhox7 - IO O EERR

1. NiosSBT _EMA=a1—hH\i5> File » New » Nios Il Application and BSP from Template %27')y-7Li2&ILET

& Mios Il - Eclipse

Help

File JEdit Mavigate Search Project Run Mi

MNew Alt+Shift+N » @ Mios Il Application and BSP from Template

Open File... Mios Il Application o

Close Chrl+W c| Mios Il Board Support Package E

L e CIr+V (m]

Close Al Cirl+ShiftsWy | B Niosll Library 3
= Project..

Save Ctrl+5 A

Save As = Other.. Cirl+N - &
r

[E 3-5-2] Nios Il Application and BSP from Template Z#CE)

2. TN IA— L T HAF—THER L=V AT LD N— R PIESRA TR EN - R T LEE T 7ML E
EBELET . ([K 3-5-3] B8

» Target hardware information !)J7 @ SOPC Information File name ¥g|Z. /\—FDx7 - TH A %{ERL
1= 1ab3 T4 JLE—N®D nios2_system.sopcinfo Z:&IRLET,

* Application project TV 7® Project name I, adc_test EANALET,
+ Templates #:A HS Blank Project Z#RLET .

SRER. [Finish] 5> &) IILET

—
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& Mios Il Application and BSP from Template O ot

Nios Il Software Examples

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

Target hardware information

SOPC Information File name: | C¥intelFPGA_prj¥cm_lab_dev¥lab3¥nios2_system.sopcinfo

CPU name: nios2_cpu ~

Application project

Project name: | adc test

Use default location

Project location: | C:¥intelFPGA_pri¥cm_lab_dev¥lab3¥software¥adc_test

Project template

Template description

Blank Project creates an empty project to which you can add ~
your code.

Count Binary

Float2 Functionality For details, click Finish to create the project and refer to the

Floatz GCC readme.txt file in the project directory.

Float2 Performance

Hello Freestanding The BSP for this template is based on the Altera HAL

Hello MicroC/Q5-1l operating system. To use a BSP based on a different

Hello World operating system, click Next and select the BSP from the BSP

Hello Werld Small projects list.

Memory Test

Memory Test Small ¥ | | For information about how this software example relates to

< > W

@ < Back MNext =

Cancel

[E 3-5-3] Nios Il Application and BSP from Template

3. FLWY IRz -TOC O RDMER S, Nios Il SBT O Project Explorer 27 N[ adc_test &
adc_test_bsp HYEMEINFET,

& Mios Il - Eclipse

Eile Edit Mavigate Search Project Bun Mi
I AR RS R AR A CE S
[ Project Explorer 53 = O

5 =% adc_test
= adc_test_bsp [nios2_system)]

[ 3-54) VorHx7-TOSTHMER
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5-3. C Y—Ra—KRDAHR—k
HoMUHAEINT- C BEEOYV—RI7AINEYI 97 -TASTHIMIAUR—RET,

1. Windows TR TA—5%FE. COEE 3 A74/LF—TOD software 7+ )LF—IZ%H5 ondie_temp.c
T74 L% Nios I SBT 0 Project Explorer #7MRIZ#$5 adc_test 74 I/ILE—IZFZy7&ROYTLET,

S
File Edit Mavigate Search Project Run  Niosll Window Help
- R G - e — )

| = | software
[ Project Explorer 52 I74) BEA == =5

&« v <« intelFPGA_prj » cm_lab_dev » lab3 » software

e lab3 ~ .metadata

qsys_edit adc_test

adc_test_bsp

RemoteSystemsTempFiles

incremental_db
= ondie_temp.c ]

nics2_system

cutput_files

v software

& File Operation ¥

Select how files should be imported into the project:

(@) Copy files

() Link to files

Copy files ZZFERL . OK RAEIvY

Create link locatior

Configure Drag and Drop Settings...

[E 3-55] ¢ Y—Ra—Fk&JOSzHhAaE—

2. Nios Il SBT @ Project Explorer #7NIZ#5 adc_test T4 /)LF —%EERIL. ondie_temp.c A% adc_test 7+
WA —ZAVR—FEN TS EEFEZEL TS, ondie_temp.c 5 T ILYYvod 5L, C Y—ARa—
FORRSNFET

5-4. YIr9x7-FASIHMDE LR

1. Nios Il SBT @ Project Explorer #7RIZ&5 adc_test_bsp T+ ILE—%H') v T:EIR » Nios Il » BSP
Editor Z3E IR, VAT LDREEHEZRLES . (K 3-5-6] )

—
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£ Mios |l - adc_test/ondie_temp.c - Eclipse
File Edit Source Refactor MNavigate Search Project Run  Niosll Window Help

i REFCANSEACEACASE S RA ol =R il SR =t HaR SR S ERCh =i
[ Project Explorer 23 E|<;=='g>| @ ~ = 0 [ ondie_temp.c 53
v (5 adc_test

* main.c[]
[l Includes
[ ondie_temp.c

e "stdio.h"

170 #include "system.h"

#include "sys,-"alt__irq.h"

#include "altera avalon timer regs.h"

|£| create-this-app
| @ Makefile
=

s

E aEIdc_tsl_bsp [n ia# _systeml

EEE

>

New y» Ko regs.h"

adc ssgquencer regs.h"
Go Into - ==

Open in New Window

| Copy Ctrl+C adc_avg_in);
Paste Crl+V
Debug As »
Profile As »
Restore from Local History...
Mios Il H Nios Il Command Shell...
%7 Run C/C++ Code Analysis Generate BSP
Team ¥ BSP Editor...
Compare With ¥ Flash Programmer...
r

[® 3-5-6] BSP Editor Z#2&h

2. BSPEditor 74K D Main #7 |1ZBWLT, FEA T avidEs (v) 1IZLET .
*  enable_small_c_library =0On

*  enable_reduced_device_drivers =0n

= BSP Editor - settings.bsp — [m| X
File Edit Tools Help
oftware Packages Drivers Linker Script  Enable File Generation Target BSP Directory
SOPC Information file:  C:lintelFPGA_prj\cm_lab_devab3Yios2_system.sopdnfo
CPUname: nios2_cpu
Operating system:  Altera HAL Version: | default v
BSP target directory:  C:\intelFPGA_prj\cm_lab_devVab3'software‘adc_test_bsp
[=-Settings ~ hal ~
E-Common ’
: sys_clk_timer: i v
[=-hal Vs _Clk ] timer
~sys_clk_timer timestamp_timer none ~
timestamp_timer
~stdin stdin it
ag_uart ~
-stdout =
-gtderr stdout: jtag_uart ~
--anable_small_c_library
enable_gprof stderr: jtag_uart ~
--enable_reduced_device_drivers
--enable_sim_optimize I enable_small_c_library I
[=Hlinker
enable_exception_stack || enale_gprof
exception_stack_size I enable_reduced_device_drivers I
exception_stack_memory_region_r - —
~~enable_interrupt_stack [] enable_sim_optimize

[ 3-5-7] BSP Editor

FMD#. BSP Editor 4R OATIZHIET S [Generate] 5> %) v . [Exit] K% T BSP Editor
4R IERACET,
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3. YIhHI7%E LR (Build) LET,
Nios Il SBT @ Project Explorer 27 RIZ&HZT7 T )r—a>-TADIIRDTHILE — (adc_test) Z3ERL .

%)% » Build Project ')y LZET,
IS5—HKEIRMNETTHIEERERLET,

5-5. Y+ 7 -FOJS5LEET
1. Nios IISBT @ Project Explorer 27 A®M adc_test Z7/L¥— %%%')y% » Run As » Run Configurations

=9 )vILET,

____ 2. Run Configurations 4> RN T AT Lh S Nios Il Hardware ZEiRLTE T ILY)vHLET,

& Run Configurations *

Create. manage. and run configurations
Nios Il Hardware Tab Group @

0O 4 | E 3~ Configure launch settings from this dialog:

type filter text [} - Press the 'New' button to create a configuration of the selected type.
[E] C/C++ Application = -

C/C++ Remote Applic i
_ PP % - Press the 'Delete’ button to remove the selected configuration.

m Nios Il Hardware

e v
[B Nios Il ModelSim
B Mios Il ModelSim v (|

Press the 'Duplicate’ button to copy the selected configuration.

> - Press the Filter' button to configure filtering options.

- Edit or view an existing configuration by selecting it.

Configure launch perspective settings from the 'Perspectives' preference page.

L4 >
Filter matched 7 of 7 items

©)

Run Close

[E 3-5-8] Run Configurations

3. Run Configurations 4> KM Name # [ZHEWVT, TIAILED New_configuration MSEED LTI
FELET, COEE T ade_test EANLTIESLY,

& Run Configurations >
Create. manage. and run configurations
Mios Il Hardware Tab Group @
E [T=m !
SR | EH &~ Mame: |adc_test |
type filter text [ Project\; Target Cunnectiun] X Debugger] 7 Suurce] = gummun] |
[©] C/C++ Application _
E C/C++ Remote Applicatic FIESEETE TiT_ER -
&= Launch Group Project ELF file name: ChintelFPGA_privcm_lab_devilab3softwaretadc_testiadc_test elf ~
o .
FH New_configuration [] Enable browse for file system ELF file

[ 3-59] Name iHZ#mE

]
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____ 4. Run Configurations "74>F™2 @ Target Connection %7 %2R . 5 LD [Refresh Connections] 75> %
2oL ET, [ 2-5-15] D&SIZ USB-Blaster Il HMRESNZDEHERLET,

System ID checks #8 @ 2 DDA T aru BMIZL. [Run] K42 09 ILET,

£ Run Configurations

x
Create, manage, and run configurations
The expected Stdout device name does not match the selected target byte stream device name. @
+ [{= 1,
BREER . | = MName: |adc_te5l |

type filter text

[E] ¢/C++ Application rbﬁrﬁc 1ons
[E] C/C++ Remote Appli || [gProcessors:
= Launch Group
v m Nios Il Hardware
P adc_test
m Nios Il Hardware v2 ( || ]
& Nios Il ModelSim
& Nios Il ModelSim v2 |

O S S S S S S e e

sterll on localhost

Resolve Names

System D Properties.

1

Il cable Device Device ID Instance IO Name Architecture El Refresh Connections I
1
1

Device ID Instance ID Version

Disable "Nios Il Console’ view

Quartus Project File name:|< Using default .=opcinfo & jdi files extracted from ELF =

System ID checks
Ignore mismatched system ID

Ignore mismatched system timestamp

Download

Download ELF to selected target system
Start processor

|:| Reset the selected target system

< >

Revert Appl
Filter matched & of & items 2= PPy

@ =

[K 3-5-10] Run Configurations &4 7HAJRyI X

5. Nios Il SBT @ Nios Il Console 4 F™IZ, C §i&Y/—AO—F LEIZEEEH L= printf BEEBOHAFVYS5942
MHERTEE T, BRFIC, BFR—F LD MAX10 RED ADC AEBLIZBENR RSN TNET,

fEZELT=5. Nios Il Console 4 RH LEDFRWVKREALED) I TEA—IFILERTLET,

[#] Problems J=| Tasks ) Consold P Nios Il Console 52 Properties EE Y~ = 8
adc_test - cable: USB-Blasterll on localh 5 e ID: 0 name: jtaguart_0

skt P [0 and On-Die Temp Sensor examp | ekt
Change Switches 1,2, and 3 to change LEDz 1,2 and 3

The walue of ADC Chanmel connected to Temperature Sensing Diode iz collected every second and is averazed over B4 Samples

On-die temperature = 34
On-die temperature = 40
On-die temperature = 39

[E 3-5-11] Nios Il Console "7/ K™

6. Nios I|SBT MDA=a1—Mh\> File » Exit T. Nios Il SBT ZFHLET,
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FTARTOEEDIHE T LIS, Quartus Prime DA=a2—h\5 File » Close Project 1Z&Y . EE 3 7AYok
TR TLTZSLY,

F-. BER—FDOERE OFF IZLTEELY,

@ Note:

COEETIE. N—FI7 A A= B KD Nios | DT—k-AA—D%F F[Z MAX 10 FPGA @ SRAM
MEFCA DO A—FLTWADT, AER—FDEREYSE FPGA ADT—RITEEINET . TD
F=OBBELTRHILEIEDFHOIZIE N—FDTT7 A A—=T1E MAX 10 @D Flash AE!%8EIE (CFM) (Z
FO5 5L, Nios Il DT —k-AA—(F MAX 10 DRERHBWDIINEBICHEELI-TEFRMEAT)IZH
M ORBELNHYETS,

X INoDFREFISEOEETEITVER A AI—RDEIFTEREINDID . A—A—DRF A MOKER D
Web 22T VEIRIEZE,

LLET, BE 3 OFEREITATRTTY,

—
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BEIFTARTRTLEL-. BENETL-.

RRBIUVHALOEE
BHIVEHEAFENELEBERISBEMNELTE, TROEALOFTEE—FVEWV- ETITERAESL,
1 FAEMEIFERRTY AAEEGTT O EOEMERTHILEELET,
2. FEMEFEUKERETHIENHYFET
3. AEHOERICEIBEEHLCVETN. F-CFHALRAORY. REBNUESKIEORNHYELIL KREMEAFINELLTRRBEETI —BUV-LThEENTT,
BASUTI—H FEREE BHVEDETF—L

4. ABHTRYFZ-STLDEE, i, TOJSLICELTCGEALLBEROEZEITOVTE, BEZALNRETOTHLMLHT TRIESL,
5. AEHBURKENATIEOBMBNGERNTT BRESHEAICHIRIE, EA—D—FHTOXEROEHLHHE TITRALEIL,

R ——
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