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1. IXLHIS

ZDOEFIT. MAX® 10 FPGA Development Kit [Z3EZEEN 1= 512Mb @ Quad SPI Flash AE!)IZ Nios® I
DTAYTSLEEML. MAX 10 T/ASRARNDTHAUIZHELT= Altera Generic QUAD SPI Controller 28T
Nios Il T—RET3AEICDWLNTERELI=EHTY . Quad SPI Flash AEVZFSNEBBERMEAT)ELTHERALT
Nios Il DTOTSLERMT BI=DHLTIL-THALOELTSEIES,

1-1. IR
FHMERA—EF : 7ILTS%t MAX 10 FPGA Development Kit (Rev.C LAB%)
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N—Lz7RRFEY—IL . 7ILTS%t Quartus® Prime v15.1.0 (LAF%. Quartus Prime &A1)
VIO 7RFY—IL - 7ILTS5%E Nios Il Software Build Tools for Eclipse (LAB%. Nios Il SBT &&E&)

1-2. THAY
1-2-1. RV B —RTH A2

Nios I DERESNTAZHERTTH A2 T3, Nios 1l Processor, Altera Generic QUAD SPI Controller, DDR3
SDRAM Controller, On-Chip Memory. Interval Timer, JTAG UART. PIO EMNA VARV RSN TWET , A&
Tl&. Nios Il /5 PIO #2HT LED #m&%T. JTAG UART BHTXvS78HNEETTHEODTHFAUEL
TERALEY,

1-2-2. 1NSLIL-D5va-A—4 - THAL2 (PFL THAY)
Nios Il SBT THERkLT= Nios Il DY ZbH 770455 L% PFL #2HT Quad SPI Flash AE!IZEEALT-
HDTHAUTY,
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1-3. lnEoO—
@ MAX 10 FPGA Development Kit L TRAUA —KR-FTH A2 ED Nios Il DTOTSLMNEEICEMET S
Z&%F JTAG R—MEHRTHERALET .
@ Nios Il SBT & Quartus Prime @ Convert Programming Files Z{#EFL T Quad SPI Flash AEJIZEZEFAL
=M POF J7AILVEERLET,

® MAX 10 FPGA Development Kit @ MAX 10 FPGA T/3f RIZ PFL TH A& EEA# . Quartus Prime
Programmer &Y @ THRILT= POF 74 JLE$EEL T, Quad SPI Flash AE!IZ Nios Il Y Iz 7 -
TOTS L T7AIWVEEESAHET,

@ @O TERLERIVA—F-THAL2D SOF I74)L%E MAX 10 T/ A RIZEEAA. Quad SPI Flash
AEYDEZETRLAMBIELL Nios Il VIO T7 - TOTSLNGEMHAEN, T— T HIEEHEELE
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2. REVE—F-THAL DEIEREER

2-1. Qsys DFER

Quad SPI Flash XEM5M Nios Il 7T—+5% ELSENA

RAF—R-FTH A% Quartus Prime TRZEET , RIZ. q_sys.qsys 771 IL%& Qsys THEET . cpu Z/\
A454L. BY')vY = Edit *=2—T Nios Il Processor ZFEET ., Vectors 4TERDE LITDLSIZHS

TWEY,

Main | Vectors | Caches and Memory Interfaces I Arithmetic Instructions I P b

[* Reset VYector

Fezet vector memary
Feszet vector offzet:

Rezet vectar:

:ext flash avl_mem
000830000
000830000

-

[* Exception Yector

Exception wectar:

Exception vectar memaory:

Exception vector offzet:

mem_if_ddr3_emif_0.a.
000000120
008000120

- "

[ Fast TLB Misz Exception Yector

Fazt TLE Mizs Exception wector memory: | none
Fast TLE Miss Exception wector offset | genonoonon
Fast TLE Mizs Exception wector 000000000

ZZIZ35 0x00830000 7KL RAS, Quad SPI Flash AE!) EDT—k-FRLRIZHYET , COTRLADGIE
Z5EAICL T Nios Il DYII7 - TS LEEEALVENHYET  COMBRXERTT AL TR,
MAX 10 FPGA Development Kit L—H /@ User Software DEIEZIEELELT =,

Table 4-24: Default Memory Map of the 512-Mb QSPI Flash

Block Description m Address Range

Board test system scratch 512 0x03F8.0000 - 0x03FF.FFFF
User software 56640 0X0083.000(9)X03F7.FFFF
Factory software 4096 mf 0x0082.FFFF
Zips(html, web content) 4096 0x0003.0000 — 0x0042.FFFF
Board information 64 0x0002.0000 - 0x0002.FFFF
Ethernet option bits 64 0x0001.0000 - 0x0001.FFFF
User design reset vector 64 0x0000.0000 - 0x0000.FFFF
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Nios Il Processor ZREALT. Qsys 0 System Contents #7IZREYET , ext_flash.avl_ mem A% Altera Generic
QUAD SPI Controller @7 —%+1R—k&7EYET , Base ZRLRAY, 0x0000_0000 &AE>TLVBD T, Nios Il His
X, ¥O-F 7yt TF7IEALET, Quad SPI Flash AE!Y LM 0x00830000 [ZEXFAFNI=V T+ 77O
TS LIE. ZOR—MEFHLT Niosll |

P99

B cpu

clk

reset

data_master
instruction_master

irq

debug reset request
debug_mem_slave
custom_instruction_master

=18 ext_flash
clock_sink

reset

avl_cst
avl_mem
interrupt_sender
flash_dataout
flagh_dc llc_out
flash rcs

2-2. Nios Il SBT TOEMERE:E
Qsys ZFALEY , Programmer Z#EEIL . SOF J7A(ILEEERAAHFET,

—z=
~—RAJL

Quad SPI Flash XEM5M Nios Il 7T—+5% ELSENA

Mios I Processor
Glock Input
Reset Input

Avalon Memaory Mapped Master
Avalon Memory Mapped Master

Interrupt Receiver

Reset Quiput

Avalon Memory Mapped Slave
Gustom hstruction Master

Glock Input

Feset Input

Avalon Memary Mapped Slave
Avalon Memory Mapped Slave
Interrupt Sender

Conduit

Gonduit

Gonduit

RAFENFES,

ext_flash_flash_dataout
ext_flash_flash_dclk_out
ext_flash_flash_ncs

sys_clk

[clock_sink]
[clack _sink]
[clock_sink]
]

[clock_sink

IR0

0x0c00_1000 0=0c00_177F

& (x0c00_1640
i 0:0000_0000

0:0c00_185F
0:03fF_ffff

IRD 31

[

File Ecit ‘iew

Processing

Tools

A% Programrmer - C:fwork/m10_devkit_standard_design/m10_standard_design - m10_standard_design - [Chain, cdf]*
Wincdowe  Help ’

= o =8

Search attera.com

; Harchwares Setup...

ISE-Blaster! [USE-1]

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

Made: | JTAG -

Progress: 100% (Successiul) -

'l Start

il Stop

8 Auto Detect
Delete

M sdd Fils...

M Change File...
) Save File

* noid Device

U |

W povan

File

output_filesint 0_standard_design.sof

=nones

Device

Checksum

10ME0DAFABACEGES 0091 C435

WTAP1O

0oonoooo

Usercode

091C435

<nones=

ProgramS
Configure

Werify

Blank-
Check

Examine

Security Eraze ISP
Bit CLAMP

ol
E ﬁ

10ME0DAF4B4ES

YTAP10

W

»

m
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Nios Il SBT Z#2&L. software F4/LALUTIZHS led outputc Z7AILETICY IRz 7-TADIINEE
BLET . UTFTORTIL, hello_world &LWVS5TAP IR TIOD T IMEERL. EILRETE T LIZIKEETT,

= Nios II - hello_world/led_output.c - Eclipse = e |
Eile Edit Source Refactor Navigate Search Project NigsII Run Window Help
i SRS RACRAGRACESE A RV RS, B=Rr 7 Sl S E R AR S
Quick Access §’| L) Nios 1T
[ Project Explorer 53 = 8 [€) led_output.c 22 = O o= Outline 52 = 8
= <)==D| 6y < kinclude <stdic.h> - e EE R e
< hell d #include <ioc.h>
< (e 0oy #include <unistd.h> =
> g;-? Binaries #include "system.h” 1] stdio.h
Includ i
> Inclu ES - int main(void) o ioh
> = mem_init { 2l unistd.h
> &= obj printf("Hello from Migs II, start!!™); 5 system.h
while(1) @ main(void) : ir
> %¥ hello_world.elf - [alteranios2/le] {
ey IOWR(LED_PIO_BASE, @, ©x88);
|Z| create-this-app usleep(s )
=] hello_world.map IOWR(LED_PIO BASE, @, @xFF);
| hello_world.objdump usleep(5@8008);
Makefil IOWR(LED_PIO_BASE, @, @x@@);
L Makeflle usleep(500808) ;
readme.txt IOWR(LED_PIO_BASE, @, @xFF);
4 2% hello_world_bsp [q_sys] ) usleep(560808);
> ) Includes return @;
> = drivers 1
> = HAL >
> [ alt_sys_init.c d L 1 n | 0
linker.h
> B Tazks [E Console 531 Praperties = O
> [n] system.h — L .
5/ create-this-bsp & G| BE-&lotB- -0~
linker.x CDT Build Console [hello_world]
) Info: Linking hello_world.elf -
Le Makefile nios2-elf-g++ -T'../hello_world_bsp//linker.x’ -msys-crt@='../hello_world_bsp//obj/H
[& mem_init.mk niocs2-elf-insert hello_world.elf --thread_model hal --cpu_name cpu --gsys true --simu
= memary.adh Info: (hello_world.elf) 7@ KBytes program size (code + initialized data).
= -9 Info: 65465 KBytes free for stack + heap.
|& public.mk Info: Creating hello_world.objdump
2| settings.bsp nios2-elf-objdump --disassemble --syms --all-header --source hello_world.elf >hello_w
= [hello_world build complete]
@ summary.html
18:33:48 Build Finished (tock 5s5.698ms) 3
1 [ b
Writable Smart Insert

EILRNEEIZER o156, VI 7 - TOI S LEFETLET , ERIZETINSE. Nios 1l Console [ZEL
TOESLFRRAHE SN, R—F ETIX, LED0,1,2,3 ARILAAZIT THRBLET .

Tasks Console P NiosII Console i3 Properties ._'-'|| ¥ =8

hello_world Niog | Hardware configuration - cable: USB-Blasterll on localhost [USB-1] device ID: 1 instance ID: 0 name: jtagua..

Hella from Mios II, start!!

— R —
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3. Quad SPI Flash *EYIZEZALT-HD POF F7LILER

3-1. HEX 77/ILD4ERK

2 ETEMELT- ELF J74)L%& HEX 7AMILIZE#LET,

T r—32- 7ok (FITIL, hello_world) #H%5')v49 LT, Make Targets = Build Z=TLET,
Make Targets EIEA TR RSNz mem_init_generate Z/\1 S ~L T, Build /R2%E91)vILET,

< Make Targets

Make Targets for: hello_world

Target Location

Add...
(® mem_init_install

Edit:

Build ] [ Cancel

Build R2>%%41)vo9 %L Nios Il SBT M Console BEIEIZAY WFRIRSNFET , ZDH T, LTDKIIZHK
RSN TULSERS DY hello_worldelf M5 ext flash.hex ZF/ERKLTLVSERS T,

alt-file-convert -1 elf32-littlenios2 -O hex --input=hello_world.elf --output=mem_init/ext_flash.hex
--base=0x00000000 --end=0x03ffffff --reset=0x00830000 --out-data-width=8
--boot="C:/altera/15.1/nios2eds/components/altera_nios2/boot loader_cfi.srec"

ANTH—= vk elf32-littlenios2., tH F3T7A—< Yk :hex.

ANT74)L:hello_world.elf. 774 )L :mem_init/ext_flash.hex

R—XT7EL X (ext_flash.avl_mem) :0x00000000, T R7 KL X (ext_flash.avl_mem) : OXO3FFFFFF
JtybFEL R (Nios Il DYtyh- T2 THTE) :0x00830000. HAT—418:8 Evk
T—bhATF 32 :"Claltera/15.1/nios2eds/components/altera_nios2/boot_loader_cfi.srec”

KIZTDT—hATLavI&, Quad SPI Flash AE!J D 0x83000000 DFEBERF-T—bO—SFZHEAT S
LEEFFTHO>TLVET . Nios Il (&, EERFIZET ZDT—hO—F5AAA T, BELIFERE RAM (20D
fBITIE. 5%580> DDR3 SDRAM *E!)IZEBALET . £ED RAM ZEAT HH VI, Nios Il SBT D
BSP Editor @ Linker Script 47 ThAA< A XAJEETY,
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3-2. POF Z7M4ILDERL

ERkLT= HEX J7AILHS POF D7/ ILEERLET,

Quartus Prime [ZR>T File A=a1— = Convert Programming Files ZE={TLE Y, BI@AREILI=5. LT
DESITE’RFELFET , PRLRfE 0x00830000 (&, ext flash_hex RIZIEHAENTILNAD T, FENTIEET S
ElEHYFEEA,

Convert Programming File - C:/work/m10_devkit_standard_design_15_1/m10_standard_design - m10_standard_... =]
rog ng g qr
File Tools Window Search altera.com e

Specify the input files to convert and the type of programming file to generate.
You can also import input file information from other fies and save the conversion setup information created here for
future use.

Conversion setup files

Open Conversion Setup Data. ] [ Save Conversion Setup. ]

Output programming file

—
Programming file type: lPngrammer Object File {.pof) b ]

Options/Boot info... | Configuration device: CFl_512Mb = [ Mode: l1—b'rt Passive Serial I - ]
File name: output_files/output_file.pof E]

|| Remote/Local update difference file: NONE

Create Memory Map File (Generate output_file.map)

Create CvP files (Generate output_file.periph.pof and output_file. core.rbf)

Create config data RPD (Generate output_file_auto.rpd)

Input files to convert

File/Data area Properties Start Address Add Hex Data

4 Hex Dat: Absolute add i 0x00830000
ext_flash.hex

Add File

Remove
Up

Down

Properties

l Generate ]I[ Close ][ Help

Advanced 7R hv5 Advanced Option Z#ZEL T. Disable EPCS/EPCQ ID check ZFxvoL%ET,

1 Advanced Options ==
Disable EPCS/EPCQ ID check

Dizable AS mode CONF_DOMNE error check

Program length count adjustment: o
Post-chain bitstream pad bytes: default
Post-device bitstream pad bytes: default
Bitzlice padding value:

QSPI Flash single 10 mode dummy clock: | Unchangeable

QSPI Flash quad 10 mode dummy clock: | Unchangeable

[ 0K J[ Cancel ]

Generate 7R42%%1)w4L . output_files/output_file.pof FZ7 AL ERESN - EERERLET .

HKRAVAE—R-TODTHMRIZIE, quantusini Z74ILHBY . LTDFTLar BERESATOET . S,
Convert Programming Files TIELLY POF 7/ ILEERKT ST-DICHELGERFELLYET,

PGMIO_SWAP_HEX_BYTE_DATA=ON

[ R EEEEEEEEEEEEEEEEEEEE—————
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4. Quad SPI Flash AE)A®M POF 77 ILDEEAH

4-1. PFL THA>

PFL FH A% Quartus Prime TBAEFEY . RIZ. gpfl.asys 77M/L%& Qsys THIEFET , Altera Parallel Flash
Loader @ IP Parameter H#EEILFE T, Operation Mode HY Flash Programming 275> TL\AD T, JTAG #EHT
Flash A -T/N\ARDTOT ST %#1T5EF—REREYET, Target Flash (2l Quad SPI Flash AERESNT
WA EERERBLET , Finish RE CTEEZFACET .

== IP Parameter Editor - gpfl.gsys (C:¥worlk¥m10_devkit_pfl_design¥gpfl.gsys) EI@
Eile Edit System Generate View Tools Help
E Parameters &% | = E Details &2 l Block Symbal &2 | =
System: qpfl  Path: parallel flash_loader
Altera Parallel Flash Loader T
altera_parallel_flazh_loader A"El'a Pal'a| |E| F|aSh Loader
General | Flash Interface Setting Name altera_parallel_flash_loader E
What operating mode will be used”) Flazh Programmine . v: Version 15.1
ithat iz the targeted flash™ Quad SPI Flash = B
. . = . Author Altera Corporation
[ Set flash bus pins to tri-state when not in use
Description The Altera Parallel Flash Loader megafunction provides
programming method for Common Flash Interface (CFI) 1

Peripheral Interface(SPI1) flash, or NAND flash memory de
FPGA configuration from the flash memory devices.

Group Basic Functions/Configuration and Programming

Data Sheet  hitpJ//'www.altera com/literature/ug/ug_pfl. pdf
User Guide  hitps.//documentation.altera.com/#/link/sss14114392800 -

< [ | +
oy Kil<||>
"@j’ Presets 2% -0
Presets for parallel_flazh_loader [
= - b3
E Meszages oo -0 v
Project
Tvpe Path Meszage = Click New... to create a presst.
Library
Mo presets for Altera Parallel Flash Loader 15.1
7 o 3 Apply Update... Delete Mew...
0 Errors, 0 Warnings Generate HDL... Finizh

[ R EEEEEEEEEEEEEEEEEEEE—————
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4-2. POF Z74)LM Quad SPI Flash AEYADEEAH

Programmer Z#2EIL. Auto Detect 7RAE1)vILET , I0MS0DA T /31 REIEELET . 10M50DA 7/\
AANKRREINTWNSITE/NM1SA4LL. Change File RZ> M5 PFL TH A2 D SOF 774 )L
(m10_pfl_design.sof) Z#RLET . RIZ. HH')yUH 5 Attach Flash Device ZEITLET

“ Proegrammer - C:/work/m10_devkit_pfl_design/m10_pfl_design - m10_pfl_design - [Chain3.cdf]*
File Edit ‘“iew Processing Toolz ‘Window  Help '

;Hardware Setup...| USB-Blasterll [USB-1] Mode:  |[JTAG

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

T File Device Checksum Usercode Program/
Start Configure
T output_flesin10_pf_design sof | Hemennasssscanse onsonams——oeoncyns [
=none= 3 Delete Del
8 Auto Detect Select Al Clrie,
3 Delete Mo add File...
LT e Change File
& save File
M Change File -
‘ Al IPS File... i

4 Save Fil
ave File Change IPS File...

* 0d Device... Delete IPE File

I g

Adld EKP File...

H H
™ L, : Change EKP Fil
— i cmmeoe.
ia H Delete EHP File
| =
[MCLLELLULL RS
10MS0DAF4534ES Acld PR Programming File...
DO Change PR Programming File. ..

F

Delete PR Programming File

Attach Flash Device...

Change Flash Device...

Attach flash device

Delete Flash Device

Select Flash Device EEHS, Quad SPI Flash Memoy = QSPI 512Mb %#iRL T, OK REVEHwHILE
j—

o

4 Select Flash Device ==

Drevice family Device name
ASC devices ] @sPI_128M0 Ty
CFl Flash Memory D GISPI_1BME
NAND Flash Memary [] @sp_1ch Import...
1 GQuad SPI Flash Memory D QSPI_256Mb Export...
] @sP_2Gh
] @sPI_32Mp Edit...
M @sP_S512Mb
Remove
] @sPI_Games

D GISPI_Bhb Uncheck All

Ok ] ’ Cancel

[ R EEEEEEEEEEEEEEEEEEEE—————
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Quad SPI Flash XEM5M Nios Il 7T—+5% ELSENA

RIZ. QSPI_512Mb MFRTFRINTVBITEHF TILY) vl RIF—R-THALUNT Convert Programming
File ASYERLLT= POF 274 JL (output_files/output_file.pof) Z:&IRLFE T, LA D KLSIZ. Program/Configure 1T

O DFTyrELT, Start RETEITLET,

“ Programmer - C:/work/m10_devkit_pfl_design_15_1/m10_pfl_design - m10_pfl_design - [Chain1.cdf]*
File Edit View Processing Tools Window Help @

[E=8 Hol =5
]

Search altera.com

oy Hardware Setup...| [EEEEEEETIEER]

[7] Enable reaktime ISP to allow background programming when available

Mode: |JTAG -

Progress: 100% (Successful) -

T, File Device Checksum Usercode =t Verify Blank- Examine Security Erase ISP
i Start Configure Chack Bt CLAMP
o Stop output_files/m10_pfi_desion.sof 10MSODAF4B4C6GES 0028044 0029D4B4
4 _im10_devkit_standard_design_15_1/output_files/output_file pof QSP|_512Mb FB3F3401 B B ] ] (]
B Auto Detect ext_flash.hex |l ]
<nones VTAPID 00000000 <none=
X Delete

. T

f Add Fike...

I

B Change File.

b save File

* Add Device.

% up T
DI
—_— —
10MSODAF484ES VTAP10
. TDO

X EFETIE. ext_flash.hex

TESDFTVIDHITOTULVET DT, 0x00830000 MSDIEHD A EEMZ 1T

LVETF, output_file.pof FTICFTvH%E T BE Quad SPI Flash A ELIADEEIAAEITLET (FEfEHAHH

YES),

12/15
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5. RBUHE—F-THAL DEZAH LEEDTEEER

5-1. SOF 774 ILDEEAHLHER

Quad SPI Flash AEJA®D Nios Il TAY S LDEEZAADIEEIITHONINEINEFHERLET RIVF—
F-THA2D SOF 774 I)L% Programmer TEZERAAFT . ETAANTETLIEZHBATR—FLED
LEDO0,1,23 MNRILAIIVT TRIRT A EEMHRLET,

O Pregrammer - Cifwork/m10_devkit_standard_design/m10_standard_design - m10_standard_design - [Chainl.cdf]*

L L L _design - : ==
File Edit Vew Processing  Tools  Window Hep @ Search attera.com 0
|; Hardware Sa1up...| Mode: |JTAG - Progress: 100% (Successful) ]
Enable realtime ISP to allow background programming when availsble
%7 Fil= Device Checksum Usercode Progam! “erify Blank- Examine Security Erase ISP
[ Pl | Canfigure Check Bit CLAMP
Stap l output_filesim10_standard_design.sof l 10MSODAF434CEGES 0091435 0091 C435 ol
=nongs= WTAPID Q0o0oaoo =nongs=
| &% autoDetect |
Delete
[ ™ sodFie.. | i
Change File..
Save File ‘“ D N ﬂ L
E —} 3
* hdd Device.. |
4 10Ma0DAF404ES WTAPO
Down 4
4

F1=. Nios Il Command Shell Z#E)L . nios2-terminal.exe ZE{T79 A& T, JTAG UART MoDIEZEH AMN
ERIZHASNAZEEHERLET,

5 | Jeygdrive/c/altera/15.1 = =R

ver.15 20154 12 B 13/15 ALTIMA Corp. / ELSENA, Inc.
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5-2. POF 77/ IV DEE:AH LHER

RIZ, RBUE—K-FH LD POF Z74 L (output_filessm10_standard design.pof)Z MAX 10 F/5f XD
AoFyT-arT4F¥al—ar ROM fBEEICEERAAFT,

& Programmer - C:/work/m10_devkit_standard_design_15_1/m10_standard_design - m10_standard_design - [Chain2.cdf]* El
Fie Edt View Processing Tools Window Hep @ Search aftera.com [ ]
a Hardware Setup...| [E=R:EE NS Mode: |JTAG - Progress: 100% (Successful) -

D Enable reaHtime ISP to allow background programming when available
i File Device Checksum Usercode Program/ Verify Blank- Examine Security Erase ISP IPS File
1 start Configure Check Bit CLAMP
i Stop output_files/m10_standard_design.pof I 10MSODAF4B4ES 111AFE37 00000000 I:l |:|
" | [}
8 Auto Detect UFN B ]
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