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1. IELHIZ

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

ZOERIX. 127 )L° Quartus’ Prime BAFEY 774> Nios® Il Software Build Tools for Eclipse (Nios” Il SBT) %
FERALT. Nios® Il DVRATLEREF1—N)TIBKTEEDZEDTT o TIEN—FDTT7EY TR
TEFERAL. BMEER LI TOE CORIEBRVLEL GO IO —E BB T HIENTEET,

COEHTHBIZERT AT HFAUDN—Fz7DRERIZ. Nios® Il 745 JTAG UART, AUFv T AE),
LED D 8EYRHARA®D PI0O OV R—HRUMDHTY , YILIIT I, LED ZEBSESETD, FF&EIZS T
JVIEEER T,

Fa—KJ7ILDO7a—FLTIZRLUET .

[BFEYIH 7]
® AT JL°Quartus’ Prime BIFEY IO 7 170

® Nios’ Il Software Build Tools for Eclipse (Quartus Prime 17.0) ¢ LAF%. Nios® Il SBT &ECEL

[DO0—DHE]
Quartus’ Prime Di2E)
Qsys VAT LEEY—ILIZT, Nios® Il VAT LDIEE, £/

S)

Quartus® Prime [ZT/\—RDx7-THA2 DI/ ()L
B—H 9k R—R~N sof F7AILES I O—R

Nios® I1 SBT [T, VIrx7-TADIILDIER
VIRITT )R- T IVEHRTYERL . itk
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2-1. N—KHx7-T7asz o OER

Nios® Il [ZLHTHAK - Nios® 1| HZFa1—K~J7IL ELISENA

@D Quartus® Prime Z##EEIL T, File *=a21— = New Project Wizard Z3&#RLEF , New Project Wizard @

Introduction 4> RoMRRESNT=5

Next Z 1 B2y LT UTOEEBmTI—F2T - TaLIMN) En—

Roz7-THAoDOTOC oM N—F 027 - THAODMTDIUT4T4R2EANALET,

(i New Project Wizard

Directory, Name, Top-Level Entity

CA\Lab\nios2_basic_prj
What is the name of this project?

nios2_basic_lab

design file

, What is the working directory for this project? \

What is the name of the top-level design entity for thi

==

[
&

project? This name is case sensitive and must exactly match the entity name in the

nios2_basic_lab

\ |Use Existing Project Settings.

J

e

)

N
l < Back ([ Next > J) Einish H Cancel H
e

bep |

@ Next # 3 EY)yHL. LTOEET, 3—45 b T/INA ADRIRELET , CZTIE. Cyclone® V FFIRL .
Available devices H10) SCGXFC5C6F27C7 ZEIRLET . Name filter [ZT /NS RDEEEAHLET,

\Ja New 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 your target device is supported, refer to the Device Support List webpage.

Device family Show in ‘Available devices' list
Ig amily: | Cyclone V. (EIGXIGT/SX/SEIST)l Package Any b4
Device: |All = Pin count Any 4
Target device Core spged grade: | Any -
Name filter: SCGXFCSC6F27C7
© Specific device selected in ‘Available devices' list Show advanced devices
Ayailable devices:
Name Total 1/0 GPIOs GXB Channel PMA GXB Channel PCS PCle Hard IP Bloc
SCOXFCSCEF27CT -_m___

<fack ‘ Einish Cancel telp |

® Next # 2 EY)vHIL, RERHNBMNIELWZEZFESELT Finish TCOIAVR9ZBFCET , COBRMET, /N\—F

V17 - TODIIOMMERENET
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Quartus’ Prime @ Assignments A=1— = Device Z#1RL. Device and Pin Options Z2')vILEY,

{Cm Device

Device | Board

=l

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

To determine the version of the Quartus Prime software in which your target device is

pported, refer to the Device Support List webpage

Device family

Show in *Available devices' list

Auto device selected by the Fitter

Specific device selected in *Available devices' list

Other: nfa

Ayailable devices:

Eamily: | Cyclone V (E/GX/GT/SX/SE/ST) v Packege [any -]
Device: IALI '] Pin count: [Any ']
Target device Core speed grade [Any v]

Name filter:

L} Show advanced devices

Name Core Voltage ALMs Total 1/Os GPIOs GXB Channel PMA GXB Channel F *
SCGXFCSCBF23A7 1.av 29080 268 240 & 6
S5CGXFC5CHF23CE 1Iv 29080 268 240 & 6
S5CGXFC5CHF23CT 1Iv 29080 268 240 6 6 |
S5CGXFC5CHF2317 1Iv 29080 268 240 6 6 |7|
S5CGXFC5CHF27CH 1.Iv 29080 364 336 6 6
S5CGXFC5CHF27CT 1Iv 23080 364 336 6 6
SCGXFC5CEF2717 1V 22080 364 336 & [ -
4 . ] r

0 migratien devices selected

s

@ Device and Pin Options 74K Configuration ZFfZ. Configuration scheme T Active Serial x1 (£L<I&.

Active Serial x4) Z3#3RL . OK #90)vILET,

G Device and Pin Options - nios2_basic_lab

Category

General

Programming Files

Specify the device configuration scheme and the configuration device.

==l

Unused Pins
Dual-Purpose Pins
Capacitive Loading
Board Trace Model
1/0 Timing

Voltage

Pin Placement
Error Detection CRC
CuP Settings

Partial Reconfiguration

Description

Configuration pin

Configuration scheme: [ Active Serial x1 (can use Configuration Devics) ||
Configuration mode: | Standard -]

Configuration device
Use configuration device:

Configuration device /O voltage: [Autu ']

[C] Force vCCIO to be compatible with configuration /O voltage

VID Operation mode

Generate compressed bitstreams
Active serial clock source:

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

[Autu M ]

Configuration Device Options

Configuration Pin Options

100 MHz Internal Oscillator A

The method used to configure a device with a design. Available configuration schemes

depend on selected device family: Passive Serial (PS), Passive Parallel x8 (PPxg), Passive

Parallel x16 (PPx16), Passive Parallel x32 (PPx32), Active Serial x1 [A5x7), Active Serial x4
[A5x4) and AVST x8, x16 and x32

Help

Cancel
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2-3. Qsys [TTURTLEEBRL. HDL 4R

@ Quartus’ Prime @ Tools A*=—1— = Qsys ZERL. Qsys ZFRIEFET . Qsys D File A=1— = Save as &
BIRLT, &£lZTT7MIILEE—TLET, SEIIE. nios2_system.qsys ELVIT7AILEZTRELET,

5 Qsys - unsaved.qsys* (C:¥Lab¥nios2_basic_prj¥unsaved.gsys) =R
File Edit System Generate View Tools Help
[T P Gatalor & - of B|| {2 System Contents 4 \ Address Map &% | Interconnect Requirements &5 - :
=] [« -
3 X W System: unsaved
Project F | e Comn. Mame Deseription Expart Glock Base
# New Component. .} B clk o Clock Source
clk_in lock Input c exported
Library X k. Clack I Ik
Basic Functions =) clk_in reset Reset Input reset
DsP a ek Clack Output ck_0
Enterface Frotocols =
clk reset Reset Dutput
Low Foner N
Memary Interfaces and Gentrollers
-Processors and Peripherals -
Qsys Interconnect ¥
University Program ® Save: unsaved @
7% . nios2 basic_pr] - ? ¥ '
, db
Mew... | | Edit + Add T
el
T Hier | Deviee 2| _ o Bif{EoT g
[Elunsaved [unsaved.gsys#]
-#= chk
W= reset
Tkl -
| TR
«
e At F F Gurren|
©= Messaees o5 ‘I
Tope Path 71 B
LY
Tka—a—

0 Enors, 0 Warnings =
- m FPILAR(N) [ nios?_systemgsys ] 1FTF(S)
W= FrAMORAHT:  |Qsys System Files (*gsys) -

@ Qsys EH®D IPCatalog &Y Basic Functions %7 JL—R®D On-Chip Memory 1 73'JIZT On-Chip Memory
(RAM or ROM) #X T ILY') v LEF , On-Chip Memory (RAM or ROM) "4 K™2IN® Total memory size % 128
K Bytes(128k &AFNTRER)IZEREL Finish Z9)vILET,

5 On-Chip Memory (RAM or ROM) - onchip_memory2_0
$&  OnChip Memory (RAM or ROM)
altera avalon onchip memory2 | Documentation |
[* Block Diagram ] 1l
By e RAM (Witable) =
onchip_memory2_0
1! DONT.CAR
il AUT. v
esett
werssvasr s merry2| || FESES 1
Enable d Kt for Duat-port
Slave 51 Data width: £
Total memary size: bytes ]
ock u
[~ Read latency. 1
Slave s1 Latency. ==
Slave 52 Latency:
[~ ROM/RAM Memory Protection |
1t Reques Encbled ~
[~ ECC Parameter 1
Extend the data width to support ECO bits: | Disabl. v
[ Memory initialization |
] Initialize memory content
Enable non-default initialization file
Type the filename (e&: my.ramhex) or select the hex file using the file browser button.
User created initialization file: lonchip_memhex
Enable Partial Reconfiguration hnitialization Mode
Enable In-System Memory Content Editor feature
Tnstance ID: [NONE
Memory will be initialized from nios2_system_onchip_memory2_0hex =
| Cencel Finish

Ver17 /Rev.1 2017 £ 11 A 7/24 ALTIMA Company, MACNICA, Inc. / ELSENA, Inc.
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D ALTIMA
‘A Macnica Dwvision Company

@ Qsys Z#:MD IP Catalog &Y. Processors and Peripherals % JL—7 @ Embedded Processors 7173'J[ZT Nios I
Processor &% 7 )L%')y%L Nios Il Processor D4 —KRKNT Nios' Il 37 ZFERL Finish 2 vILES,
DR T, Message DAV RDICIS—AHFET M., RUTET EITHEA TS,

S Nios 11 Processor - nios2_gen2_0
Nios Il Processor
altera nios?.gen?
~ Block Diagram 1 — a
] Show sienals Main | Vectors | Gaches and Memory Interfaces | Arithmetic | MMU and MPU Settings | JTAG Debug | Advanced Features|
[+ Select an i ]
nios2_gen2_0 Nios Il Gore: I Ii Iie
L3 lelock avalon fmm_data_master] @
Co feset avalon}— instruction_master] Nios Il/e Nios 1I/f
fotemupt reset | debug_reset_request] Summary |[Resource-optimized 32-bit RISC Performance-optimized 32-bit RISC
mem_slave nios_custom, custom_instruction_master | Features [JTAG Debue JTAG Debue
o ECC RAM Protection Hardware Multiply/Divide
altera_nios2_gen2 lqslm:tion/ba:a Caches

m

Tightly-Coupled Masters
ECC RAM Protection
External Interrupt Controller
Shadow Register Sets

MMU
2+ Options

RAM Usage |2 + Options.

@ Error: nios2_gen2_0: Instruction Cache is larger than the Instruction Address. Please reduce the Instruction Cache Size. Current Tag Size is 0
€ Error: nios2_gen2_0: Reset slave is not specified. Please select the reset slave
) Error: nios2_gen2_0: Exception slave is not specified. Please select the exception slave

Cancel

@ Qsys E#:® P Catalog &Y. Processors and Peripherals 47 JL— I Peripherals 7731 kY PIO(Parallel I/0)
EAITIND)VILET  SELD V(Y —RIETIAILEDETET Finish 29y ILET,

| % P10 (Parallel 1/0) - pio_0

TR PO (Parallel 1/0)

altera_avalon_pio

Megatore’
Block Diagra
?‘9" m I [* Basic Settings l
[] Show signals width (1-32bits} [ [ J
Direction: *) Bidi
pio_0 D
- Input
X fclock ) nOut
1 o Output Port Reset Value: |0x0000000000000000
xternal_connection leondut [~ Output Register
altera_avalon_pio ["] Enable individual bit settine/clearing

[* Edge capture register

Synchronously capture

Edee Type: RISING ~
Enable bit-clearing for edge capture register
[* Interrupt
Generate IRQ
IRQ Type: (B

Level: Interrupt GPU when any unmasked /O pin is logic true
Edee: Interrupt CPU when any unmasked bit in the edge-capture
register is logic true. Available when synchronous capture is enabled

Test bench wiris

Hardwire PIO inputs in test bench
Drive inputs to field:  [0x0000000000000000

Finish | )

ALTIMA Company, MACNICA, Inc. / ELSENA,Inc.

Ver17 /Rev.1 2017 £ 11 A

8/24



A ALTIMA Nios® Il [ZLHTHAK - Nios® 1| HZFa1—K~J7IL ELISENA

® Qsys Z#0 IPCatalog &Y. Interface Protocols 4 )L—A®M Serial 77731 &Y JTAG UART #4 T L) voL
Y, CbLDVAPF—RLTIHILIDEEET Finish 9" vILET,

# JTAG UART - jtag_uart_0

TR JTAGUART

Megatorss  3ltera_avalon jtag_uart

Block Diagram in
(7] Show signals

[+ Write FIFO (Data from Avalon to JTAG) 1
Buffer depth (bytes): [5; =

IRQ threshold: [3

jtag_uart 0
[7] Construct using registers instead of memory blocks

fock  ntemupt - [ Read FIFO (Data from JTAG to Avalon)
eset freset Buffer depth (bytes): i“ ,:

valon_jtag_slave IRQ threshold: [3

avalon

aktera_avalon_jtag_uart [7] Construct using registers instead of memory blocks

*, Warning: jtag_uart_0: JTAG UART IP input clock need to be at least double (2x) the operating frequency of JTAG TCK on board

[ Gencel ([_ Finish

® BaAVR—RUrEEHLET , Connections HDBEXREVVITHETTRDESIZENICEZSHET, i

RELLYES .
1= System Contents &3 ] Address Map 2% | Interconnect Requirements % | Device Family 2% |
x| |a ﬂ System: nios2 system Path: clk_0
+ Use Connections Name Description
4 s clk_0 Clock Source
X (og ck_in Clock Input
m (> clk_in_reset Reset Input
- clk Clock Output
= p—— clk_reset Reset Output
A ™ |& onchip_memory2_ 0 (On-Chip Memory (RAM or ROM)
v ckl Clock Input
b 4 sl Avalon Memory Mapped Slave
> reset| Reset Input
) |20 nios2_gen2_0 Nios II Processor
> ck Clock Input
reset Reset Input
> data_master Avalon Memory Mapped Master
— instruction_master Avalon Memory Mapped Master
r irq Interrupt Receiver
— debug_reset request  |Reset Output
* debug_mem _slave Avalon Memory Mapped Slave
custom_instruction_m.. Custom Instruction Master
) |2 pio_0 PIO (Parallel L/O)
> ck Clock Input
reset Reset Input
> sl Avalon Memory Mapped Slave
external_connection  [Conduit
|2 jtag_vart_0 JTAG UART
ck Clock Input
reset Reset Input
> avalon_jtag_slave Avalon Memory Mapped Slave
\ irq Interrupt Sender

[ R EEEEEEEEEEEEEEEEEEEE—————
Ver17 /Rev.1 2017 £ 11 A 9/24 ALTIMA Company, MACNICA, Inc. / ELSENA, Inc.
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@ EBIYAHR—FEFEHLET . IRQ HHD JTAG_UART @ Interrupt Sender & Nios Il Processor @) Interrupt Receiver
EFTROISICEBELETS . CCOFEFEYAADERIERZZRLTEY., BFENNSWNFEBEELELY
F9, SEIFEIVRAAD 1 RLEDT, 0 EEH>TLET,

1) B0 nios2_gen2_0 Nios II Processor
clk Clock Input clk_0
reset Reset Input [ck]
b data_master Avalon Memory Mapped Master [cik]
—t—i instruction_master Avalon Memory Mapped Master [ck]
irq Interrupt Receiver [cik] IRQ 0 IRD 81—
— debug reset request  |Reset Output [ck]
debug_mem_slave Avalon Memory Mapped Slave [ck] 0x0000_0800 0x0000_0fff
| custom_instruction_m... Custom Ihstruction Master
] = pio_0 PIO (Parallel /O)
ck Clock Input clk_0
reset Reset Input [clk]
sl Avalon Memory Mapped Slave [ck] 0x0000_0000 0x0000_000f
external_connection  (Conduit
& B jtag_uvart 0 JTAG UART
ck Clock Input clk_0
reset Reset Input [ck]
avalon_jtag_slave Avalon Memory Mapped Slave [clk] 0x0000_0000 0x0000_0007 1
——— g Interrupt Sender [ek) (&)

Nios® Il 0D Reset Vector & Exception Vector DEREZEITLNET . Qsys LT Niosll Processor 4 )LD wHL.
BE Nios’ Il DREEBEREET , Vectors 3TE0vILET, T T TNE DY A a—hoFoFvT-
AEYERELET  LTOXIIIZHRELET  KAEHTIX, Nios® | AL FvT - ARBUMNST — I BFE£ER0A
LFET,

‘3 Parameters 2 I
System: nios2 system  Path: nios2 gen2

Nios Il Processor
altera nios2 gen?

[ Main] Vectors | Gaches and Memory Interfaces | Arithmetic Instructions | MMU and MPU Settings | JTAG Debue | Advanced Features|

| Reset Vector
Reset vector memory: [ onchip_memory2 051 v ]
Reset vector offset: 1000000000
Reset vector: |0x00000000

~ Exception Vector
Exception vector memory: [onchb_mmyz_osl v ]
Exception vector offset: 10x00000020
Exception vector: |0x00000020

|~ Fast TLB Miss Exception Vector

Fast TLB Miss Exception vector memory: | None

Fast TLB Miss Exception vector offset:  |g.00000000
Fast TLB Miss Exception vector: |0x00000000

©@ PIO DHEAEEE Qsys DHMEBIZ Export LET , Export {TIZT external_connection 12543 5 t/ILEXTIL
21)990L. Enter THEESEFET,

@ l 8 pio_0 PIO (Parallel 1/0)
ck "Olock Input clk_0
reset |Reset Input [clk]
sl |Avalon Memory Mapped Slave [cik]
external_connection |Conduit |pio_b_external_connection |

[ R EEEEEEEEEEEEEEEEEEEE—————
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R—RTRUREFEEDTNESITERELET , System A=a1—@ Assign Base Address ZE{TLET , TRID K
SIZERTE (fEIE. Quartus’ Prime D/N—U 3 0ERTEIEFIZKY ., EHDIGEEMNHYFET) SN, Message BEIEMD
IS5—hHZ DL HERTEE T File A=21— = Save T.Qsys VATLFRELET .

1= System Contents 3% ] Address Map 2 I Interconnect Requirements 2% | Device Family 2% |
% | & W System: nios2system Path: ck_0
# |Use Connections Name Description Export Clock Base End IRQ
| e clk_0 Clock Source
X =g clk_in Clock Input clk cxported
(5= (=g clk_in_reset Reset Input reset
——— 1 ck Clock Output ck 0
= — clk_reset Reset Output
Al @ E onchip_memory2_0 On-Chip Memory (RAM or ROM)
W clk1 Clock Input clk_0
b 4 sl Avalon Memory Mapped Slave [ck1] 0x0002_0000 0x0003_ffff
reset| Reset Input [ck1]
2} B0 nios2_gen2_0 Nios I Processor
ck Clock Input clk_0
reset Reset Input [ck]
b data_master Avalon Memory Mapped Master [ck]
—T— instruction_master Avalon Memory Mapped Master [cik]
irq Interrupt Receiver [ck] IRQ IRQ 31—
— debug reset request Reset Output [ck]
debug_mem slave Avalon Memory Mapped Slave [ck] 0x0004_0800 0x0004_0fff
custom_instruction_master [Custom Instruction Master
7 B pio_0 PIO (Parallel 1/O)
clk Clock Input clk_0
reset Reset Input [ck]
sl Avalon Memory Mapped Slave [clk] 0x0004_1000 0x0004_100f
22! external_connection GConduit pio_0_external_connection
™ B jtag_vart 0 JTAG UART
ck (Clock Input clk_0
reset Reset Input [cik]
avalon_jtag_slave Avalon Memory Mapped Slave [clk] 0x0004_1010 0x0004_1017
— irq Interrupt Sender [ck] X / >—ﬂ

A S RTL% Generate LETF , Generate *=a1—hH\5> Generate HDL Z3EIRLET . TRIDEEMN R RSNDD T,
Generate TRR%E1) w9 LET , Generate K& T L1=5. Generated Completed EE® Close &%')yoLTK
=l AW

#= Generation [m25)
[~ Synthesis I

Synthesis files are used to compile the system in a Quartus Prime project.
Create HDL desien files for synthesis: [\eril. |

["] Create timing and resource estimates for third-party EDA synthesis tools.
[V] Create block symbol file (bsf)
[~ Simulation

The simulation model contains generated HDL files for the simulator, and may include simulation-only features.

Simulation scripts for this component will be generated in a vendor-specific sub-directory in the specified output directory.

Follow the guidance in the generatgd simulation scripts about how to structure your desien's simulation scripts and how to use the ip-setup—simulation

and ip-make-si [ d-line utilities to compile all of the files needed for simulating all of the IP in your design.
Create simulation model: [None v/

[* Output Directory ]
Path: ;O:/ Lab/nios2 basic_prj/nios2_system E]

I[ Generate ]I[ Cancel ]

[ R EEEEEEEEEEEEEEEEEEEE—————
Ver17 /Rev.1 2017 £ 11 A 11/24 ALTIMA Company, MACNICA, Inc. / ELSENA, Inc.



D ALTIMA
2-4, Quartus’ Prime Ta /S )L

@
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SERIEMTDI7AILELTHEER (bdf T7MIL)EFRALETH. by TDT7A)LIE HDL THEEETT,

Quartus’ Prime @ File A=a1— = New ZERL.New 1K &Y Block Diagram/Schematic File Z:ERL

OK #9)wILET,

% New

New Quartus Prime Project
4 Design Files
AHDL File
Block Diagram/Schematic Filel
EDIF File

P

Qsys System File

State Machine File
SystemVerilog HDL File
Tcl Script File

Verilog HDL File

VHDL File

m

4 Memory Files
Hexadecimal (Intel-Format) File
Memory Initialization File
4 Verification/Debugging Files
In-System Sources and Probes File
Logic Analyzer Interface File
SignalTap Il Logic AnalvzerFile 7|

e el

@ FRENT= Blocklbdf I7A I ETHETILY)YILET , Symbol AU RIMRFRENET DT, T71ILFER
REED) 9L T, Qsys BNERLT=T4 /LA (nios2_system) A nios2_system.bsf 74 JLZEIRL . Open %
2)9ILET, T5E. Symbol I4URIIZEUD BSF T7AILNKRRSNDD T, 0K RE2ES) v L TEE

M ECRBSEES,

Name:

Repeat-insert mode

Insert symbol as block

77 Symbol @‘
Libraries: =
€3 d/intelfpga/16.1/quartus/libraries, =) Open File
Lookin: [ C:\Lab\nios2_basic_prj\nios2_system
WA My Comp.. synthesis
R 11750 @ nios2_system.bsf’

o o 0 U EBE

| Symbol

Wbraries:

€ d:/intelfpga/16.1/quartus/libraries/

Filepame:  nios2_system.bsf

pio_0_exernal_connection
Z01

i0s2_system

Files of type: | Symbol Files (~bsf *.sym)

oK

o

resel_reseln

Name

reset

nios2_system
Repeat-insert mode

Insert symbol as block

Ver17 /Rev.1 2017 £ 11 A
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@ FEREERILKIIZ, Blocklbdf I7AILETETILY)YILET . Symbol VAV INRIRENEST DT, £D
Name 8T input EAAL OK #9vILET . ABECDLURILAREINSD T, Qsys D URILIZHEE
BILET k. reset_n I2. FNEFNAHIEC DL URIVEERGLET . FILESIZ. Name HIZ output EAAT
BIET . HAEC DL URIILARAESNET , SHICRILESIZ, Name IS not EAATBHIET, A2/3—4
DIURILHAESNDD T, led O/—RIZHEHGLZDOMIANHAEC DL URIVEEHGLES . TNETLD
SURIVIEE T )0 T B ETRRDEENTEEY , ELURILDBRTERDEEDHRIZ. clk, reset_n,
led_pio[7..0] &LTLFZELY,

nios2_system

clk}
clk_clk olk
pio_0_external_connection
—t il _sxtemnal connechion sxpodlZ 0L . oo
: rasaf]
_{reset reset n reset_n

nst niesZ_system| .

@ File A=a1— = SaveAs KYLYTD bdf T7MILDFREFEELET . CZTlE, T7MILEAF nios2_basic_lab.bdf
ELFEL

® Assignment A=a1— = Settings Z3&IRL. Files HTIYUT Qsys HERLT= QP F74IUATOD ISk
SNTVAOERERELET . QP I7MILHELMES (T, T71LBIRKRSL T
nios2_system_synthesis/nios2_system.qip ZiERL. Add RIVED)ILET , /RESNT=5 OK RE TEIE
RTLED,

- Settings - nios2_basic_lab =3 Eo <=

Category: Device/Board...
Genersl ees |

Select the design files you want to include in the project. Click Add All to add all design files in the project
Libraries directory to the project.
4 |P Settings
IP Catalog Search Locations Eile name: @ Add
Design Templates Y
4 Operating Settings and Conditions -
Voltage File Name Type Remove
Temperature [ nios2_system/synthesis/nios2_system.qip ] IP Variation File (.qip)
4 Compilation Process Settings nios2_basic_lab.bdf Block Diagram/Schematic File =i
Incremental Compilation Down

4 EDA Tool Settings
Design Entry/Synthesis Properties

® Quartus®Prime @) Processing *—a1— = Start Analysis & Elaboration T, TH 4% Quartus’ Prime DF v
[ZAMFTES

Task
4 P Compile Design
4 P Analysis & Synthesis
W edit Settings
BB view Report

P Analysis & Elaboration ]

P> Partition Merge
Netlist Viewers

P> Design Assistant (Post-Mapping)

P 1/O Assignment Analysis

— e
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@D E2-7HA%EITLVET, Quartus® Prime D Assignments *=31— = Pin Planner #%')w%L%E9 . Pin Planner
MBRENDED T, ROKRIZHIET DEIIZEL - TH A2 HFIToTLZELN, Terasic #£D Cyclone VGX RA—%
T YN DR—REFERTH5EE., AT AR —NEREHERR. EVBBEDREFL TS,

clk R20
led_pio[7] H9
led_piol6] H8
led_piol5] B6
led_pio[4] A5
led_pio[3] E9
led_piol2] D8
led_pio[1] K6
led_piol0] L7

reset_n AB24

Location HAHD—VILEHE>TNE EV-THAUETWEWESEA N, HLLFTIE DO - A=21—FIRLT

<F=3&Ly,

X |Named: * - Edit:| ~

é Node Name Direction Location 1/O Bank
B clk | Input PIN_R20 5B
@ led_pio[7] Output PIN_H9 8A
‘@ led_pio[6] Output PIN_H8 8A
% led_pio[5] Output PIN_B6 8A
“® led_pio[4] Output PIN_AS 8A
@ led_pio[3) Output PIN_E9 8A
“® led_pio[2] Output PIN_D8 8A
® led_pio[1] Output PIN_K6 8A
‘@ led_pio[0] Output PIN_L7 8A
- reset n Input PIN_AB24 5A
<<new node>>

@ Quartus®Prime @ Processing *=a1— = Start Compilation ZEiRL T, bvTDTH A E2a0N\AILLET,
N— FOz7DERIFULETT,

X FEIE, SDC FZ7AINELEFEL, SAS2THFIEITILED B Y ET 4, FEHTIXERL TOFT,

— e
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2-5. VAT LHE FPGA ~NEyrO—K

ATV FPGA # 2 O—K -4 —7J )L (USB-Blaster™ L <& USB-Blaster™ 1) &L . Quartus® Prime @
Programmer &Y SOF 774 JL% FPGA (A2 O—KLZET , Tools *=21— = Programmer #:&RLET,
SOF 774 )L%E#EIRL. Program/Configure MFTy9%ANT Start 0 vILET,

A Programmer - C:/Lab/nios2_basic_pri/nios2_basic_lab - nios2_basic_lab - [Chain2.cdf]*
Eile Edit View Processing Tools Window Help Search altera.com ‘
USB-Blaster [USB-0] Mode: ’JTAG ¥ Progress: 10%(&:@

[7] Enable real-time ISP to allow background programming when available
File Device Checksum  Usercode  Program/ Verify Blank- Examine  Security Erase ISP
Configure Check Bit CLAMP
#h stop output files/nios2_bas.. SCGXFCSC6F27  037C8AAS  037C8AAS
<« Hl »
X Delete
ETTIITIT
e Change File H H
= TDI = .
!}L; Save File E » E
H H
7® Add Device.. Sasssssnn
SCGXFC5C6F27
K TDO
1% Up ¢
I'b Down

[ R EEEEEEEEEEEEEEEEEEEE—————
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3. YI2kzx7

3-1. Nios" Il SBT TY 2k 7 -0 HMDER

@D Windows® MDRA—k-A=a1—&Y Nios® Il SBT ZREE I, Workspace Launcher EEAEEIT 2D T, FEDT
FIWFEIBELET , CCTIE, T8 software EVLVSEBIDTAHILFEERL. E2ET—URAR—RELTIEEL
TUWLWET, 0K E5')v9L. Nios® II SBT ZEEEILET

< 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:¥Lab¥nios2_basic_prj¥software ] - E Browse... ;

| Use this as the default and do not ask again

( oK | Cancel

@ Nios"IISBT TY 77 DTADIMAERILET - Nios® I SBT @ File A=21— = New = Niosll
Application and BSP from Template %%7')»%LE 9 ., Nios Il Application and BSP from Template EIEAFEEILET

@ SOPC Information File name [Z, SOPCINFO 774 JLZEEIRLET . Chld. Qsys ERBFICERSNI-=I7/IL T,
Qsys DV AT LIEHRE IR I 7 ITET -HICSBEINDT7MILERYET,

@ Projectname IZIEENOTODHMEEANLE T, ZZTIE. soft_test EAALET S

— e
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® I Project Template ##( Templates T. Blank Project Z:&$RL . Finish Z2)vILEYT,

2 Nios II Application and BSP from Template lo @)=

Nios II Software Examples
Create a new application and board support package based on a software example template

Target hardware information

SOPC Information File name: [C:¥Lab¥niosz_basic_prj¥niosz_system.sopcinfo] B

CPU name: [niosz_genz_o v]

Application project
Project name:

[V] Use default location

Project location: |C:¥Lab¥nios2_basic_prj¥software¥soft_test

Project template

emplate Template description
Blank Project I | Blank Project creates an empty project to which you  ~
| Board Diagnostics can add your code.

Count Binary E =
‘Floatz Functionality || For details, click Finish to create the project and refer ‘
‘ Float2 GCC to the readme.txt file in the project directory. —
iFloatz Performance

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

Hello MicroC/OS-I1 .| operating system. To use a BSP based on a different
";“"‘ Sana s operating system, click Next and select the BSP from

@ Back l Next > ] [ FEinish ] l Cancel J

® Nios" Il DY+ F7%EIRLET , Nios" IISBT @ File A=—a21— => New = Other = C/C++ = Source File %
FRL. Next #9')w9LFET , New Source File 1K™ ® . Source Folder ##IZ. Browse 7R2 &YV Tk
77Oz DT T r—3-TAaS I bsp BDNTUWVEWNWADITAILE ) Z8IRLE T, Source File
[ZIE. EEDYILITTDI7AIIVBEIRTF ¢ 21T TAAL. Finish 29')voLFEF, ZZTIL. soft_test.c
EANLFET,

Select a wizard —p

Create a new source file

Wizards:

type filter text

Nios 1T Application -
Nios 1I Application and BSP from Template

Nies II Board Support Package

Nios 11 Library

> (= General
4 (= C/C++
[c] € Project

C++ Project

@& Class

Convert to a C/C++ Autotools Project

Convert to a C/C++ Project (Adds C/C++ Nature) L
[% File from Template

% Folder

[K Header File

jgeh with Existing Code
[¢f source File

(]
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< New Source File o [@ ==
Source File
Create a new source file. C
Source folder: [ Browse... ]
Source file:
Template: [EDefault C++ source template i v] l Configure... l
®@ < Back ] Next > ( Einish | Cancel ]

@ Nios® I SBT IZEHRTI7AILAAEESIN-D T, Fb5IZYIF Iz 7DIA—REERLET  LTDEREIT>T
{FEELY,

#tinclude <stdic.h>
#include <unistd.h>
#tinclude "system.h"
#tinclude "altera_avalon_pic regs.h™

int main()

¢ printf{ "Helle from Migs II! Start!\n™);
while(1)
1
IOWR_ALTERA_AVALON_PIO DATA(PID @ BASE, @x55);
usleep(SBaeasa);
IOWR_ALTERA AVALON_PIO DATA(PID @ BASE, @xAA);
usleep(Seee0a);
¥
return 8;
¥
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VAT LDFREEHERLET , soft_test_bsp TAHILAEEHD') v Niosll = BSP Editor #3179 5& Nios I
BSP Editor HVEEENLET . Linker Script AT EHEEL. TAY 5L AEIZ, onchip_memory2_ 0 MERESNTLY
BHIEDMERTEET , Generate 9" vILT Exit TEHLET,

- BP Etor - ettngsbsp
File Edit Tools Help
[ Main | Software Packages | Drivers||Linker Script | Enable Fiie jon | Target BSP Directory |
Linker Section Name Linker Region Name Memory Device Name ‘$]
lonchip_menory2_0 onchip_menory2_0 f Remove...
. except ions ]w mory?_f) p_i 0
.heap ‘onoh ip_memory2_0 onchip_nemory2_0
. rodata onchip_menory2_0 onchip_memory2_0
. redata onchip_menory2_0 onchip_nemory2_0
. stack ‘onch ip_memory2_0 onchip_memory2_0
Ltext jonchip memory2 0 onchip memory2 0
Linker Memory Regions
Linker Region Name Address Range by Memory Device Name Size (bytes) Offset (bytes) ‘[Adi+]
anchip_memory2 0 0x00020020 - 0x0003FFFF lonchip_memory2 0 131040 32 Remove..>
reset 0x00020000 - 0x0002001F onchip memory2 0 32 0
T —
|
(—T—
(——T —
Grayed out entries are ically created at time. They are not editable or persisted in the BSP settings file.
Information | problems | Processing i
@ Setting "hal.linker.interrupt_stack_memory_region_name" set to “onchip_memory2_0". -
@ 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.
(© Mapped module: “jtag_uart_0" to use the default driver version.
(@ Finished loading drivers from ensemble report. |
@ Loading BSP settings from settings file. E I
@ Finished loading SOPC Builder system info file *..\.. \nios2_system.sopcinfo [relative to settings file]” -
| ceeate ]| Ext |

© VIrITTEEIRLET o Nios I SBT ERDTT)/r—2a2-TASIHMDTHILE (Lbsp HIDULNTLVELVS)
EINASAL. EY')y%Y = Build Project &2')voLET,

[{5 Project Explorer £2
4 =5 soft_test
> m) Includes
> [ soft_tes
|5 create-t
L& Makefile
[2) readme!
b 5 soft_test_b

New
Go Into

Open in New Window

Copy

Paste

K Delete

Remove from Context
Source

Move...

Rename...

Import...
Export...

| Build Project |
Clean Project
21 Refresh
Close Project
Close Unrelated Proiects

=5 Y = [€) soft_test.c &2
I 2 /*
il * soft test.(
Created ot
Authot
«/
Ctrl+C  |#include <std:
Ctrl+v  [#include <uni:
|#include "sysi
Delete  |uinclude "alte
Ctri+Alt+Shift+Down

S int main()
printi
F2 while|

{
I(
u!
I
u!

}
FS returt
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3-2. RITA—FESZ—7 I TEIT. T/ T

@D ENRLEYINITTEI—SINDY AT LTEITLET , Nios’ | SBT ERDT7 T )r— 3> -7Oszo D7
AILE (bsp DBADNVTULVEWA) ENATARL. BY)YY = RunAs = Nios Il Hardware #9')vILFET,

Build Configurations 3
Make Targets »
Index »

Show in Remote Systems view

Profiling Tools 3

Convert To...

Profile As v Console &2 Properties

Debug As b rest?]

Run As v| & 1 Lauterbach1ss it
Compare With v | [&] 2 Local C/C++ Application

Restore from Local History... 1 3 Nios II Hardware our
Nios II b | = 4 Nios II ModelSim

e Run Configurations...

#7 Run C/C++ Code Analysis

@ Nios" Il Console 74 E™(Z, printf DHADF S UM FERTEET, £z, F— Vb LD LED D ELTHATO
TS LDBEY DEMEICH> TS EEERLET,

{2 Problems ) Tasks [E] Console P NiosI Console 53 ' [Z] Properties ] @ o ) ]
R figusation - cable: USB-Blaster on localhost [USB-0] device ID: 1 instance ID: 0 name: jtaguart_0

‘Hello from Nios II! Start!

LEB®D £SIZMHello from Nios Il! Start! JEF S 3MH A (KRR Sz, QNEHET,

[ R EEEEEEEEEEEEEEEEEEEE—————
Ver17 /Rev.1 2017 £ 11 A 20/24 ALTIMA Company, MACNICA, Inc. / ELSENA, Inc.



[,\ ALTIMA Nios® Il [ZLHTHAKR — Nios® Il HHFa1—rITIL EISENA

ERDES5%F 5942 H 71 (RR) N4 T Run Configurations HYILH _EAS>1=15E . Target Connection 4
T%EIRL T, HLD Refresh Connections REEH1) I LET,

(eSS e e o
Create, and run fi i

@ Mo Nios 11 target connection paths were located. Check connections and that a Nios 11 .sof is downloaded. @

CEx[e®-
type filter text]

[£] C/C++ Application

Name: soft_test Nios IT Hardware configuration

projeft (Bl Target Connection . Kt Debugger| = Common| & Source |

Connections

[£] C/C++ Remote Application Processors:
[ Launch Group Cable Device Device ID Instance ID Name Architecture Refresh Connections
4 P Gligs Il Haciuae Resolve Names
¥ soft_test Nios II Hardware confi| m
fad Nios [T Hardware v2 (beta Byte Stream Devices:

i~ [ Nios II ModelSim

Cable Device Device ID Instance ID Name Version
(B8 Nios II ModelSim v2 (beta)

Disable "Nios Il Console’ view

Quartus Project File name: < Using defautt .sopcinfo & jdi files extracted from ELF =

System ID checks

Ignore mismatched system I

Ignore mismatched systam timestamp
Download

Downioad ELF to selectzd target system
Start processor

Reset the selected target system

Filter matched 9 of 9 items | APPIY | | EE |

@ |

R S —

TRDKSIZATIL FPGA A o2O—K-4—T )L (USB-Blaster™ 75&) EIRHEL TE— vk R—F LD
HFEFETET-15. Ignore mismatched system ID & Ignore mismatched system timestamp D@ AIZFTvIEANT,
BTIZHD Apply RAEDV)YIRIZ. ZDTD Run REED)VIILET,

e
Crasie. sned run confly i

D Connectid syster 10 hesh rot found on terget Ot expected base sddness. Q

EEE

M soft_test o 11 Herowane confgurstion

[E] CiCw= Applcation
[E] CiCe s Rovnobe Apphoation
i Limarch Group
4 M9 Mios [ Hardwere
191 soft_tent hicn 11 Margware conh
M rikos [ Hardwere w2 (beta)
I rs [ Mol
I Mot 1 ModedSien w2 (beta)

Deteibder Mcris B Cpsnsin vy

Geartuk Prome! Fin rurme 3 Unig derlialt sopomic & B e awinscind rom [LF &
& igeoe reematchad drites i

o mamatcted pyuten tranten
Db

[+ Dorwined ELF iz nisched tarpet npniem

) Sann prncenan
|| Pt B i bt wyutens

. m "

Filter manchad 9 of § R | Apele J e

@

§
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COEHDIRATIL, Qsys AT LI System ID Peripheral ZBIMLTLVEE ALY, FBRIITEMLTHELEZD
BHcEaLWIS—MERTEET,

%= System ID Peripheral - sysid_gsys_0

“ System [D Penpheral

altera_avalon_svsid_qeys

|~ Block Diagram

4
n |' Parameters

[C] Show sienals 32 bit System 10t |0 00000000
. ™ Description
sysid_gsys_0 I e - - |
Please use hexadecimal numbers only in Svetem ID.
akiclock
eset "
ontrol_slave |

attera_avalon_sysid_gsys

@ Info: sysid_gsys_ System ID is not assigned automatically. Edit the System ID parameter to provide a unigue ID
@ Thfo: sy=sid_gsws_0: Time stamp will be automatically updated when thiz component iz generated

@ TI\VAEERFHLET , Nios" I SBT ERDTT)r—a2-TADIIRDTAHILE (Lbsp B DULNTULVELA) /N
A454kL. BHS')vY = DebugAs = Nios Il Hardware Z9')voLET,

Build Configurations »
Make Targets »
Index »

Show in Remote Systems view

Profiling Tools 3

Convert To...

Profile As y | Console &2 Properties

Debug As 3 icati

Run As »] ™ 2 Nios II Hardware it
SRR ' Debug Configurations... L
Restore from Local History... g ur

@ TINVT D4R IEFKI=DITUUTDI4R DT, Yes &0 ILES,

< Confirm Perspective Switch ==
'e' This kind of launch is configured to open the Nios II Debug perspective when it suspends.

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

Do you want to open this perspective now?

[]Remember my decision

[ R EEEEEEEEEEEEEEEEEEEE—————
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® Nios"ISBT DA RIMNTINGT =4 RIZEYEDY  T/ANWT DITRDELIIAHYELIz, ZZT YT
7 - TL—IRAVMORTYTETEINTICENTEET , TL—IURAUME,. TR S L-Y—RO—F &
RENTNBIAURIDEREZ T IV ) VI TBIEIZKYRELET . TL—IRA U EREL-ERIZIET
1AV DBFRREINFT (FTEEFHESSRIZIY) , REZMHERT HHEE. COTL—IRAIU DT (A%
FITND)VILET,

= Nios 11 Debug - soft_test/soft_test.c - Eclipse =2 E=R~==
File Edit Source Refactor Navigate Search Run Project NiosII Window Help
i BlE  H-0-%- &0 - R R R i (35 Nios 11 Deb... |1
3 Debug 52 i3 | = = | i = ¥ = B [e9- variables 52 . ®5 Breakpoints| i} Registers| (J Memary =8
P soft_test Nios II Hardware configuration [Nios II Hardware] 0| & N =
Altera CDI GDB Debugger (14/07/31 16:20) (Suspended) Name Value
o Thread [1] (Suspended: Breakpoint hit.)
= 1 main() soft_test.c:17 0x00020214
@i <terminated, exit value: 0>nios2-download (14/07/31 16:20)
g nios2-download (14/07/31 16:20)
g nios2-elf-gdb (14/07/31 16:20) "
“ »
£ soft_test.c i3 = O|[ B outline 3% =g
#include “altera_avalon_pio_regs.h” - AR e kT
int main() 0 stdio.h
2 unistd.h
3 - 4 1 n"ys
printf( "Hello from Nios II! Start!\n"); u system.h
while(1) — %l altera_avalon_pic_regs.h

e main{) : int
TOWR_ALTERA_AVALON_PIO_DATA(PIO_8_BASE, @x55);

usleep(500000);
IOWR_ALTERA_AVALON PIO_DATA{PIO_8_BASE, BxAA):
usleep(500000);

m

1

return 8; v
4 »

] Console [ ] Tasks P Mios 11 Console 52 EEN

=soft_test Nios | Hardware configuration - cable: USB-Blaster on localhost [USB-0] device ID: 1 instance ID: 0 name: jtaguart_0

U Writable Smart Insert

® T/NA\VADTAALDERIE. UTDREYTT,

o

€¢¢9 ub : <

\_ BIL—FU~FED
1‘%‘%%’(‘? (Step Over)
185 1T (Step Into)
TR S LBERT zjlf_
fuk

FRAVY ﬁﬁ_ﬁﬂ
=17

<\J|
¢
(;l
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40 i
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RESSUIFRLOEE

BHIVEHEAFENELEBSERICEMNELTL, TROEALOFEE—FH LW ETIEACESN,

1. AEREFRRTT  FAREETE T S PRIER T HLEHLET,

2. AAMBFEUEERETIIENHYET,

3. AEHOERICEBLEHLTOFETH. B—CTHALRORY, BBRENGEBR STOANBHYELL KAEHEAFELFELLTRRBEEFTCT— RV EIThEENTT,
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5. AEMEREZFATIROMBMLENTYT, HBEERAITLIRE. FA—HRTORBHEOENLHHLE TIRAEESLY,

—
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