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[FL&HIZ

AT IL® MAX® 10 FPGA [Z[E TV aAF—DHESNTHEY., R TR EY CFM/UFM ELVSRZTRZ
HENFET, OB Nios® | DYITRITTEITSVL AAE)—ITHNT BIEE UFM [ZER TR EIThYE
T, TIYVAAE—DHAXELTIE CFM ZED-L2ERDH A XA TERINET, ZDT=8 Nios® Il ZfE
B3 37055 LS A4XH On-Chip Flash @O UFM $EIEDH A XEBZ TLVTE Error ELTEIIShE
HA.

FDA.MAX® 10 FPGA @ UFM [2aA—H—TO5SLEZHKINT HEHEIZIE, a—F—AITEIZH A4 X(T5E
ETHARELAHYET,
CDEFTIL. MAX® 10 FPGA T Nios® Il ZfERT HHRD On-Chip Flash TOEEREXFMAEIZDNTER
BALZEY,
1. MAX® 10 FPGA T /N1 A0 On-Chip Flash
2. MAX®10FPGA T Nios® Il #{#H9 HFED On-Chip Flash TOEE R
3. ®AE

1. MAX® 10 FPGA T /A1 A® On-Chip Flash

AT IL® MAX® 10 FPGA (&, BARKN, T IWFYT RE—ILTH— L T7I8—DTERETOST 57
-0 9o FINARTT,

7Fa45 TR -aN—8— (ADC) *0.2 DDA A—JEBRML TEAFTIVIITYYEZ BT EMNTTRE
BTa7I-arIqdL—30 059 a ') —HBEDBEEL VT VTV T EITESELTWET,

Ft=. Nios® Il YI+-a7-IURTYR-TFOtwyHY—DHR—k, TORILESWIE (DSP) TAvy., YT+
DDR3 AE!J—-arhO—5—&UV\of=, ZILEEBD FPGA HEEEZBA TLVET,
AT )L® MAX® 10 FPGA [ZDWVTD M. LTDOR—UES IS,

A>T )L® MAX® 10 FPGA

https://www.intel.co.jp/content/www/jp/ja/products/programmable/fpga/max-10.html

MAX® 10 FPGA T /\A X[Z[&, On-Chip Flash A% 2 DDEAIZHEISNTLNET,

® Configuration Flash Memory (CFM)
MAX® 10 FPGA D/\—FDx7 -2 74FaL—3 - T—RZEMLET,

® User Flash Memory (UFM)
A—HY—FT—RFEXYINIT T I)Vr—2a EBHLET,

MAX® 10 FPGA T /3 R UFM [ZDUWNT DAL, LT ERESBIISALY,

Intel® MAX® 10 User Flash Memory User Guide
https://www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/hb/max-10/ug m10 ufm.pdf

MAX® 10 A—H—-T5vyaAEl)—-2—HF—HAF (BFREER)
https://www.intel.co.jp/content/dam/altera-www/global/ja_JP/pdfs/literature/hb/max-10/ug m10 ufm j.pdf
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2. MAX® 10 FPGA T Nios® Il ZfEfH9 5FE®D On-Chip Flash TOXER

Platform Designer [ZT On-Chip Flash Intel FPGA IP (Altera On-Chip Flash IP) Z TFRIDKIIZRELIZIGE.
Nios® Il Software Build Tools (SBT) for Eclipse Tl& UFM fEIED#A#7%5Y . CFM DFEIEET On-Chip Flash &LT
RATLWET (COEMTIE, MAX® 10 FPGA

—

TI/INA R 10M08 ZHIELTERBALTLVETS),

System: nios_system

“§ Parameters S@l

-l:‘i‘l:ﬂ

Path: onchip_flash

O n—Chip Flash Intel FRPGA TP

altera_onchip_flash

[* Parameters

Data interface:

Read burst mode:

Read burst count:

Parall.. -
Ihorementi.. «
8 -

| Configuration Mode

Configuration Scheme:

Configuration hMode:

Internal Configurati..

Single Uncompressed Image

1
2
3
4
5

Sector ID

Access Mode

Read and write
Read and write
Read and write
Read and write
Read and write

Address Mappine
000000 - D03fff
004000 - Dx07Hf
008000 - Ox1c 7t
0 10800 - (e2afff
020000 - Dxddfff

Tupe
UFM
LF K
LIF M
GFM
GFM

5

[~ Clock Source

Clock frequency:

The on—chip flash megafunction will be run with 1

a0 MHz

Hz clock freq

[* Flash Initialization

[ Initialize flash content

Enable non-default initialization file

User created hex or mif file:

User oreated dat file for simulatio

altera_onchip_flashhex

M\ altera_onchip_flash dat

The on—chip flash is not initialized during device programming.

[E 2-1] On-Chip Flash IP DERE

Nios® Il SBT @) BSP Editor ™SR TH. UFM & CFM DREIZLTEST . CFM £ EHT-H 14X (319456
Bytes) &L T On-Chip Flash $BEIANRZ TLVET,

- BSP Editor - settings.bsp
File Edit Tools Help

E=1 HCR )

| Main | Software Packages | Drrivers |§Linker Script i| Enable File Generation | Target BSP Directory

Linker Section Mappings

-
Linker Section Name

bz

Lentry

. except ions
heap

. rodata

. rwdata
stack

. text

Linker Region Name

onchip_ram
reset

onchip_ram
onchip_ram
onchip_ram
onchip_ram
onchip_ram
onchip ram

Memary Device MName

onchip_l
onchip_i
onichip_
onchip_|
onchip_|
onchip_|
onchip_|

onchip

ran
flash_data
ran
ra
ran
ran
ran
ram

( Add... ]
Remove. ..

[ Restore Defaults. .. ]

Linker Memory Regions

Linker Region Name

onchip_ram
anchip ram BEFORE EXCEPTION

Address Range

001010020 - 0=01018FFF
001010000 - 0:=0101001F

onchip_f lash_data

0:00000020 - 0=0004DFFF

" I’BSB[

LUEELULL UL L UL LU

Memory Device Name Size (bytes) Offeet (bytes) [ Add... ]
onchip_ram IR 32 Remove...

onchip ram 32 i] Restore Defaults... ]
onchip_f lash_data 319456 32
ERERAEE ] T

: ( Add Memory Device... ]

O M £EHEHARELTRZS

[ Memory Usage... ]

( Memory Map... ]

Ver.18.0/Rev.1 20184 12 A
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2-1. 7055 LHA UMM KYKREWHAZXDIHZEETE Error (THESTEILRNE->TLES

[¥Em 1]

LEBDOZEMS, text F On-Chip Flash IZERE T BREIE. OS5 L (elf T74IL) A UFM [CURESBMT
(%<, On-Chip Flash [CECE TEAMNTLMEILRRIZHIESNE B A,

2FYTOTISLMN UM KYKEWVH A XDIZBETH Error ORTRELE IR EL>TLEVET,
FD1=H UMM DY A REEZELTTOTSLEERTARENRHYET,

Table 4: UFM and CFM Sector Size

This table lists the dimensions of the UFM and CFM arrays.

Pages per Sector Maximum I
s e Eg At
Size (Kbit)
10M02 3 3 0 0 34 96
10M04 0 g8 | 41 | 29 | 7 | 16 1248 2240 189
| 1omos 8 8 41 29 70 16 1376 2240 378 |
10M16 4 4 [ 38 ‘ 28 ] 66 | 32 2368 1224 549
10M25 4 4 52 140 ) 32 3200 5888 675
10M40 4 4 ‘ 48 ‘ 36 } 84 ‘ 64 5888 10752 1260
10M50 4 4 48 36 34 64 5888 10752 1638

0 10M08 MIFE UFM HA XL, ((8*16)+(8*16))/8 = 32 KByte
* UFMO DR—UHAX : 8 (page) *16 (Kbit)
* UFM1 DR—UH AKX ;8 (page) *16 (Kbit)
- k52 2 DDEZEHEL. BEfii% Byte ICEY 126IZ +8 T 32KByte

[E 23] UFM & cFM D7LAH A4 X

[BSP build complete]

Info: Compiling hello world.c to obj/default/hello world.o

nios2-elf-gcc -xc -MP -MMD -c -I../hello bsp//HAL/inc -I../hello_bsp/ -I../hello_bsp//drivers/i
Info: Linking hello.elf

nios2-elf-g++ -T'../hello_bsp//linker.x' -msys-crt@='../hello bsp//obj/HAL/src/crt@.o' -msys-1;
nios2-elf-insert hello.elf --thread_model hal --cpu_name niocs2 --qsys true --simulation_enabled
Info: (hello.elf) 33 KBytes program size (code + initialized data).

Info: 2872 Bytes free for stack + heap.

Info: Creating hello.cbjdump

nios2-elf-objdump --disassemble --syms --all-header --source hello.elf »hello.objdump

[helic buldd romplete] O 10M08 Tl& UFM A% 32 Kbyte THBH . EJLELT=
19:47:87 Build Finished (tock 28s.247ms) elf I7A)LAY 33Kbyte THIS—ITHAZL

[E 2-4] Nios®1SBT TEJLRL=A%4'S.LA 10M08 D UFM H A X 32KB ZiBA 1=l

T
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2-2. YA XF—/\—LT= elf T7AILIE HEX ZEHES POF DERZEITOTH Error [ZEDALY

EER 2]
elf Z7LILITFD .

® HEX |ZZifa
® POF Z4RL
e JOUSLTD

BREITHERENET M, A XF—/—L1z elf T7AILIE CODEDBETY Error FRELEEA,

[#! Problems J=] Tasks B Console £2 | Properties

CDT Build Console [hello]

19:09:23 **** Build of configuration Nios II for project hello ****

make mem_init generate

Info: Building ../hello_bsp/

C:/intelFPGA/18.8/nios2eds/bin/gnu/H-x86_64-mingw32/bin/make --no-print-directory -C ../hello_bsp/

[BSP build complete]

Post-processing to create mem_init/onchip_flash.hex...

alt-file-convert -I elf32-littlenios2 -0 hex --input=hello.elf --output=mem_init/onchip_flash.hex --base-@x@e00888@8 --end=exeeeddfff
Converting Nios II ELF file to HEX file. Appending boot file.

Post-processing to create mem_init/nios_system_onchip_ram.hex...

elfzhex hello.elf 8x01010880 0x081818fff --width=32 --little-endian-mem --create-lanes=8 mem_init/nios_system onchip_ ram.hex

[E 2-5] HEX [CEEL-HBEORT

*

D Quartus Prime @

Generated output_file pof successfully

[ 2-6] POF ZAERLI-IEAEDOS

(5%]

Nios® Il SBT T OS5 L% HEX 774 ILIZEH#RT B0, Quartus® Prime T SOF 774 /L& UFM H
HEX Z7A4ILHS POF D7 IIVEERT HHEIZDONTIE, UTOR—UHRSE(IZTLRYET,

MAX®10 @ UFM T Nios® Il #T—hSETHELS [HifRE]
https://service.macnica.co.jp/library/118989

MAX® 10 @ UFM T Nios® Il #T7—h,SEBTHES [#R]
https://service.macnica.co.jp/library/119173

T
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3. WA

Nios® Il SBT @) BSP Editor £ THoMULHEB TES I a3 - A XIZEBLET,
o3 B ARXELEERETHIETE ILREFC Error ELTHASNBESIZHYET,

@ Platform Designer 0 On-Chip Flash Intel FPGA IP (Altera On-Chip Flash IP) [Z3ULVT UFM ELTERT
EHMEEHETERLES
f5l) CDOHITIE. 0x0 ~ Oxlc7ff ETHEARAETY (O 0x1c800 > 116736 Byte)

& Platform Designer - nios_system.qsys (C:¥Temp¥max10_evakit_v18.0¥nios_system.qsys)
File Edit System Generate View Tools Help

P Cataloe. 2% _ o o|| L Sustem Contents % \ Address Map &% | Interconnect Requirements &%
Y % @ = | & | ¥ System: nios system  Path: onchip_flash
Project F |Use  Connestions KName Description Export Clock Base End i
8 New Component. o B k.0 Clock Source
System b B ckon Clock Input clk cxportcd
Kibas = B chinesst Fieset Tput reset
Basic Functions
sy - —— ok Glack Output ck_0
Intertace Protocals clkfrsseh fesetOUtou
a =
Low Power B anchip_ram On—Chip Memary (RAM or FOM) Tnte..|
Memory Tnterfaces and Gontrallers g clkl Clock Input clk_0
Pracessers and Peripherals x - st Awalon Memory Mapped Slave [k 11 0x0101_0000 0x0101_874f
Qsys Iterconnect resst] Reset Tnput ek 1]
Tri-State Components B jtag_uart JTAG UART Intel FPGA IP
University Program ok Clock Input el
reset Reset Tnput [cik]
avalon jtag_slave Awalon Memory Mapped Slave £k 0x0102_1010 0x0102_1017
irq Interrupt Sender £k
B 8 nios2 Mios I Frocessar
ch Clock Input clk_0
resst Reset Thput ck]
data_master awalon Memory Mapped Master ek
instruction_master  |Avalan Memary Mapped Master ekl
irq Interrupt Receiver ekl IRE O IRE 31
e Edit.. &+ Add.. ¢ debug reset request  |Reset Output (clk]
— debug_memslave |Awalon Memory Mapped Slave [ck 0x0102_0800 0x0102_DFFf
‘ £ Hierarchy &0 Device Family #| _ o> Sen et 2 . =
— ; BT *| onchip_flash ZZ )LV ILES
W nios_systen [nios_systen.asys] clk > —
= clk reset Reset Input [ck]
= led — 0 Awalon Memory Mapped Slave [2IK] 0%0000_0000 0=000f_fff
= reset Avalon Memory Mapped Master [clk]
-4 = o
£F jtag_uart
et Glock Input clk_0
T mm brides nresst Reset Tnput ek
B nios? b data fwalon Memory Mapped Slave ekl 0x0000_0000 00004 _df £
= | car fwalon Memory Mapped Slave ekl 0x0008_0000 00008 _0007
£ onchip. 2 led PIO (Parallel [/0) Intel FPGA TP
Gonnections clk Clock Tnput clk_0
reset Reset Tput [cik]
sl fvalon Memory Mapped Slave ek 0x0102_1000 0x0102_100f
S1 externalconnection  Gonduit led
W Parameters 3 l =

System: nios_system  Path: onchip_flazh

O n—Chip Flash Intel FPGA TP :
altera_onchip_flazh
[* Parameters |

Data interface: Parall.. w |
Read burst mode: hcrementi.. |
Fead burst count: 8. .~

| Configuration Mode |
Ganfiguration Scheme: Ihternal Configurati..

Configuration Mode: Sinele Uncompressed Image

UFM ELTIERTEAMEEZHEELET

|~ Flash Memory

Sector ID focess Mode Address Mapping ( Type
1 Read and write 000000 - DDA UF M
2 Read and write 004000 - 0x07fff LFM
3 Read and write 008000 = O 17t UF M
T Read and v e IO = O 2ati Trm
] Read and write 026000 - Ox4dfff CEM
= =

[E 3-1] On-ChipFlashIP IZHULVT UFM ELTHRATEAEI8ERHE

Ver.18.0/Rev.1 20184 12 A 7/12 ALTIMA Company, MACNICA, Inc.
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@ Nios® IISBT @ BSP A zHrEHS) w4, INiosll) O TBSP Editor] ZBEET,

& Nios II - Eclipse
File Edit Mavigate Search Project Run NiosII Window Help

o IEECRMAEAGRACEEE R A RAU S0 S TGRSR S =R CR A
[ Project Explorer &2 E&|e® = O
> [ hello s
> |5 hello_bsp [nios_systen 1‘-—- BSP 7°D*/17I~"é7{57')‘y7L,¥7
- - New ¥
Go Into

Open in New Window

[E Copy Ctrl+C
Paste Ctrl+V
¥ Delete Delete
Remove from Context Ctrl+Alt+Shift+Down
Source 3
Move...
Rename... F2
g  Import...
By Export...

Build Project

Clean Project
& Refresh F5
,\/ \ \/
’\/ ) \/
Debug As »
Profile As »
Restore from Local History...
Nios 1T » Nios II Command Shell...
%" Run C/C++ Code Analysis Generate BSP
=
Team 2 BSP Editor...
Compare With 2 Flash Programmer...

[E 3-2] Niosl1SBT @ BSP Editor ZRf<

@ BSPEditor M Linker Script 27 (23U VT, onchip_flash_data MD$EIEZ Platform Designer THESRAL =Y
ARXRITEEELET, CDOEE, FEFED 32Byte (VYRS —4EE) Z5ILVETHRELET,
f5) 10M08 MDIFE (L. 116736 -32 = 116704 Byte

TER] :onchip flash data size = 3719456 Byte

- BSP Editor - settings.bsp
File Edit Tools Help

| Main | Software Packages | Driverslj Linker Script § Enable File Generation | Target BSP Directory
Linker Section Mappings

=

Linker Section Name Linker Region Mame Memory Device Name
.bs= onchip_ram onchip_ram
Lentry reset onchip_f lash_data
. except jons onchip_ram onchip_ram
. heap anchip_ram anchip_ramn
.rodata onchip_ram onchip_ram
. rudata onchip_ram anchip_ram
. stack onchip_ram onchip_ram
Y=V onchip ram onchip ram
i IS -5
Linker Memory Regions 9 7 }|/7 J\JOL’—C 116704 (‘£EL$T
Linker Region Name Address Range : Memory Device Name Size (bytes) Offset (bytes)
anchip_ran 0x01010020 - 0x01018FFF onchip_ram 32
anchip_ram_BEFORE_EXCEPTION 001010000 - 0x0101001F onchip_ram I
anchip_f lash_data 000000020 - 0x0004DFFF onchip_f lash_data 319458' 32
reset 0:00000000 - 0x0000001F onchip flash data I

[E 3-3) ZFERID onchip_flash_data DH X (10M08 DIHEDHI)

T
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%1% :onchip flash data size = 116704 Byte

~ BSP Editor - settings.bsp
File Edit Tools Help

3
| Main I Software Packages I Dri\tersl Linker Sﬂ'iDtl Enable File Generation | Target BSP Directory
Linker Section Mappings

=

Linker Section Name Linker Region Mame Memary Device MName
.bez onchip_ram onchip_ram

Lentry reset onchip_f lash_data
. except jong onchip_ram onchip_ram

. heap onchip_ram onchip_ram

.rodata onchip_ram onchip_ram

_rwdata onchip_ram onchip_ram

. stack onchip_ram anchip_ram

et onchip ram onchip ram

Linker Memory Regions

Linker Region Mame Address Range Memory Device Name Size (bytes) Offset (bytes)

anchip_ram 001010020 - 0x01018FFF onchip_ram
anchip_ram_BEFORE_EXCEPTION 001010000 - Ox0101001F onchip_ram
nchip flagh data [x00000020 0000 1C7FF onchip_f lash_data
000000000 - Ox0000001F onchip flash data

[E 3-4) ZFE#D onchip_flash_data DH X (10M08 DIHEDHI)

reset

@ [Generate] RAED)VIL., ZTD. [Exit] REAVEDIVILET,
|

[E 3-5] [Generate] RALEH)vHIL, TN [Exit] RELEI)VH

® Nios® I SBT D Application 7AYo bEHS)v%L. [Build Project] #ETLET

< Nios II - Eclipse
File Edit Navigate Search Projeck Run NiosII Window Help

o @~ f-@-H-0- Q-5 -
[ Project Explorer i3 e e S

-5 hello. 4= Application ALz H EED)VILET
> % hello MNew F

Go Into

Open in New Window

Copy Ctrl+C
Paste Ctri+V
Delete Delete
Remaove from Context Ctrl+Alt+Shift+Down

Source »
Move...
Rename... F2

Import...
Export...

EE

Build Project ]
Clean Project

[E 3-6] Application 7Oz HrDE LR

T
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ARIREICHET B1=8HIZ. MAX 10 @ UFM RIZY IRz 7 BINESNESHEESHIFvI$ 5T
717 check_size.exe (check size.c) ZRELEL: (Bli&E. #H2O—RLTLZELY),

¥ YIPFIILF check size.exe (check size.c) 1%, ZFELL TIEETEED THY., EFL/-HEEDEEIZDIVT
[ZEFZEBLDRFET DT, BEHLHT TESESL),

DY I+ 7 TlE. Nios® I SBT @ Application AP THRANTE JLREFZ{ERET= .objdump 74 )L
ADRHIOXHE LIV DA XEREHLEBLEDHE T, ZRIEMICENS LD YA XHNDELZDHEH
ALTULET,

® Nios® II SBT [Z&BEJLE#. Nios® Il Command Shell &Y TFEEaA<YREAAL check size.exe #E1TL
T AERLIzV IOz 7HEELT: UM [TIRESHIERESELE T,

$ ./check_size.exe <F7F)/r—a%.objdump> <UFM HAX>

¥ check size.exe ZFZE{TT BEIIZ, Application FZAZT I, T4 LI )—(Z check size.exe Z#IE—L TH
EX

UFM [ZINFESIEE

i | foygdrive/c/Temp,/max10_evakit_v18.0/software/hello_small = ||-E @

[E 3-7] check_size.exe Y—JLIZ&B UFM [CIREDBEDRRH

R ——
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UFM [ZUIRELLLGS

m Jeygdrive/c/Temp/max10_evakit_v18.0/software/hello o || = @

el o

he |. lo_world.c readme.txt
amp obj

5 | 7¢ 0 check_size.exe ZE1TLEY

[E 3-8] check_size.exe Y—JLIZLD UFM [TIRFELLELVEE DR THI

R ——
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