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SAvFvTENTHEY., ZOAVKR—R+E Platform Designer Y AT LIZERETBHIET SoC T/IAAAD
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Project * U Correctiors  Name Description Export Clock. Base Emd IRG 1 ngf;i‘g:m [ Detalie |
8 Now Component. s = Glko Clock Source ‘
X clicin Glock Input clk exported [ Parameters |
=] clkin reset Reset Input reset Clock frequency: 50000000
— ok Clock Output kO
=
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g st
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Ui . — et AX] Master [refax.cl
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ﬁ—?‘ o Avalon M yStem ontents 0x0000_0000 0x0000_f££F
| resstt Reset Inputf
] & led_pio PIO (Parallel /0%
dk

Clack Input clk 0
Olock Input

EE Ll et Reset Input
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7] B dipsw_pio PIO (Parallel 1/0)
Wsoc_systen [soc_systen.asys] P Clock Inpet _r

= bitton pio exterral_ connection

- ok reset Resst Input. Lo
(i) = dipsw,pio exterral_conrection | o Avalon Mermory Mapped Slave [k 4 0x0001 0080 0x0001_008f
- 0 recet exterral conrection Corruit dipsw_pio_external_conn... L
» hsio = & button pio PIO (Parallel 1/0)
> led pio exterral conrection ok Clock Input ko
> remory -
-t reset Reset Input (] :
£ button pio kil 0 3
o 4t ¥ % Current filter: « i »
<= digsw_sio
Greeo (e |
< led o — -oo
o onchip.memon2.0 h
B Conrectiors V) Petl >
=] 5 Irfo Messages
() 'soc_system.button_pio| P10 inputs are ot hardwired in test bench.
© [soc.systemdipsw_pio |PIO inps are rot hardwired in test bench Message Window
©  |socsystemhpsO  [HPS Main PLL counter ssttings: n =0 m = 6
[ 506 system.hps O HPS peripherial PLL courter settings: n =0
©  |socsystem.led pio |PIO inputs are rot hardwired i test kench Ursiefired values will be read from PIO inputs during simuiation

0 i J 5
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Switches Buttons Leds
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____ 6. Clock Source AVR—Fb (ck_0) #FTILYY)YYLT. Clock Frequency |FFAFAR—K LD FEIRSEFE—HS

H51=6.50 MHz Z5%

Gy

SN TS EFTFERL TZELY,

7. Clock frequency is known MFTyIINTINSZEEFEZRLTEELY,

IZ System Contents 33] Address Map ¥ | Interconnect Recuirements & ‘

Presets # rs Paramete

“ + ¥ System socsystem

Path: clk 0

+
H U.. Conn..
b 4
= dk in_reset
= — dk
S — clk_reset
v ||v]| B onchip_memo. .
b 4 dkl
sl
— resstl
M B led_pio
dk
S reset

Description

0 n—Chip Memory (RAM
|C\ock Input

Boalon Memory Mapped
Reset Input

PIO (Parallel 1/0) Intel F
Clock Input

Reset Input

Bsport Clock Base End

exported
reset

clk 0

clk 0
[clkl] Ll
[clkl]

cll 0
[clk]

3-9. Clock Source MDHER

System: socsystem Path: dk 0

Clock Source -
clock source Details
f
I

~ Parameters

Clock frequency: l500000QO

Reset synchronous edges: Mone v

Iock frecuency is known

8. Parameters 37D [FL3] (x ¥—%4) %#4')v-L. Parameters 37 %#FHLCET

Platform Designer M & IAVR—ARUMDERTEIL Parameters 27 ZFLCTH Platform Designer ZECAILRY

REFSNET,
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3-2. A7v7 2 : HPS aAVR—RUrDEM

HPS [Z. Dual-core Arm® Cortex™-A9 MPCore™ At YH —EERIER) TS ILOLIEBREINTLET , £-.
LUTIZTRE @Y., 12T )L° SoC FPGA [Z1&, KELHFTT HPS EB& FPGA ERMD 2 DD T AVIMLIERSNIE
ERS

ZDRATYTTIL, Platform Designer > AT LIZ HPS TAVIDEBMEFRTEZTIVNET , 2D Platform
Designer AT L LD HPS TOAYIIZELNT, HPS ERDEREEITIEMNTEET,

HPS Z#ERTET BH=OIZFHT S GUI [ZIXEED AT (FPGA interfaces. Peripheral Pins, HPS Clocks, SDRAM)
BNAEINTEY., TNENITDOWTEREEITVET,

helio_lab_top.v

soc_system.gsys

Hard Processor System (HPS)

ARM A9 ARM A9

L1 Cashe L1 Cache

L2 Cache
LWHPS HPS
to to
FPGA FPGA
M M

3-10. Platform Designer & AT ALIZIBANG % HPS TAYY

RR—T &Y. Platform Designer AT LIZHPS TOVIEEBMELUVEEREEZTVET,

s —— |
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___1. IPCatalog ZTDTD HHRKRYIRIZ, processor EAALET

" IP Catalog

-0

- [DNDCES50E
———

X

Proiect
- # New Component..
Library
= Processors and Penpherals
=Embedded Processors
0 Mios [l (Classic) Processar
* Mios Il Processor
ard Processor Components
* Alteras HPS Emac Interface Splitter
Altera HPS Trace [P

HPS GMIT to RGMII Converter Irtel FPGA IP

EtHard Processor Sywsterms

HPS GMI to TSE 1000BASE-X/SGMII POS Brdae Intel FPGA TP

Mew.. | | Bdit | 4 Add

3-11. IP Catalog MRFERYIR

2. Arria V/Cyclone V Hard Processor System %37 )Ly LET,

ZOAVR—FRUM HPS AVR—RUNEERET AT OVITT , CNMBHERTET S HPS OV R—RU DS
AT RV ADRTREINET , COIAV R EHERDHFN D4R D ELTERBILE T, [Finish) R2 %D
Yk, 2 BEIBLRRICERTSESIHEIZIE., System Contents 2T M5 HPS aAVR—RUNESTILD) 9D

LTLZaLyY,

FPGA Interfaces 37 TIE T /\A ANER TSNS HPS & FPGA BIDIEEDHERARERTET HIENTE
FYI, RERET HPS AIDRT—ER% FPGA [TBHILT=Y. FPGA IAD HPS RIZHIFILI=YT HTEMNT

EFT,

N—E-FOtEyH -2 27 L (HPS)
usB
oe ||
W
| |
1 2%y '1 GPIO lff.]
aset || JTAG 1] g ﬁ
= | B4KB =arlea spI CAN 5
FSwim- || Wi/
rtion )| * | i \ “m l em
NAND SSD%‘ a7 DMA UART
I MMC (6 {8) (8F¢ 4 (2 {8)
| saznsr-toor { HPS - l FPGA - [ FPGA l

R R A A e e ]

=28nm LP JUE 2

-8 A ALM

- o[ ZEMEL DSP

*M10K AE) L0 640 |

MLAB
« fPLL

N—F-)FR—} DOR PCie” Al :
s B S

3-12. HPS MARYTxF)LE FPGA EDRER/NR

O YO
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3. FPGA Interfaces 2 7%') v LT, TIAILNTEZNZI>TLS Enable MPU standby and event signals 0)F

TV IENLTEMICLET
FPGA Interfaces JPeripheral Pins HPS Clocks SDRAM FPGA Interfaces  Peripheral Fins HFS Clocks SDRAM
|- General " General
nable WMPU standby and event signals DEmab\e MPU standby and event signals
[Enable seneral purpose signals D Enable general purpose signals
[]Enable Debug APB interfacs [ |Enable Debug APB interfacs
D Enable System Trace Macrocell hardwars events l:‘ Erable System Trace Macroosll hardware events
[ JEnable FRGA Cross Trigger Interface [ |Erabls FPGA Cross Trigger Interface
[ JEnable FRGA Tracs Port Interfacs Unit [ |Enable FRGA Trace Port Interfacs Unit
Enable FPGA Trace Port Altermate FPGA Interfacs Enable FPGA Trace Port Altermate FPGA Interfacs
D Enable boot from foga signals I:‘ Erable boot from foga signals
[ Enzble HLGP! Interface [ Erable HLGFI Interface
3-13. FPGA Interface 47 DEXE
[i] Note:

NIF, 7490 TOEyHF—DBREVNLE—RTHDD. CPU DIV T VT aRENERT NEBES
TY . BARICERCT 2D DANESERE High (THEET 5. BLUITOEYHF—DIRUREL
THR I 5 &L TEFT,

4. Enable HLGPI Interface DF Ty IMNNTESY (TI4ILE) 1THEOTWNSIEFMHEELET .

[i] Note:
ZhlL,. SDRAM A A—DJARATERFADEY (14bit) ZANEARADNBELELTHEET BEOAT
2avTY, COEBTIE. COESIIRERYFER A,

s —— |
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RIZHPS & FPGA RIDTV) v DERTEEITLNET,

HPS & FPGA REICIEZENZENITRE—, AL—TIZHER—bHBHYET , R—FELTIEL HPS A5 FPGA
~ 2 R¥fELFPGA M5 HPS N 1 REETT, HPS MD FPGA ~D 2 RIfirR—MIFNEF N HPS-to-FPGA
interface. Lightweight HPS-to-FPGA interface TF , FPGA M5 HPS ~AMD 1 ZEDR—KE FPGA-to-HPS TY,
FTRTOR—MNIDNT, PR TBNRITGE LN RIBOBREOR— N DEAFELETETHENTEE
ER

Arm® ZFO4tyH— X5 HPS fAlD Master MoT7HtRTBHIBEEL.
[J)yPDF7RLR + FPGA BIDAVR—R DA TN TRELR] DFRLRERET HETTIERT
BIENTEFET, TUVPDTRLRIETEDRED LS

HPS-to-FPGA interface /% 0xC000_0000

Lightweight HPS-to-FPGA interface /% 0xFF20_0000

LIRFHO>TULET,
HPS FPGA av7«4¥%ax FPGA
t t L—>al
OFFFF_FFFF z ‘ FPOGA H;s = rJua—jv
OXFFFF_0000 | cuoa"‘&“l';’e;;”' ______ R 8 e papep ey
CU& L2 ers 1 T ]
OxFFFE_C000 T v [emac | T AR | JI'frca | | ARM Cortex-A9MP Core
OxFFFD_0000 | e B | | oo | v Gt |
Peripherals & - {|  NEONFPU NEON/FPU
0xFF40_0000 el E ot R
XFF40_ |
Lightweight FPGA Slaves : : — 8 seU
0XFF20_0000 | | Flash | H !
DAP | - L3 5 l L2 Cach l ‘
L H ache H
0xFF00_0000 = : A3saxor (512 KB) H
0xFC00_0000 ! | oma —» Boot | i i
1 ‘ _'} ROM
FPGA Slaves '
: TMC —.‘ [on-chip
OXCOOO_OOOO \ (Tr;ce) RAM
i L
! Debug
: Port
0x8000_0000 H W S——
SDRAM
FPGASLAVES FPGA slaves 0xC0000000 960 MB
0x001 0_0000 PERIPH Peripheral 0xFC000000 64 MB
OXO001 _0000 . LWFPGASLAVES " Lightweight FPGA slaves | 0xFF200000 2MB
0x0000 0000 (Boot ROM or On-Chip RAM_|

L2 OMRHEI LI=NR(AXI DT R R)ISWU T OIS

3-14. HPS & FPGA DRER/ AR E Arm MBS RE-ZRL A<y

BE:
HPS- FPGA DA A—JxA RIZELTIX, I =Hh Th— LR—UHEMHERICBDERNTENVET DT,
B TITSHRIEEL,
SoC [ZLSHTHAFR -HPS-FPGA BN T oA AE

RR—DFYREZETNET

s —— |
Ver.18.1/Rev.2 2020 % 6 B 18/106 ALTIMA Company, MACNICA, Inc.


https://service.macnica.co.jp/library/124437
https://www.macnica.co.jp/business/semiconductor/support/contact/?product=Intel%20Programmable%20Solutions%20Group

[ZLHTD 42T IL®SoCFPGA EEF V=217 JL (Atlas-SoC/ DE10-Nano R—KkR)
(D ALTIMA

5. AXI Bridges t27733>/|ZT. FPGA-to-HPS interface width % Unused. HPS-to-FPGA interface width % 64-bit.
Lightweight HPS-to-FPGA interface width % 32-bit |ZE%EL TZELY,

|' AX] Bridges |' AX] Bridges

FRGA—to-HPS interface width: Bd—kit FRGA—to—HFS interface width: Unused ~
HPS—to—FPGA interface width: Gd—hit v HPS—to-FPGA interface width: Bd—hit
Lightweight HFS—to—FPGA interface width) 32—hit Lightweight HPS—to—FPGA interface width] |32—hit  ~

3-15. AXIBridges DERFE

[[] Note:
FPGA-to-HPS interfaces ZHZNZT H&. FPGA DT RBZ—H HPS DRYITTSILIZTIEARTBHIEMNT
EFF9, COEBTIHEALEE A,
HPS-to-FPGA interface ZBNTF HEL HPS MY RA—LAEY FPGA DARYTTIIIZT IR T HIENT
FFE T, HPS-to-FPGA interfaces (&, 32/ 64 / 128 bit TRZBIRTETFT M COEBTIIHREOD 64bit 185
FERLET,

6. FPGA interface R— % FIZAHO—)LF & FPGA-to-HPS SDRAM interface. Resets &1 DMA Peripheral
Request £ a i ESLIZELDA T avhmHBYET,

7. FPGA to HPS SDRAM Interface 1T RSNAHET FPGAinterface )4 R%&AXoO—)LLET,

8. f2h_sdram0 A 3—JxARED)IL., - REAVEHD)VHILT, 13—/ REHIRLET

ZHblE FPGA A5 HPS I SDRAM ANFEALINZT IR TEBLHEAR—NTT . A %—aRrIkE
ACP (ZHtE5L—4F—-ab—Loi—FR—bk) ENSHBVDTEEIZTIERATEET , ZOREA. T—2D
ae—Loi—lda—5—MNEBZRENHYET .

SEIFFERLEEADTR—MEAIBRLET .

|- FPGA—to—HPS SDRAM Interface |- FPGA—to—HPS SDRAM Interface
Click the "+ and "= buttons to add and remove FPGA—to—HPS SDRAM ports. Click the '+ and "= buttons to add and remowe FPGA—to—HPS SDRAM ports
[ T NI Mame Type Width

S| »

+(-) ol

3-16. FPGA-to-HPS SDRAM A A3—J1A AMEETE

s —— |
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___ 9. Resets 713 ETRYIA—ILAIULET,

10. Resets 273> Tld. HPS UEIrDI=ODTRTODA T aw NERNH>TWAIEFRERLET .

11. DMA Peripheral Request 1227332 Tl&. Enabled SIDTDTXTDITH No ERTRSIN TSI EFHERLE
ER

[[] Note:
DMA peripheral request Z8 129 5&. HPS 8] DMA 2> kA—5—®@ Peripheral Request {E5%
FPGA J7 ) v BINERRTREITIRY E S,
Peripheral Request {E5%FIFALT- DMA EnEZITOIHEZMRE. BEIL No Ty FT,

12. Interrupts 233> @ . Enable FPGA-to-HPS interrupts 773 N> TWNVA I EZHESELET,
SEIE FPGA [ZREELf-aVR—R UMD Arme TAtyH—(ZHL TEIAA XERALEE A

Resets / DMA / Interrupts DEREIZLUTDEY TY (TIAHILDLERIHYFELA) :

- Resats
|_| Enable HPS~to~FRGA cold reset output
D Enalble HFS warm resst handshake signals
[ | Enable FRGA—10—HPS debug rmset reauest
r] Enable FPGA=to~HPS warm reset recuest
D Enable FPGA-to—HFS cold resst mauest

Ferpheral Req  Enabled
0

Mo ~
1 No
Mo
B INo
4 Mo
§ No 2%
[ Interrupts
[ ] Enabls FPGA-e—HPS Interupts
[ HPS “to-FPGA

[ ] Ermble CAN irtarmpts

D Enable dock perphemsl intermupts

[ Enabis CTI inermpts

|__| Ermble DMA interrupts

[ Enabls EMAC interrupts (for EMACE and EMACH )
[ JErable FPGA manager irtsrmuipt

[ Ermble GPIO Intermupts

[JEnabis I2C-EMAC interrugts (for 1202 and 1203)
|:|Enab|e 12C peripheral interupts (for 1200 and 12C1)
|J Ersble L4 timer intsrrupts

[JEnabie NAND interupt

|:| Ersble OSC timer intemupts

JEnaHe Gluad SP] interupt

[CEnsbia SD/MME interrupt

[ JEnabie SP1 master intemupts

|_| Ermble SP slave intermupts

[ 1Enable UART intemucts

[ Enabie USE intsmupts

|J Erable watchdog intemupts

3-17. Resets/DMA/ Interrupts DEXTE

s —— |
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3-3. 7Y 3 : HPS RYDTT)LMDERTE (MAC. UART. 12C. SDIO. USB)

Peripheral Pins 27 (& HPS WERIZ/\—Fa—Tyh&N TS HPS RYTTSIILEFHIZTE2ITTY,

HPS MEYDELKIFTRK 4 DDORYITIZILTHESNTVET . LOLGHISFERTELDE 1 DORY)
TIZILDHTYT , ZDT=. BT BRYIzIIELTTEUARELEVESIC. EVDEIY L TEIEET
BDHEHNHYET . EVDEIN L TIIRK 3 BYD/ATA—32— (HPS1/0Set0~3) NMHEIRGTHIEMNTEE

ER
_______________ I HPSPins |
! HPS Pins i ‘ HPS Pins HPS Pins i (MIXEDZ Bank) || _HPS Pins. ” HPS Pins:
| (DEDICATED Bank) | (GENERAL Bank) (EMAC Bank} :__"{"i’i"_m_f"_"‘?__' (FLASH Bank) || (MIXED1 Bank)
A LA
LN s £
8 . 3
T5isx e
»| Scan S2889Q g
Manager s£383%
£~
@ g é ——¥ &
Y L Y
Pin Mux
i A 't A A
il 1 Y
7 | Emaco1 |[ussoa | [ Fasn SPI, UART,
E Conlrollers 12C, CAN
s System Manger (NAND,
— System registers directly dnive SDMMC,
Managsr mutx selecls QSPI
¥
~ ™/// GPIO/LoanIO Mux =
'

Y
GPIO 0,1.2

3-18. HPSI/0 DEL-TILFIL oY —

s —— |
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() ALTIMA

___ 1. Peripheral Pins 7% &RLET

2. Ethernet Media Access Controller @) EMACI pin % HPS /O Set0 |ZE%ELET .

3. Ethernet Media Access Controller ) EMAC1 mode % RGMII [ZEXELE T,

4. SD/MMC Controller @) SDIO pin % HPS I/O Set0 |ZEZELET,

5. SD/MMIC Controller @) SDIO mode % 4-bit Data |Z3XELET ,

6. USB Controllers @) USB1 pin % HPSI/OSet0 |ZEZFELET,

7. USB Controllers @) USB1 PHY interface mode % SDR with PHY clock output mode [ZEXELET

8. SPIControllers @) SPIM1 pin % HPS /O Set0 |ZERELET,

9. SPIControllers @ SPIM1 mode % Single Slave Select |Z3%ELET ,

10. UART Controllers 0) UARTO pin % HPSI/O Set0 |Zs%ELET,

11. UART Controllers 0O UARTO mode % No Flow Control |ZE%ELET ,

12. 12C Controllers @) 12€0 pin % HPSI/O Set0 |ZFRXELET,

13. 12C Controllers @ 12C0 mode % 12C |ZEZELET,

14. 12C Controllers @ 12C1 pin % HPSI/OSet0 |ZFRELET,

15. 12C Controllers @ 12C1 mode % 12C |ZEZELET,

BERD/INGA—E—[ERR—UESHBL TS,

s —— |
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FPGA Interfaced [Feripheral Pirs JHES Clocks SDRAM FPGA Intsrfaces Periheral Fins  HES Clacks SDRAM
bt Mol A Beireller e _—. S —
EMACT pin iunmgd EMACD pin: EUﬁLﬁed v
EMACT mode: [N/A - EMACT maxde, |
EMACT sin i EMACT pin [HPS 1/0 Set0 v
EMAC) mods [~ EMACT mods |RGMII

[ NAND Flash Controller [ NAND Flash Controller _
MAND pire [Uinvsed MANC! pin |Unusad d
NAND mode: N/A NAND mods: INZA ~

" Quad 5P1 Flash Controller | Quad 5PI Flash Controller
Q8P pin: [Unsed QSE pin [Uinused 7
QS mods NA ~ QS mode IN/A ~

[ SD/MMC Controller " SD/MMC Controller
SO0 pin [Unused SO0 pin |HPS 1/0 SetQ v
SDI0 mode [Na ~ S0ID mode |4-bit Data v

[ USB Controllers ["USE Controllers.
LISB0 pin |Unussd LISB0 pin |Unused v
LSBO PHY interfacs mode: (/A « LEB0 PHY interface mede /8 o
LUSB pin [Unussd LISB pin [HPS 1/0 Set0 v
LSBT PHY intarface mode: iN_,f,q - LISB! PHY intsrface meds] ISDR with PHY clock autput mode v

[ &PI Controllers [ SPI Controllers
SPIMD pin IUnused SHING pin |Unussd s
SPIMO mode IN/A - SPIMD mods: I
SPIMI pin [Unused SPIMI pin [HPS 1/0 Set 0 ~
SPIMI mode [NZa ~ SPIMI mods: Singe Slave Select
SPISO pin |Unused SPISO pin Onsed —— ~
SPISO mode INFA ~ SPIS0 mode IN/a ~
SPEST pin |L|nl..ssd SFIST pin [Unused v
SPI1 mads IN/& ~ SPES1 made N/~

F UART Controllers " UART Controllers e
UARTO pin |Unused UARTO gin |[HPS 1/0 Set0 v
UARTO mode: [N/A LIARTO mode [No Flow Control v
LIaRTT mr [Unused LARTT o Dhusad "
UART mede /A ~ UART1 mode IN/A ~

[ [2C Controllors | I2C Controllers
1200 oin [Unsed 12C0 pin |HPS 1/0 Set0 v
1220 mods: INAA = 150 mode [l2C ~
2SI pin iUanaui 12G1 pin |HFS 1/0 Set0 ~
1201 mods N/~ 121 mods [2C v
1262 pin [Upead 1202 pin [Unused w
1262 mode: INA ~ 1262 made: [n/a ~
12053 pin [Urised 1203 pin Unussd v
1203 mode: INAA ~ 203 mode M/t~

[ CAN Controllers [ GAN Controllers
CAND pin ILinused CAMND pin [Untesd o
CAND mods A v CAND mods IN/A. ~
CANY pin |Uinused CAMI in |Linused -
CAMT moade: [NAE ~ CAMI made [N/a ~

[ Trace Port Interface Unit [ Trace Port Interface Unit
TRACE pin iUnL&ed TRACE pin: [Unused w
TRACE mode [N/A TRACE mode [N/A ~

3-19. HPS RYITIILDETE

s —— |
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Peripherals Mux Table £33 CIERELI-EL DEREEHER T HENTEET,

1 DOEVIZIE 1 DOBREILNEZDEIETEEFEA TDT=H. HPS DEHR)IIILHARELELE
FERLIY. BCEVIZ HPS RIUTxT)LE GPIO DRENEZEZ YT HLIETEELA. ZDH. 2D
Peripherals Mux Table 733> T, §E> O REEMHEFEL TZELY,

ERIDFIFELLERLTEY ., FOEUMEARSN TWAIBEIEARFIZHYET . RYTTIILDELELT
FALTULVEWLEUIE HPS @ GPIO EVELTERTIRETY . ZDIGEIEELTENE GPIO DRFEIRT
ZETEMLGYET,

EVIZXL THREMNEETLVSIBE(E Message Window [Z Error MRTEN., £-FDE L DA TR/ NS
FAPSNFET DT, EOEUIREFRRLTLBDONETILEA LIZHBZENTEET,

TIEEBIZFALTULVARLEVE GPIO EVIZERELTHELES,

____16. Peripherals Mux Table t2%33> T GPIO09 %%') v B EIZEKY . GPIO09 ZHFHZLET,

® Point:
RIGIZERBNAIMNBIGELHYET DT, AIELRIGLLSITEFRELTEELY,

[ Peripherals Mux Table
s

sssss
sssss

sssss
sssss
sssss
sssss
sssss
wwwww
sssss
sssss
ssssss

122504 (s=10)
122501 (Set0)

[ Peripherals Mux Table
RGMINO_TX_CLK

2c2.50a (=)
1262 5CL (5210)

B
EEr e

3-20. HPSGPIO09 (DEEFE

® Point:
HLLY) O TELEMNST=15E . HPS component A 7AYT RV ADAETIZHS [Finish] Z1EIR.
F71=(% Parameters 2T D “x” %&%')w-7 LT HPS component 4 A 705 Ry X% —BEFUCT=#.
BE hps_0 AVR—RURER TILD) I LTINGA—ER— 04U RO EFIEEEERIT TS,

Generate HOL. l Finish I‘

lv] l B button_pio FIO (Farallel [/O) Intel F...
if.(j: . clk Clock Input
= reset Reset [nput
- pammeteml 53' W - Avalon Memory Mapped .
System: soc system Path: hps O v -... S 7 g
Amma V/Cyclone W Hard Processor System 1 e~
altera_hps

hps_0 aVR—RULEZTILI)YH

FPGA Interfaces Petipheral Pins HPS Clocks SDRAM

3-21. GPIO ERERFZH) I TELEISI-IBEDRIGH®
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17. [E#RIZ GPIO35. GPIO40. GPIO53. GPIO54. GPIO61 ZHEZN-LET .

[EZLHTD €£2TIL®SoC FPGA EE =217/l (Atlas-SoC/DE10-Nano R—KFhkR)

SEPL Lk IS DANIDE
QspL_sst B GPIO35_ i OANIOZE
SDMMC_CVD 1 Tro%. OANIO3E
SOMMG_PWREN BT GPI0ST. OANIOST
SDMMC_D0 il “GPI0%. OANIO3.
SDMMC_D1 i SE OANIOZS
SDMIMC_D4 E GFI040. ] i OANIO40
SOMNIC_D5. =i OANIGH
SoMmc_de I “GPIOZZ OANIO4Z
SOMMC_D7 I 1047 OANIOET
HPS_GPIoes I 044 OANIO#
SDMMC_CCLK_0UT il 1035 OANIOHE
sommC_D2 i 1026 OANIO#E
SDMMC_D3 il 1047 OANIOET
TRAGE_GLK I 1055 OANID.
TRACE 00 I 1038 OANIOHE
TRACE_D1 I 1050 OANIOEG
TRACE D2 I 051 OANIOSH
TRACE D3 3 Shiace OANIOEZ
TRACE D4 3 Seist oLk S0y ce 04 B GPi0s3 il OANIOET.
TRACE_D5 |5FistMosI =t0) ceos E Cpiosd 1 OANIOEE
TRACE D6 5FiSt 550 (5=10) TRAGE DS (o sz . OANIOEE
TRACE D7 SPIST.MISG (S=10) TRACE D7 (S I “GPIOSE i OANIOEE
SPIMD_CLKC 261,504 (5ai1) [ SPio cLc (set) I 1057 i OANIOET.
SPIMO_MOSI izci. A} SPIMO.MOS! (Seto) L 1055 1 OANIOSS
SPIMD_MISS : i SPING.MISO (Setd) I I05S i OANIOES.
SPIMD_S50 B Foreens OANICEL
UARTO_RX UARTO.RX (Sett). [ GPIO61 il OANIORT
UARTOTX [seini 551 =) [ ! Crios 1 OANIoRZ

3-22. HPSGPIO MDE&TE

18. [/EHE. TRDELSIZ2DDIZ—LSMZ, T5—NHTULVEWI EFREEL TS (CD2D00I5—IF#
THEERLED),

i Messages % | oo
Tvee Path Message
=] ? Erors
(%] soc_system_ hps_ 0 hps_0_h2f axi_clock must be connscted to a clock output
%] soc_system.hps 0 hps_0.h2f lw_axi_clock must be connected to a clock output
SN 7 Wamings
Ay soc_system_ hps_0 “Configuration/HPS—to—FPGA user 0 clock frequency” (desired_cfg_clk_mhz) requested 100.0 MHz, but only achieved 97368421 MHz
M soc_system hps_0 1 or more output clock frequendies cannot be achieved precisely, consider revising desired output clock frequencies
A soc_system.hps_0 QDT is disabled. Enabling 00T (Mode Reaister 1) may improve signal intearity
Ay soc_system.button_pio button_pio.s1 must be connected to an Avalon—tM master
Ay soc_system.dipsw_pio dipsw_pio s1 must be connected to an Avalon—M master
Ay soc_system led_pio led_pio.s1 must be connected to an Avalon—tih master
M soc_system onchip_memory?_0lonchip_ memorny?_0.s1 must be connected to an Avalon—MM mastsr
=@ 9 Info Messazes
@ soc_svstem.button_pio PIO inputs are not hardwired in test bench. Undefined values will ke read from PIO inputs during simulation
@ soc_system.dipsw_pio PIO inputs are not hardwired in test bench. Undefined values will ke read from PIO inputs during simulation
@ soc_system hps_0 HPS5 Main PLL counter settings n=0m =73
@ soc_system hps_ 0 HP5 periphenal PLL counter settings: n =0 m =39
@ soc_system.led_pio PIO inputs are not hardwired in test bench, Undefined values will be read from PIO inputs during simulation

3-23. EVBAIS—HENEEDRTS

BIZIE. E 324 DESEITS—HIHTIVBIBE. SPISO & UARTO DEDBENEBETLVET DT, BEIC

=

A7~

YAELEREL EIEE1ToTIESLY,

ZOBITIE, REFALLL SPISO #FERTHEELES>TNST=D ., TT—IZH-TWVET , 5REH Unused

ETBHE IS—MHAES,

# Pammeters

System: socwsystem Path: hps 0

sltera_hps

Armia V/Cyclone ¥ Hard Processor System

[~ SPI Controllers

SPIMO pir |Unused v

SPIMO mods: |NZA ~

SPIMI pin [HPS 1/0 Set0 |

SPIMI rmode: ol Sl Solact |

SPIS0 mods: 1%{,/0 = fERALZALY SPISO Z#FR>TERELI=f= -
SPIST i [Urused vl

SPIST mode N/A v

[~ UART Controllers

UARTO pir

UARTO moede:

UARTI pin

UART1 mode
<

HPS [/0 St 0 v/

SPISO & UARTO H\#iad HELDITT—MHAE

” Msssags\a =

Type Path

MWessage

PI=r -

[x] ‘scscisystem hps 0

Refer to the Peripherals Mux Table for more details. The selected peripherals ‘SPISO" and 'UARTO are conflicting, I

= ’_Fsocisys emnpe. U

TIPS U.NZT 851 CIOCK [TET 8 GO CIot 10 & GO0k DUt

D [soc system.hps 0
;

hps_0_h2f I axi_clock must be connected 1o a dock outpat

3-24. EVBEBIS—HDHEEDRRHI
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[EZLHTD A£2TIL®SoCFPGA ;EE V=27 JL (Atlas-SoC/DE10-Nano R—KkR)
N ALTIMA

3-4. R7vF 4 . HPS YOVIDRE
HPS Clocks 27 Tl&. Clock V—RERLEHMNREINET , SHDD/NFA—2—I[E, T T Clock Manager
Component TEEINET,

CDRATTERESNI=/INGA—=E—(F, T—rO—4F— (Preloader Y7+ 7) DERBIZERINET,
Preloader (& [EE 2: VIO 7iEE (1) Preloader MARL] THERLET,

1. HPS Clocks #7%&RLET,
2. Input Clocks #7%#&IRLET

3. EOSC1 [/ EOSC2 clock frequency H% 25MHz |ZERESN TSI LEMERELET . £f=. TXTD FPGA-to-HPS
PLL Reference clocks H &SN 75> TNNAZEERERLE T, EOSCL (& HPS RIDERE>T HPS M MPU M
IOV OEERT B=HITHELZIOYIY—ATY , SEFEHRAL TS Atlas-SoC 7R—K4> DE10-Nano R—F
Tl&. 25MHz BAAD TS DKIITEHELTLET,

FPGA Interfaces Peripheral Pins | HPS Clocks |SDRAM

MO utput Clocks

[* External Clock Sources
EOSC clock freauency: 280 hAHz

EOSC? clock frequency: 250 hAHz

[* EPGA—to—HPS PLL Reference Clocks
[ JErable FPGA—to—HPS SDRAM PLL reference clock

D Crable FPGA—t0—HFS penpheral PLL reference clock

FRGA—to—HPS SDRAM PLL reference dock frequency: 00 WHz
FRPGA—to—HPS perpheral PLL reference dock freauency: 00 WHz
[- Peripheral FPGA Clocks
EMACO emacd md_clk clock frequency: 2h tiHz
EMACO emacd gtx clk clock frequency: 125 WAHz
EMACT emac! md ck clock frequency: 25 liHz
EMACT emac! gbx clk clock frequency: 125 hiHz
QSPI gspi sclk out clock frequency: 100 Wiz
SPIMO spiml sck out dlock frequency: 100 -z
SPIMI spim! sdk_out dock frequency: 100 tHz
[2C0 1220 clk dock frequency: 100 WiHz
[2C1 1221 _dk dock frequency: 100 WiHz
[2C2 122 _ck clock frequency: 100 tiHz
[2C3 1223 dk dock frequency: 100 WiHz

3-25. HPS to FPGA Clock DEXTE
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____4. Output Clocks 7 %ERLET

5 THROKSIEESNTNAILEZHERLET (TIHIMDOEREIHYFEEA), CHLMFTTIE HPS D
NS DEMERIRBERTET HENTEEY  BRELMEITELT PLL DREEABEBFESNET .

FFGA Interfaces Perphersl Pins HPS Clocks SDRAM

Ingest Clockey] O utput Clocks|
| Clock Sources

Fanphessl PLL efemnce dock scunce: IEDSC) clock b
SOMMC dhock souros IF'errpharal NAMND SOMMC dock i
MAND clock source B phernl NAND SEMMC cloal

QISP dock souros: [Msin GSF] dod

L4 MP dock sourcs |Periphers! bese dock +

L4 5P dack sayres |Peripharal base dodk ~

| Main PLL Output Clocks = Desired Frequencies
Dsfault MPLU clock frequency =fe oty DE10-Nano MDiF&IE. 800.0 MHz F
[v] Uss default MPL dock frequency
MPU clock frequency {500 0 pll

L3 MP dlock frequency 1250 ~ | DE10-Nano DIF&(E. 200.0 MHz
L3 5P dlack frequancy: 225 ¥ N DE10-Nano DIFAIE. 100.0 MHz
Cebug AT clock frequency 250 « Mz
Debug clock frequency: (126 ~ MHz
Dabrig traos dock freausncy (P50 w! MHz
L4 MF clodk frequency {100.0 MHz
L4 5P dack freauency (1000 MHz
Canfiguration/MHPS—to—FPGA usar 0 dock frecqusney: (1000 M
" Peripheral PLL Output Clocks ~ Desired Frequencies
SOMME clock freauancy [Z00.0 Mz
MAMND dock frequency [12E iz
QSR dack freguency 100 0 1At
EMACT dack freausncy: ERoD B Mz
EMADT dock frequency (2500 v MHz
USE clock frequancy: 2000 MHz
SFI dodk frequency {Z00.0 M-tz
CAND clock frequency: [toao A
CANT elock Peausncy: (1000 A
GHID debounoe dock frecuency IF2000 Hz
" HPS—to—FPGA User Clocks
[|Enabls HPS—to—FPGA user 0 clock
[]Erable HPS-to—FPGA user | clock
| Erable HPS—to-FPGA user 2 clock
HPS—te~-FPGA wer 0 dock frequency [1o0.0 [
HPS—to-FPGA weer 1 dock frecuancy W
HES—to—FFGA user £ dock frequency {100.0 M-z

3-26. HPS to FPGA Clock DEETE
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3-5. 7v7 5 : SDRAM DX

SDRAM AT (ZI&, HPS 1D SDRAM aUhA—5—HIUERTT S DDR [CRHT B/\TA—2—%RTET 54
TavhBYUET ., SDRAM 2T DRERZ(X SDRAM FEREDT=HESIZ 4 DDAT (PHY Settings, Memory
Parameters, Memory Timing. Board Settings) Hm\%YE3,

1. Arria V//Cyclone V Hard Processor System ") RO D TED [Finish] %)y L%Ed,

COIREIZEY., HPS aAVR—R A Platform Designer S AT LIZIEBIMENET (RO FIET Presets 1
VROERTRT BE=OITBLELIREETY),

-~ Platform Designer - soc_system.qgsys (C:¥lab¥soc lab¥cv soc lab¥soc system.gsys)

File Edit System Generate View Tools Help
& e - o o T hrenees | -&o
; System: socsystem  Path: hps 0
CIshow sigrals
Ama V/Cyclone V Hard Processor System
altera_hes Details
hps_0 ~
hps_io
onduit  condu FRGA Interfa Peripheral Pins HPS CI SDRAM
n2f axi_clock . r e S DE
nF Iw_axi_clock | nzf jj| SDRAMProtocol: DDR3 v
h2f Iw PHY Settings Memony Parameters Memory Timing Board Settings
[* Clocks
Memory clock frecuency: 3000 MiHz
D Use specified frequency instead of calculated frecuency
Achieved memory clock frequency: (3000 bz
PLL reference clock frequency: 1250 MHz
[~ Advanced PHY Settings
Supply Voltage 15V DDRE v
/O standard I1SSTL-16
v
< > < 3
=z -ga
Tvpe Path Message |
S0 ? Errors ~
[x] soc system_hps 0 hps 0.h2f axi_clock must be connected to a clock output
[x] soc system_hps 0 hps 0.h2f lw axi_clock must be connected to a clock output N
< >
2 Enors, 7 Warnings Generate HOL . | Finish

3-27. Parameters "1 RIRTRDEH

2. System Contents 74> KM HPS AVHKR—RUrEFTILIVYHILTHE HPS DA TLavRESF
Parameters "4 R ORIZRKTSEET,
UL, RDFIET Preset V1R DERTRT DF-OITNEIIZETY,

File Edit System Generate View Tools Help

P Cataloz - ot 0|12 System Comtente 3| Address Mep 52| Interconnect Reaui %2 T emmeea | —o o
System: socsystem  Path: hps 0

= = ¥ System: socsvstem

Amia ¥/Cydlone V Hard Processor System

¥ ow Componant.. BEIRINRTREIND alters hes | Detals

[ Svstern

A
S Y WRERSE FPGA Interfaces Peripheral Pins HPS Clocks SDRAM
8 led_pio PIO (Parallel 1/0) Intel F. [ General
ck Clock Input
resst Reset [nput [JEnable MPU standby and evertt sigrals
FHProcessors and Peripherals 4
HQsvs Interconnect o Zlﬁemal’conm é;:léthemow Mapped.... sl [IEnable general purpose signals
S tete gomponsts & dipsw_pio PIO (Parallel 1/0) Intel [ IEnable Debug APB interface

Clock Ihput
Reset Input D Enable System Trace Macrocell hardware events

System Contents ") R (ZiBIISNT= uvalon Merrory Vegoed . [ mble: Pe Gross Trigser Tt bion
o s ondui ipsw_
hps AVR—RNEZTIVD)DI S B+

PIO (Parallel 1/0) Intsl F

[JEnskle FPGA Trace Port Interface Unit
Clock Input

Reset Input Enable FPGA Trace Port Altemate FPGA Interface
Avalon Memary Mapped ...
[T Fierarchy. | Device Fami | - = ol .. [ordtie e [[JEnable boot from fpe= signals

//Cy [IEnable HLGPI Interface
Conduit

Conduit

[ ® button pio external connection
e |

Bsoc system [soc system.asys]

[H-»= dipsw pio external connection Reset O utput [ AXI Bridges

(2= hps o ; FPGA-to—HPS interfa idlth |
[+-m= lsd pic external connection h2fexd dock [Clock Input & Tﬂ e WT ] 7
irenony Eg\t_‘ax\_mgslterk é‘XI M?Ster HPS—to-FPGA interface width: BA-bit v
= t lw @x_cloch ock [nput : ; i 5

iﬂ rbzﬁtion —_ h2f lw axi mas...|AX] Master v Lightweight HPS—te-FPGA interface width: 32-bit  +

3-28. HPS /\NTA—A—EREDVAFOEBRT
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(D ALTIMA

___ 3. Parameters "74> KO0 SDRAM #T%9')vILET,

SEIZHONCHAEINTLVS Atlas-SoC 7R—F [ZEF>TLVS SDRAM @ Preset Z{FALET ,
Presets "4 R ORRRSNTINS EEHERLET,

[i] Note:

Preset 4 RTIMBRESNTULVELME S, Platform Designer 0 View *=1— = Presets ZEiRLEK
RS TLZALY,

FNTERRSNGUMEE L, Platform Designer ) View *—1— = Reset to System Layout %EiRi%.
BE Preset ZEIRLTHTIZELY,

___ 4. Presets 4> RTM Atlas_HPS_SDRAM ') tzyha&RLET,

Parameters  &}| '@} Presets S@I ==

Presets for hps O

ELPIDA EDJ5308BASE-EC
JEDEC DDRZ-1066 250MB X8

3-29. ) tyb®m&ER

_ 5 | Apdly ZEDYUTBE. Atlas HPS_SDRAM INAFTNASAREINBIET TY , COKREITHE->TLINRIX
BREMNELLRRENTLET,

6. SDRAM AT MBJRENTLVELMEE L, SDRAM #T%91)vILFET,

7. PHY Settings #7%")voL. FTRIDFZREELOTNAIEXHEELET,

FPGA Interfaces  Penpheral Pine HPS Cloc
SDRAM Protocol: \DDR2 v

PHY Settings IMemory Parameters Memory Timing Board Settings

[- Clocks
Mermory clock frequency: A00.0 WHz
D |Use specified frequency instead of calculated frequency
Achieved memory clock frequency: 4000 hiHz
FLL reference clock frequency: 2510 WHz
|‘ Advanced PHY Settings
Supply Voltage: 18V DDR3 v
I/0 standard: SSTL-15

3-30. PHY Settings MDHFEER
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(D ALTIMA

___ 8. Memory Parameters 77%%')vL. TRIDEZELHO>TNAIEERERLET

FPGA Interfaces  Penpheral Pine HPS Cloc
SDRAM Protocol: DDR2
PHY Settings

At

Memory Parameters ]Memory Timing Board Settings

Apply memory parameters from the manufacturer data sheet
Apply device presets from the preset list on the nght.

Memory vendor:

Other ™
Memaory format: Discrete Device
Memory device speed grade: 8000 ~| WiHz
Total interface width: 37
MNumber of DAS groups: 4
Mumber of chip select/depth expansion: |1 ~
MNumbker of dlocks: 1 ~
Fow address wadth: 15
Column address width: 10
Bank—address width: 3

Enable DM pins
DQS# Enable

3-31. Memory Parameters

9. Memory Initialization Options 293> FTAYO—)LF L. ODT Rtt nominal value |1~ RZQ/6 MEXFES
NTWAIEERERLET .

|' Memory Initialization O ptions
Miror Addressing: 1 per chip select:

0

Address and command panty

Burst Length:

Burst chop 4 or 8 (on the flv] v

Read Burst Tyvie: Sequential
DLL precharge power down: DLL off ~
Memory CAS latency setting: 7

Output drve strength setting: FZQ/8 ~

ODT Ritt nominal value: FZQ /6 v
Auto selfrefresh method: Marual v
Selfrefresh temperature: MNermal v
Memory wite CAS latency setting: 7 v

Dyramic ODT (Rtt WR) value:

Dynamic O0T off v

3-32. Memory Initialization Options

s —— |
Ver.18.1/Rev.2 2020 % 6 B 30/106 ALTIMA Company, MACNICA, Inc.


https://www.macnica.co.jp/business/semiconductor/support/contact/?product=Intel%20Programmable%20Solutions%20Group

A ALTIMA [ZLHTD 42T IL®SoCFPGA EEF V=217 JL (Atlas-SoC/ DE10-Nano R—KkR)

__10. Memory Timing 37%%')voL. TRID@EY DERELE-> TSI LEFMHERALET,

FPGA Interfaces Peripheral Firs HPS Olode{ SDRAM |
SDRAM Protocol. [DDRE ~

FHY Ssttings Memary Parameters] Memory Timing rd Settings

Apply timing parameters from the manufacturer data shest
Apply devics presets from the presst list on the nght

115 (base) 175

(o]
tiH (bass) 250 (=5
D6 (base) 50 e
tDH (base): 125 (5]
tDQSG 120 s
QaH 10.38 cycles
tDRSCHK. 400 re
tDQSS 025 cycles
tQSH; 038 cycles
tDSH 02 cycles
0SS 02 cyeles
tINIT 500 LS
tMRD (tMRW): 4 cycles
tRAS: B0 s
tRCD: 1875 s
tRP 1375 ns
tREFI (tREFlab): [73 LS
tRFC (tRFCab) (2000 ns
tWR 150 ne
tWIT R |4 cycles
tEAW 315 ns
tRRD 75 ns
tRTF 15 ns

3-33. Memory Timing
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11. Board Settings %7 %%7')v. Setup and Hold Derating 127733 &U* Channel Signal Integrity 23> T,
Use Altera’s default settings HhERSNTLNSIEEHERLET S

FPGA Interfaces  Penpheral Fins HPS Clockq SDRAM
SDRAM Protocol: DDRE

FHY Settings Memory Farameters M&mwTimird Board Settings l

Usa the Board Sattings tomodel the board-level effects in the timing analysis

The wizard supports single— and multi—rank configurations. Altera has determined the
effects on the output sigraling of these configurations and has stored the effects on the output slew
rate and the channel uncertainty within the UniFHY MegaWizard

These values are representative of specific Altera boards. You must change the values to account for
the board leve! effects for your board. You can use Hyvperbvee or similar simulators to obtain
values that are representative of your board.

| Setup and Hold Derating

The slew rate of the output signals affects the setup and hold times of the memory devics

You can speafy the slew ate of the output signals to refer to their effect on the setup and hold times of
both the address and command signals and the DQ sigrals, or specify the setup and hold times directly:

Derating method @ sa Altera’s default settings
() Specify slew rates to calculate setup and hold times
() Specify setup and hold times directly

CK/CK# slew rate (Differential); 20 /e
Address and command slew rate: :-| 0 Ve
CQS/DUSH slew rate (Differential) b0 /s
03 slew rate: 10 e
1S 0.325 ns
tH 0.35 s
t0s 02

O 0225

Chanrel Signal Integnty is a measure of the distortion of the eve due to intersymbol interference
or crosstalk or other sffects. Typically when going from a singe—ank configuration to & multi-rank
configuration there is an increase in the channel loss as there are multiple stubs causing
reflections. Flease parform your channel signal integnty simulations and enter the extra channel
uncertzinty as compared to Altera’'s reference eye diagram.

Dlorating Mtk Aliris colult tettings

() Specify channel uncertainty values
Address and command eve reduction (setup). 00 s

3-34. Board Settings (1)
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__12. BoardSkew 9 arFETRIO—)ILA I L, R—FRF21—DTRIDEY THHZEERERLET

" Channel Signal Integrity
Chanrel Sigral Integrity is a measure of the distortion of the eve due to intersymbol interference
or crosstalk or other effects. Tvpically when going from a single—rank configuration to a multi—rark
configuration there is an inaease in the channel loss as there are multiple stuks causing
reflections. Please perform wour channel signal integnty simulations and enter the extra channel
uncertainty as compared to Altera’s meference eye diagram

Derating Method (®) Use Altera’s default settings
() Spacify channsl uncertainty values

Address and command eve reduction (setup). 00

Address and command eve reduction (hold) 0.0

Winte DG} eve reduction; 00

Write Delta DGS arival time: 00

Read DG eve reduction: 0.0 5

Read Delta DS amival time: 00 rs

| Board Skews

PCB traces can have skews between them that can causs timing margins to be reduced Furthermors
skews between different ranks can further reduce the timing margin in multi—rank topologies

Restore default values
Masximum CK delay to DIMM/device 06 ns
Meximum DQS delay to DIMM/device: 06 ns
Minimum delay difference between CK and DQS -0m e
Maximum delay difference between CK and DAS, 00 ns
Maximum skew within DQS group 002 s
Masximum skew betwean DGS groups: 0,02 ns
Average delay difference between OQ and DAS 00 ns
Maximum skew within address and command bus 002 ns
Average delay difference betwesn address and command and CK: 00 ns

3-35. Board Settings (2)

___13. Platform Designer @ File *=1— = Save ZERL. CCETODFIETIEELS = HPS D/INFA—F—REN
BERELET,
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(D ALTIMA
3-6. AT7v7 6 : HPS DHOVIETHRR—MEENETE
CDARTYTTIX HPS D H2F TYwomoOvs& IWH2F Ty DIOvIDREETVVET .

CCTHRETHyO99(E. TV D FPGA BIDHOYY (TRIMD h2f axi_ck & h2f lw_axi_ck) T3,
HPS BlDHOYHI(E 13-4, ATvT 4 . HPS Oy IMDEERE] TERELT 13_main_clk % 14_mp_clk &4V,
NHBRETHIAVIEIEERZYET, /O IDEWNE, TV HNTRIINENET,

Ft=. HPS DIHRAKR—MEBDHRELITLET , COITHRR—MES(E Platform Designer #MER&EDBIEIZ
ERSNET, F=£& L. Platform Designer & FPGA DD OO EDEFRPE U ~DEBREIZFERINET,

FPGA Fabric
32, 64, or 128 Bits 32Bits 32, 64, or 128 Bits
(h2f axi_clk) (h2f_Iw_axi_clk) (f2h_axi_clk)
N 32 Bits 32 Bits S
14_mp_clk) (14_mp_dk)
AXI g | ( P _mp__ S
AHB <—| |_’ AHB Al
(GPV) M M M (GPV)
HPS-to-FPGA AHB | | AXI AHB FPGA-to-HPS
Bridge ] ] Bridge
Lightweight
S -to- i M
N HPS-to FPSGA Bridge A
AXl | (GPV)
64 Bits 32 Bits 64 Bits
(13_main_clk) (14_mp_clk) (13_main_clk)
M M S
AXI AXl AXI
(L3 Main Switch) (L3 Slave Peripheral Switch) (L3 Main Switch)
L3 Interconnect

3-36. HPS & FPGA [l AwY
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1.

2.

[ZLHTD 42T IL®SoCFPGA EEF V=217 JL (Atlas-SoC/ DE10-Nano R—KkR)

System Contents 27 (ZF#8EILET,

Export H|IZEBR%EEMTHET, Platform Designer AT LD ETIREL T ENTEET, K&IF
EBMLT= HPS aVR—RUbD hps_io R—EHY hps_io EVVSIEBLZ TIHVRR—IEIN TSI EEHEEL
EX IR

BI#RIZ HPS a2 R—AR2 kD memory R—kHY memory EWVIEB L TIVAR—IEN TSI EXHESAL
F9, IhLIXEIFEZRELI= HPS BID SDRAM D 10 TT,

HPS JR—HR D h2f resest ZITIAR—ILET , h2f reset O Export F|Z5TILY') L. ” h2f_reset’
[ZUr—LLF#. Enter F—ZHWLTTVRR—IFET,

HPS _E® Clock Input 123—2Jx AR h2f_axi_clock DERXFEZEITLNET . h2f_axi_clock DED Clock FIDT
WA DIUAZ1—T ck_0 Z3ERL. h2f_axi_clock 12 clk_0 ZHERELET,

FI#RIZ HPS £ Clock Input /2 2—2J AR h2f Iw_axi_clock DEXFEZITIVNET . h2f_Iw_axi_clock Dt
D Clock FIDTINAEIUAZ1—T clk_0 ZERL. h2f w_axi_clock 1= clk 0 Z#1&EHELET

"~ Platform Designer - soc system.qsys (C:¥lab¥soc lab¥cv soc lab¥soc system.qgsys)

hef lw axi clock Clock Input Double—click to
hef lw axi_mas... |AX] Master lC”"_O

File Edit System Generate View Tools Help
I= System Contents 2 ﬂAddress hap = ‘ [nterconnect Requirements 2
T Dyslem. socsystemn  Path: hps 0.h2f reset
; .. Corrections  MName Dezcription Export Clock
% vl 8 clk 0 Clock Source
= o= clkin Clock Input clk exported
C= clkin reset Reset Input reset
= — clk Clock Output clk 0
- - clk reset Reset O utput
v M B onchip_memo... 0 r—Chip Memory (RAM .
. 4 clkl Clock Input clk 0
sl Awvalon Memaory Mapped lelki]
reset] Reset Input [elkt]
|v] B led pio PIO (Parallel 1/0) Intel F
clk Clock Input clk 0
reset Reset Input [clk]
sl Lvalon Memaory Mapped [clk]
o external_conn... |Conduit led_pio_external _co...
|v| B dipsw pio PIO (Farallel [/0) Intel F
clk Clock Input clk 0
reset Reset Input [clk]
sl Awvalon Memory Mapped [clk]
<1 external_conn... |(Conduit dipsw_pio_external...
v B button_pio PIO (Parallel [/O) Intel F...
clk Clock [nput clk 0
reset Reset Input [clk]
sl Avalon Memory Mapped [clk]
1 extemal_conn... [Conduit button_pio_externa...
|v] B hps_ 0 Aimia W/ Cyclone W Hard .
< Conduit memory
<= i Conduit hps io
[} | et Rezet Output Double—click to
h2fax clock  [Clock Input unconne
h2faxi_master |&X] Master [h2fax...
h2f lw axi_clock [Clack Input uncoenne
h2f lw axi_mas .. |8X] Master TH2f hw....
v B8 hps_ 0 Armia V/Cyclone W Hard .
< MEmory Conduit memory
< hps io Conduit hps_io
= hef reset Feaset O utput h2f reset
hefaxi_clock  [Clock Input clk_O l
hZtaxi master |AX] Mastsr I8
|

3-37. YOV ETHRAR—MEEDETE

CDEEET k0 HMEHSNT=D T, & 3-23 I2HLVT Message Window [ZHTULN=2DDI5—FAyt—

ONELSTLNBIES TY,
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[ZLHTD 12T IL®SoC FPGA JEE V=27l (Atlas-SoC/DE10-Nano R—KER)
() ALTIMA

3-7. R7Y7 7 : HPS aAVR—RURED A R—R U D IERE

ZDRTYTTIL, Platform Designer ' AT LIZBIILT= HPS aVR— k& Platform Designer & AT L
[CREFEHDIHR—RUEEHRLET . 50 FPGA i ck 0 (S0MHz) TEMESE D10, HoMLSH
ck 0 BAEIAVR—RUMIERINTOVET,

1. onchip_memory2_0 a2 iR—3R kD Clock Input A2—TTA RN, clk 0 |ZHERHSN TSI EEHEELE
ER

__ 2. led_pio AVR—RbD Clock Input A2 R3—TTA XD, clk_0 [THERRSN TSI EEHERLET
__ 3. dipsw_pio a2 R—FRED Clock Input 12— RDY, ck 0 |THEFSN TSI EEHERLET,

___ 4. button_pio AR—FRUED Clock Input AR3—TTA R, ck 0 |THEHGSN TSI EEHERLET,

___ 5. onchip_memory2 0 @ s1 Z#EIRLI=E. AIVVVIETHELICIYRTRINDERY ITAZ2—Hh5
hps_0.h2f_axi_master ZZERLET ., “hlZkY HPS h2f_axi_master [Z. onchip_memory2_ 0 a2 R—Rk
D s1 AE3—DAANEHRSNET, ZORFET Arm® TOtyH— M5 FPGA Al onchip_memory ~

TOERSTHIENTEFT,
12 System Contents: 53} Address Map | Interconnect Reouirements & ‘
“ ~ W System: socsystem  Path: onchip memon? 0 s

; ... Connections MName Description Export Clock Base End

w v a clk 0 |C|ock Source ‘ ‘ J

- clkin (Clock Input clk lexporte

- clk in reset Reset [nput reset ‘

= clk Clock Output clk 0

- clk reset Reset Output

v 2 onchip_memorny? 0 OrChip Memory (RAM ...

. 4 y bl Clock Input clk 0

1
Connections: onchip_memory2 0.s1 > Export as: onchip_memory2 0 s1
Filter N hps_0.h2f_axi_master
hps_0.h2f_lw_axi_master
onchip_memory2_0 @ s1 Z=EIRLEY) VY

RRSNTHEG Y T A 1 — D D EGREEIRE
3-38. aVR—RUMEDER
____ 6. [EIHRIZ button_pio D s1 FH')vIL., YT AZ1—h 5 hps_0.h2f lw_axi_master Z:EIRLFET . —h
[2&Y HPS h2f_Iw_axi_master [Z. button_pio AR—R D s1 A 3—TA AQEHNET .
EHED h2f_Ilw_axi_master THHZEITFEL TS, $i<E& PIO AV R—R UM EIRRTY .

7. R¥RIZ dipsw_pio M s1 ZHED) L. RS TAZ1—MD hps_0.h2f Iw_axi_master ZERLFET, “h
[Z&Y HPS h2f_Iw_axi_master (2. dipsw_pio AR—FUbD s1 A3—TxA ADMEHSNET,

__ 8. [E¥KIZ led_pio M s1 #HD')vHIL., YT AZ1—m5 hps 0.h2f lw_axi_master Z:ERLET, Zhlc
&Y HPS h2f_Iw_axi_master |2, led pio A R—HRUbD s1 A 3—TxA ADEKiSNET,
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() ALTIMA

[ZLHTD 42T IL®SoCFPGA EEF V=217 JL (Atlas-SoC/ DE10-Nano R—KkR)

RESETED Platform Designer L AT LIXLUTDEYTY,

9. HPS aALR—ARUhEEIRL System Contents 74> Ko D ERIIZ#H 5. Platform Designer *Y—)L/A—®D_E TR
A% IVAL FERALT. HPS aViR—3hE cdk 0 DTFIZHBEIL TS,

= Sustem Contents 23} Address Map 2 | [nterconnect Requirements & |

« W System: socswstern  Path: hps (0 h2f hw axi_master

.. Connections
|1
[}

T~
——
—_——

[« O nfaxas

LY

|v]
—
Iil T
b—
M T

il

B onchip mem:

MName

2 clk 0

clhkin

clk in reset

clk

clk reset
Bl hps 0

MEMOry
hps_io
hefreset
h2taxi caock
hefaxi_master
2w i

master
ory? 0

clkl

external_connection
2 dipsw _pio

clk

reset

=1

extermal_connection
2 button_pio

clk

reset

=1

extemal_connection

3-39.

Descrption

Clock Source
Clock Input
Reset Input
Clock O utput
Raset Cutput

Conduit
Conduit
Reset Output
Clock Input
Ax] Mazter
-

ip Memary (RAM or ROM)
Clock Input

Bvalon Memaory Mapped Slave
Reset [nput

PIO (Farallel 1/O) Intel FRGA [P
Clock Input

Reset Input

Bvalon Memory Mapped Slave
Conduit

PIO (Parallel 1/0) Intel FRGA IP
Clock Input

Reset Input

Pyvalon Memory Mapped Slave
Conduit

PIO (Farallel I/O) Intel FRGA [P
Clock Input

Reset [nput

Awvalon Memory Mapped Slave
Conduit

led_pio ~DTILCREEZEZATHET,

Armia W/ Cyclone VWV Hard Process..

Expart

clk

reset

memory
hps_io
h2f reset

Double—click to export

led_pio_external_connection

dipsw_pio_external_connection

button_pio_external connection

RESE T D Platform Designer ¥ AT L

Clock Base End

exported

dk 0

cll 0
W2 faxi_clock]

clk 0
[dki] &
[dk1]

00 0x0000_ffff

cllc 0
[clk]
[clk] ]

Ox1_0040 0x0001_005f

cli 0
[dlk]
[clk] i

0x1_0080 0x0001_008f

clk D
[clk]
[clk] &

0x1_00c0  |0x0001_00cf

led_pio MEMD 2 DE®D Base FlER5HE 0x0001_0040 EEFESNTNET , D led pio D Platform
Designer TDA 7ty 7RLATY , 5t 8. TERELT=&LSIZ led_pio IZF7VERTHTRA—IL HPS
h2f_Ilw_axi_master TY, Lightweight HPS-to-FPGA DT )y DR—RXFKL R 0xFF20_0000 TLF=DT. =

D led_pio [ZT7 VRS BHHETLTOEIZLGYET,

Ty DA—XF7KL X (0xFF20_0000) + Platform Designer WA 7ty k7KL X (0x0001_0040) =

OxFF21 0040

ENDAR—RIEERRICEZR D TEMNTE, dipsw_pio THALIX 0xFF21_0080 T,

RIZ. onchip_memory "DT7ILREEZATHET,

HPS M5 FPGA IZRLTDHIVEDD/ARTH S HPS h2f_axi_master Ty DA—RF7RL R
0xC000_0000 TL7=, §ElI& HPS h2f_axi_master [Z3&#5EL 7= onchip_memory @ Platform Designer MDA 7+
YRTRLURH 0x0 HD T, COFEIFT VYD DAR—ZXFTEL A (0xC000_0000) MZFMDFEZE onchip_memory
[S7VERTHA—RTRLRELGYET,

s —— |
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[ZLHTD 12T IL®SoC FPGA JEE V=27l (Atlas-SoC/DE10-Nano R—KER)
() ALTIMA

3-8. AT7v7 8 : Y YrDEHER—RATRLADE|Y LT
ZDRTYTTIE VYD —IEEHGEA—IXTRLAO BFEY Y TETLVET,

1. Platform Designer @ System *—1— = Create Global Reset Network %&iRL. TH AL DT RTD)yh-
ABR—T A RE—ETHEELET .

_ 2. BETRLANEELLBEVESIC, TRTOAVKR—RULD=HITAR—RF7RLRAZBHEHEIY L TLET,
System *—1— = Assign Base Addresses Z#RLET ,

"~ Platform Designer - soc_system.qsys* (C:¥lab¥soc lab¥cv soc

enerate View Tools Help

Upgrade IP Cores...

Assign Base Addresses

Assign Interrupt Numbers
Assign Custom Instruction Opcodes

Create Global Reset Network

Show System With Platform Designer Interconnect

Remove Dangling Connections

mT.2

3-40. JEVrD—IEEREN—ATELAD BEEIYET

Assign Base Address # 11> TH. B ESHEM2T=D TIXELVTLEIDY,

COEETIE. BHNZERYITIIILDR—RAFTRLRZEEL TH-=1=8 . BEIZFRLANTH Ao Eh
FHATLI=,

3-41 ITRT &IOS R—XFRLADHEICHHHT—) & ZHEATHILICLY. PRLRARELTEETE
FI L, VUV TBTEICEESNDIMNEIMNT ILLET , PTRLRZREELIZVMES (X, PRURRERICH#T
— 4 TREELTLEELY, Platform Designer @) Edit *= 31— => Lock Base Address THLEIETEET,

O hps O Arria W/ Cyclone V Hard Process
O memory Conduit memory
1 hpelo Conduit hps_io
3 h2freset Reset O utput h2f reset
hZtaxi_clock Clock Input clk 0
— h2t axi_master AX] Master [2f axi_clock]
‘ h2f lw axi_clock Clock Input cll 0
== - H2flwax master aster Double—click to export [T e axi_ clock]
= onchip_ memory? 0 |On—Chip Memory (RAM or ROM) ..
clk! Clock Input clk 0
s1 Avalon Memaory Mapped Slave [clki] & Ox0 0000 f££F
reset] Reset Input [clk1]
2 led_pio PIC (Parallel 1/0) Intel FPGA TP
clk Clock Input clk 0
reset Feset Input [clk]
— sl Avalon Memaory Mapped Slave [clk] IBDM] 0040 Dx0001_005F
<1 external_connection  [Conduit ] led_pio_external_connection

3-41. R—RF7RLADEE

Ver.18.1/Rev.2 2020 % 6 B 38/106 ALTIMA Company, MACNICA, Inc.


https://www.macnica.co.jp/business/semiconductor/support/contact/?product=Intel%20Programmable%20Solutions%20Group

39. A7v7 9 :

SEERAO Quartus® Prime 7OV IOMEDBEMERST=80 . TORAR—MES B ZTHRR—rEh TLY
BHZE BEVELLAASIN TSI EERHEZEL TSN, EEDFREH P WTIXEEDESTREFIALTE

[ZLHTD 42T IL®SoCFPGA EEF V=217 JL (Atlas-SoC/ DE10-Nano R—KkR)

1. E%EtL7= Platform Designer AT LALUT®D [F 3-1.
DBEYTHAHAZLTHEELF T [H 3-30.

Platform Designer > AT LDIER

%51 D Platform Designer & R T LD EFIRR

(CEMTRETT , Fh=, AVR—RUMDIBEFIZREIFHYEE A

= 3-1.

E%EH2 D Platform Designer 3 AT LDIEHHIRR

HETFTTHED Platform Designer Y AT L] HBZEIZLTLIESLY,

aVR—Rk R—h2 =%
ck_in dk ELTIHRAKR—+
o clk_in_reset reset ELTIHRKR—bF
N clk I ARTHAVR—RUMIESE
clk_reset hps_0 ZB&<. T RTHaAVR—R U MIHER
led_pio external_connection led_pio_external_connection &L TIHVRR—hk
dipsw_pio external_connection dipsw_pio_external_connection &L TIHRXAR—k
button_pio external_connection button_pio_external_connection &L CTITHRHR—+
h2f_axi_master onchip_memory2_0.s1 [Z$&fx
led_pio.s1 [ZHE#E
hps_0
h2f_Iw_axi_master dipsw_pio.s1 [ZH&HE
button_pio.s1 |k

2. Platform Designer @ View *—1— => Device Family Z&iRL.
Device Family h¥ Cyclone V (275> TULV\AZE,
Device h% Atlas-SoC R—FMDI5E (L 5CSEMA4U23C6, DE10-Nano R—FDIHE (L 5CSEBA6U23I7DK 1275

STWNBIEEFESR

Lia—o

~ Platform Designer - soc_system.gsys* (C:¥lab¥soc lab¥cv_soc lab¥

File Edit System Generat§ View Nools Help

P Catalog ¥

Address Map 5

| ™ Assignments
. s Block Symbol
Proiect +  Clock Domains - Beta
'8 New Component.. .
ESvstem I Connections
Library Dar=it
[+ Basic Functions s
HDSP |&' Device Family
terface Protocols .
w Power
lemory Interfaces and (% Hierarchy
rocsssors and Periphef . IP Catal
sve Interconnect atalog

:_*-{:L’:]étra;tev%%ﬂgﬁl::nﬁ W Instance Parameters
- Instrumentation - Beta
Interconnect Requirements
Messages

Parameters

Presets

Reset Domains - Beta
Schematic

System Contents

Mo @i W

Ctrl+1
Ctrl+2

Reset to System Layout

TNews Edit Reset to IP Layout

o

Hierarchy % [& Device . Custom Layouts >

Device family: [Cvelore V ~
Devics SCSEMAALER306 Nl

3-42. Device Family %7
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3. Platform Designer () View *=1— = Interconnect Requirements %33EiRL .

Limit interconnect pipeline stages to % 1 |ZERFELET , BREEEOT LA/ TITRBM TET A, BEIFIC
FPGA DA YIHRELGYET,

Clock crossing adapter type h% Handshake 127> TSI EETERLET,

fits

~ Platform Designer - soc system.qsys* (C:¥lab¥soc lab¥cv_soc lab¥soc system.qsys)

File Edit System Generat
[EIE Address Map || System Contents & ‘ Address Map i [G InterconnectF % | - o83
[ Assignments ] i i ' ‘ ; [
4 Block Symbol Caonfigure interconnect requirements for the system or an interface.
Pr.oql_eﬁ;w Component Clock Domains - Beta System—wide Reguirements
1= Connections R e -
. Limit interconnect pipeline stages to: |1 v
T Basic Funct B Details . :
d %SF')C unctions & Device Family Clock crossing adapter tvpe Handshake
Eﬁ“@gﬁr@;’fﬁ,@emi’m‘s "4 Generation Messages .
EMemory Interfaces and GEI;. Hierarchy Al Roorirements
+} 1 ! . .
E}Br;\geﬁstgfoggge?nphe ™ |P Catalog [dentifier  Setting Value
EEEZL”._SGJF? %omponents W Instance Parameters $system  (Clock crossing adapter type |Handshake
Finiversity Frogram Data $svstem Limit interconnect pipeline stages to |1
o e $system  |[Enable ECC protection FALSE
& Interconnect Requirements $system  Automate default slave insertion FALSE
[o=  Messages

3-43. TAOCIHRINGA—B—DERTE
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3-10. RTv7 10 : Platform Designer ' AT LDAER

SERKLT= Platform Designer Y AT LEHERMLET,

____1. System Contents 27 M Message Ry RIZ. BYDIS—HHEIMNEINEHERLET . T5—HHIHIHEIL.
AT DRI ENLZBIET DLELHYET
FFTRIRSIND Warning [ZEALTIE, SEIFEBRL TSN,

42 Messages 531 ]
Typs Fath Messags
=A 2 Wamings
soc_system hps_ 0 ”Configuration/HPS—to—FPGA user 0 clock frequency” (desired_cfg_cllk_mhz) requested 1000 MHz, but only achieved 97 358421 MHz
soc_system hps_ 0 1 or more output clock frequencies cannot be achieved precisely, consider revising desired output clock frequencies

=[7] 5 Info Messazes

(7] soc system button_pio PIO inputs are not hardwired in test bench. Undefined values will be read from FIO inputs dunng simulation
@ soc system dipsw_pio PIO inputs are not hardwired in test bench. Undefined values will be read from FIO inputs dunng simulation
@ soc system_hps 0 HPS Main PLL counter settings n=0m =73

(7] soc system_hps (0 HPS penphenal FLL counter settings: n =0 m =39

(7] soc system.led_pio PIO inputs are not hardwired in test bench. Undefined values will be read from FIO inputs dunng simulation

3-44. Message 1 EIDFRR

____ 2. File *=21— = Save Z#{RLT. Platform Designer Y AT LZERELET . SaveSystem Completed H3ry
T7vFEniz5 [Close] LET,

-~ Save System Completed X

L = e e e e e = e e = L e e e e =t | ey

nfo: C:¥intel FPGA¥18.1¥quartus¥sopc builder¥builtin.ij ™
nfo: C:/intelFPGA/18.1 /quartus/sopc_builder/%%/% ma
nfo: Reading index C:¥intelFPGA¥1 8.1 ¥quartus¥common
nfo: C:¥intelFPGA¥1 8.1 ¥quartus¥common¥librarian¥fa«
rfo: C:/intelFPGA/18.1 / quartus/common/librarian/fa«
nfo: C:/intelFPGA/18.1 /quartus/sopc_builder/bin/$IP.
nfo: G- ¥intel FPGA¥1 8.1 ¥quartus¥sopc builder¥bin¥roof
nfo: C:/intelFPGA/18.1 /quartus/sopc_builder/bin/root ¥
>

~nGGGOBEOGG

9 Save Syetem: completed successfully:

3-45. Platform Designer L AT LDRTF

3. Generate »*=1— = Generate HDL ZEiRLET .

- Platform Designer - soc_system.qgsys (C:¥lab¥soc |alj

File Edit Syster] Generate }/iew Tools Help
[P Catalog Generate HDL...

Generate Testbench System...

Generate Example Design... >r

Show Instantiation Template...

3-46. Platform Designer 2> AT LML
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4. Generation 4R DHRFELMHESEL . [Generate] ZEITLET

-~ Generation

|- Synthesis

Synthesis files are used to compile the system in a Quartus project.

Create HOL design files for synthesis: [Verlog ~

[ ]Create timing and resource estimates for third—party EDA synthesis tools
Oreate block symbol file (ksf)

|" Simulation

The simulation model contains generated HOL 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.

Fallow the guidance in the generated simulation scnpts about how to structure vour design’'s simulation
scripts and how to use the ip—setup—simulation and io—make—simseript command-line utilities to compile
all of the files needed for simulating all of the IP in vour design.

Create simulation model: MNons  ~

[* Output Directory
Path: G /lab/soc lab/cv soc lab/soc system

Generate Cancel

3-47. Platform Designer AT /0D Generate SE{TEIE

____ 5. Platform Designer @ Generate *—1— = Show Instantiation Template TlXbyTTH AU/ REZVRT
LB (ERATEDI LRIV ADBIDTRIREINET,
SERIEAVRAIVRAEHTT DT, FAEEREIRELFEADERICHERT HEEITIFETERITYT,

~- Instantiation Template

You can copy the example HDL below to declare an instance of soc system.

HDOL Language: Venlog ~

Example HDL

soc_system ul ( A
.button_pio_external_connect ion_sxport {<connected-to-button_pio_external_conmect ion_export>),
elk_clk ({connected-to-clk_clk>),
.dipsw_pio_external _conmect ion_sxport  (<comnected-to-dipsw_pio_sxternal_connect ion_sxport’>),
Jhes_io_hps_io_emacl_inst_TH_CLK (<connected-to-hps_io_hps_io_smac!_inst _T¥_CLK>),
.hp=_io_hps_io_emacl_inst _THDO {<ponnect ed-to-hps_io_hps_io_emac! _inst _THDO:),
.hp=_io_hpz_io_emacl_inst_THD1 {<onnected-to-hes_io_hps_io_emac] _inst _THD1>),
.hp=_io_hps_io_emac!_inst_THDZ {<connected-to-hes_io_hes_io_emac! _inst _THDZ:),
.hp=_io_hps_io_emacl_inst_THD3 {<{ponnected-to-hes_io_hes_io_emac!_inst _THDSX),
Jhps_io_hps_io_emac]_inst_R¥DO {<connected-to-hps_io_hps_io_emacl_inst_R¥D0>),
Chps_io_hps_io_emacl_inst_WMDIO ({connected-to-hps_io_hes_io_emac!_inst _MDIOR),
Jhes_io_hps_io_emacl_inst_MDC (<connected-to-hps_io_hps_io_emac!_inst _MDC>),
Lhp=_io_hpz_io_emacl_inst_R¥_CTL (<connected-to-hp=_io_hp=_io_emac!_inst _R¥_CTL»),
.hp=_io_hps_io_emacl_inst_TH_CTL {<connected-to-hps_io_hps_io_smac!_inst_T¥_CTL>),
Jhps_io_hpa_io_emacl_inst_R¥_CLK {<connected-to-hps_io_hps_io_emac!_inst _R¥_CLK>). W
< >
Copy Close

3-48. Platform Designer ¥ AT LDA A2 A1l
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____ 6. Platform Designer MARM5SET LT=1&IZ. [Close] KRR %E41)y% L. Platform Designer D AT LEFKIAT
a5 Ry AZELCT Quartus® Prime IZRYZET,

N
X

~ Generate Completed

Allo s e

@ Info: Reusing file C:/lab/soc lab/cv soc lab/soc system, ~
@ Info: avalon st adapter: “mm_interconnect 17 instartiate
@ Info: border "hps_io” instantiated altera_interface gener:
@ Info: ervor adapter 0: “avalon st adapter” instantiated er
@ Info: ervor adapter 0; “avalon st adapter” instantiated er
@ Info: soc_system Dore “soc_system” with 35 modules, 93

@ Info; ceve—zererate sucoeeded.

@ Info; Finished: Create HDL design files for synthesis v
< >

© Generate: completed with wamings

Ston

3-49. Platform Designer AT LDERSTET

____ 7. Quartus’ Prime ) Project *—1— => Add/Remove Files in Project Z3&iRLET (Settings ¥ A 7O HRy%
A Files A73)—HBIRENF-KETRTRSINET ),

& Quartus Prime Standard Edition - C:/lab/soc lab/cv_soc lab/soc_system - a

File Edit Vie ssignments Processing Tools Window Hel}
Ok H |- Add Current File to Project

Project Navigato % Add/Remove Files in Project..

i! Revisions...

3-50. Add/Remove Files in Project Z&#R

8. Settings & AT Ry AND Filename T4—I)LRDHEIZHD [...] RIZIBL . Select File 74K
soc_system/synthesis A )L3 —4SHBLET,

¥ Settings - atlas —

Category: |
General Fies |
Files Select the design files you want to include in the project. Click Add All to add all design
Libraries project directory to the project.

v |P Settings

IP Catalog Search Loc: | Eile name: ‘ |

351, Settings 44 7OJHRYIR

s —— |
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__ 9. soc_system.gip 77AILEZERL. [BS (0] #0UvIL%ET, 2D qip Z7AILIL Platform Designer T
Generate L=V R—RUMEHDIT TSI 7AILTT, Generate LI=77AMILEVEDT DEERTHDT
5K, ZHHM qip F7AILDZEEZDH T, Platform Designer AT LEFTODIIMIBMT HIENTER

ER
Select File X
= v 4 « cv_soc lab » soc system » synthesis v U | synthesis@EZE ol
A~ FLWIAILS - . W @
® pC A el == ¥1X

3 3D ATV submodules 2020/01/16 13:06 274 TAIA -
8 Avo-K | | soc_system.qip 2020/01/16 13:06 QP 774l 1,676 KB
TRy T D soc_system.v 2020/01/16 13:05 V74 63 KB

B F¥aAvhk v

74 &(N)| soc_system.qip v ‘ Design Files (*.tdf *.vhd *.vhdl * v
B<(0) o)l

3-52. qip Z7MILDIEE

__10. IFALAEMESNI=CEERHRELET

¢ Settings - atlas

Category: Device/Board...

General
Files Select the design files you want to include in the project. Click Add All to add all design files in the
Libraries project directory to the project.
v IP Settings
IP Catalog Search Loc: | Eile name: | | | Add
Design Templates | o ” |
¥ Operating Settings and C Add Al
Voltage mee Type Libra Remove
Temperatire isoc_system/synthesis/soc_system.qip ‘IP Variation File (.qip)
v Compilation Process Set TR 3AY VeTToE NDL T1e Up
Encrerﬁenta_l Compilay ip/edge_detect/altera_edge_detector.v Verilog HDL File s

3-53. qip F77AILDEER

__ 11, Settings FAT7ATHRYIR%E [0K] RAVTHLET .

s —— |
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311, RTYT 11 EVTHAUAVRDEREE Quartus’ Prime OO /81 )L

HPS B M 10 ICEALTIE, EVEENRFOTVSI=HEKRMICEL T H AU AVNMEIY—ILHEEITITLY
F9, FISELT,.SDRAM A2 3—TTA R & V—ILNERRLI-AD) TREREFENEITITIHELAHYE
T o RV TNERITTBEOICIE, FFRINAMEFLERL, TDRIZRITREERITLET,

FD1=6. FFIERYN) AMEBE D=8 D Analysis & Synthesis ZE1T%. A2 TEE1TL. BE FPGA D
VN IIVEFTVET,

1. Quartus’ Prime ) Processing »*—1— = Start = Start Analysis & Synthesis Z:&RLZET,

(Ff=lF.GUI E® Start Analysis & Synthesis RZ> | B2 | 9w ILET),

¥ Quartus Prime Standard Edition - C:/lab/soc _lab/cv_soc_lab/soc_system - atlas

File Edit View Project Assignmentd ools Window Help
O d|s 0| o ol lbes @ Stop Processing Ctrl+Shift+C
Project Navigator [ Hierarchy P Start Compilation Ctrl+L
Entity:Instance . Mee.Currentlile
» Cyclone V: 5CSEMA4U23C6 Star ’] "a Start Hierarchy Elaboration
* ghrd_top ™ Update Memory Initialization File Start Analysis & Elaboration
? Compilation Report Ctrl+R »ﬁ, Star-tA_nalysisﬁS\gnﬂwsis Cirl+K l
4 Dynamic Synthesis Report %% Start Partition Merge

¥ Quartus Prime Standard Edition - C:/lab/soc_lab/cv_soc lab/soc_system - atlas

File Edit View Project Assignments Processing Tools Window Help

OfFd| 0| D C| atlas

Project Navigator # Hierarchy

3-54. Start Analysis & Synthesis

v AHnlE, I—FHTOERE A W TRYMN) RAMAMERE

2. BTHR.IS—HIHNIEEEELET .
n#EL=.

¥ Quartus Prime Standard Edition - C:/lab/soc lab/ev soc lab/soc

File Edit View Project Assignments Processing Tools Win

OrE +0n|» | s o rE s

Project Navigator « Hierarchy ~ o =

Entity:Instance

» Cyclone V: 5CSEMA4U23C6
» B2 ghrd top ™

< >
Tasks ECon']pilation v.gs nLax
Task Time
L : ion
v > B Analysis & Synthesis 00:03:45

> P Frter (Place & Route)

> P Assembler (Generate programming files)
> P Timing Analysis

> P> EDA Netlist Writer

W Edit Settings

» Program Device (Open Programmer)

3-55. Start Analysis & Synthesis (DIEHEHR T HESE
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3. Quartus’ Prime @ Tools »*=1— = TCLscripts Z3&IRLET,

& Quartus Prime Standard Edition - C:/lab/soc lab/cv_soc lab/soc system - atlas

File Edit View Project Assignments Processin indow Help

O d|+ 0 | |atlas - Run Simulation Tool 4

Project Navigator & Hierarchy Launch Simulation Library Compiler

- Launch Design Space Explorer |l
Entity:Instance

# Cyclone V: 5CSEMA4U23C6
» BB ghrd_top ™

Timing Analyzer

Advisors »
Chip Planner
< Design Partition Planner
I . Netlist Viewers »
Tasks Compilation

sk Signal Tap Logic Analyzer

i . In-System Memory Content Editor
v P Compile Design

v » P Analysis & Synthesis
> P> Fitter (Place & Route)

Logic Analyzer Interface Editar

Wl €& 0§

=

In-System Sources and Probes Editor
o Signal Probe Pins...

> P Assembler (Generate programming files)
» Programmer

6}\ JTAG Chain Debugger

Fault Injection Debugger

> P Timing Analysis
> P> EDA Netlist Writer
W Edit Settings

i System Debugging Tools 4
» Program Device (Open Programmer)

IP Catalog
Nios Il Software Build Tools for Eclipse

Platform Designer

N W @

Tecl Scripts...

3-56. TclScripts D4R DFCE)

4. soc_system = synthesis = submodules |Z3>% hps_sdram_p0_pin_assignments.tc] %3&RL. [Run] K22
#0)voLET (RMSNSETOLERNIIIYED),

CODYEEIZELY SDRAM @ 10 Standard MDEXTEAL OCT DERXFELLE HPS 0 SDRAM Controller 47 TERELT=

NENRBENET,
[ Tdl Seripts X
Libraries:

v I~ Project ~ Edit
w7 soc_system i

~ I~ synthesis E.i\cld to Project...

v I~ submodules

hps sdram p0 parameters.tcl

[ hps_sdram_pO_pin_assignments.tcl ]
hps_sdram_p0_pin_map.tcl v
Preview:
# (C) 2001-2018 Intel Corporation. All rights reserved. ~

# Your use of Intel Corporation’s design tools, logic functions and other

# software and tools, and its AMPP partner logic functions, and any output

# files from any of the foregoing (including device programming or simulation

# files), and any associated documentation or information are expressly subject v
< >

Run ‘ Close Help

3-57. Tcl Script MDELT
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_ 5 SETLES [0K] RAVED)9ILET,

& Quartus Prime

@ TclScriptFile
i

“C:/lab/soc_lab/cv_soc_lab/soc_system/synthesis/submodules/hps_sdram_pO_pin_assignments.tcl"
executed.

3-58. Tcl Script M5ET

___ 6. TclScripts 4> F™% [Close] LET,

W Tcl Scripts

Libraries:

v I~ Project il Edit
v 7 soc_system ;
v I syrithesis ;Add to Project...
v I~ submodules
hps_sdram_pO_parameters.tcl
hps_sdram_p0O_pin_assignments.tcl
hps_sdram_pO_pin_map.tcl

Preview:

#(C) 2001-2018 Intel Corporation. All rights reserved.

~
# Your use of Intel Corporation’s design tools, logic functions and other

# software and tools, and its AMPP partner logic functions, and any output

# files from any of the foregoing (including device programming or simulation

# files), and any associated documentation or information are expressly subject v
< >

Run l Close | Help

3-59. Tl Scripts 74K M Close
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____ 7. Quartus’ Prime @ Processing »*—1— = Start Compilation 7&#R (Ff=I&.GUI E® Start Compilation 7R
By [ p | &DYvD) LiFPGA MAVIRAILETVVES , COAV/NAILT HW DEMEAA—DE13S sof T
7AW ZELTRDY I D7 RAFEIBIEET N\ F T T7AIVEERLET

& Quartus Prime Standard Edition - C:/lab/soc lab/cv_soc lab/soc_system - atlas

File Edit View Project Assignment ools Window Help

NEH TR C éat[as il Stop Processing Cirl+Shift+C
Project Navigator P> Start Compilation Ctrl+L
Entity:Instance : Analyze Current File c
i Cyclone V: 5CSEMA4U23C6 Stae ’
> B8 ghrd top ™® Update Memaory Initialization File
0 Compilation Report Ctrl+R
0 Dynamic Synthesis Report

Power Analyzer Tool

#  SSN Analyzer Tool

Receive Compilation Status Notifications

3-60. Start Compilation (DFE{T

_ 8 AL DTETEHERELES,

® Quartus Prime Standard Edition - C:/lab/soc lab/cv_soc lab/soc sys

File Edit View Project Assignments Processing Tools Windo:

DFEH| 30| DC||atlas v L S E D

Project Navigator W Hierarchy > 0lpax

Entity:Instance

M Cyclone V: 5CSEMA4U23C6
> B ghrd top ™

£ >
Tasks 'Compilation vi=@ie =
Task Time
v v P> Compile Design 00:06:45
v > P Analysis & Synthesis 00:03:42
v » P Fitter (Place & Route) 00:02:05
v > P Assembler (Generate programming files) 00:00:14
v > P Timing Analysis 00:00:44

> P> EDA Netlist Writer
W Edit Settings

» Program Device (Open Programmer)

3-61. OVINMILDET

s —— |
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312. RTvT 12 : BATFAILDOFESR

Quartus® Prime KU Platform Designer CHAL=77/IILERERLET,

1. Windows’ 0S MIHRTO—5—%FRALT. HAT7MILDTAILE— (TFid) (CHBEILET,

C:¥lab¥soc_lab¥cv_soc_lab¥output files

2. EEETHIE—IC sof T7AILDHEASh TSI LERERLET
Atlas-SoC R—FDIHFE(T atlas.sof.
DE10-Nano R—RMDIHE(E DE10-Nano.sof AAH SN TLVSEEFHESEL TSEELY,
FIFEHBALI=LSIZ. 2D T7AILIE FPGA DEMEA A= TF7AILTT,
CDIFAIVIZEDEET Programmer ELVDY—ILEFRALTR—FED FPGA IZEZIAHFET,

3. Windows’ 0S DI HRTO—5—%#EHALT. /\—KIxT7 VI IITDNKRAT-F4LOMN)—IZFBEIL
=9,

C:¥lab¥soc_lab¥cv_soc_lab¥hps_isw_handoff¥soc_system hps ©

EEIHIF—LTFICY—ILZE o TEREINFN— I T VIR IIT DNURF T - T7AILBBYES
NEDTF7AILIE Platform Designer M HPS AViR—R NEE THREL-ZFET —4X> HPS M SDRAM
AV BZ—DT A RDIEHREE DBFET7 A ILHIEIASN THY. Preloader ELVS HPS BIDFEREIZFERASN
BIF7AIVDERIFIALEY,

NBEDT7AIVERNTEDZEET Preloader DIERZEITLIET

EE 1 N—FOI7EBEOFRED
D13 TIE UTOEEEERL. Arm® TOEv Y —2 &L/ \—Fox7#EBLEL -,
® Platform Designer AT LAD HPS aAVR—R hDIEHD
® HPS JUR—RUDRE
® HPS JUR—RU MDD R—R b DT
® Platform Designer > AT LD

® Quartus’ Prime / Platform Designer M T 5774 ILDFER

LET ®E 1 EETTY.

s —— |
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4. BE 2: VIO T7EE () Preloader DARK

DI aVTIE TEE 1. N\—FDx7EE | TERLI=/N\VRF 7074V ZEFRLT Preloader 4
BLET,

Preloader [ U-boot second program loader (LA#. u-boot spl) ZA—RIZA 2T )L SoC FPGA [IFIZHAA
YA RADMASNI=T—hA—4—TT, Preloader DEELLTDEY T,

® HPS EV-TILFILIADHKTE

® HPSIOCSR MERTE

® HPSPLL EVOYIDERTE

® HPS RYTZxTILDY Y MERR

® SDRAM DHEME (Fr)TL—3viid)

® SDRAM NRRT—UNT—h A A—TDEMH

LERD@EY. Preloader [& HPS TRV DHHAIEL, U-boot X2 0S & SDRAM [ZO—KR 3 HHEEZEIRMLE

9, Preloader (& Quartus® Prime / Platform Designer MDEXEHRFICBEIERINA/N\V AT -T7/ILERNST
ECEPFERINET, CO=H, A —F—RITHRMERY IO 7 DEEEXT 52 E74< Quartus® Prime /
Platform Designer CERELI=AEZF HPS TOVIIRMT ZIENTEET , KIFEFEELT= sof T7AILIE

FPGA IDENEA A— TLzo ZNITHL T HPS BIDENMEA A—T MWD Preloader ELNITF7AILTT ,
FPGA fl, HPS I CENFNELDI7AILEFERAL TEMEA A—DFRTTHEVIAIZT EEEELY,

TIl& Preloader Generator &ULVN>Y—)LZE{FEHL. Preloader Z1ERT HFIEZEITOTHELLD,

s —— |
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4-1. 797 1 : Embedded Command Shell MD#2E}

1. SoCEDS IZ&FENTLVS Embedded Command Shell £&Y DS-5™ FHEEILET .
Embedded Command Shell (. Windows® DAZ—kA=a1—_ Ff=ld SoCEDS DA A—IL-THILE—LIT
TSN TULVBEEENEAS') T Embedded_Command_Shell.bat 47 )L2Y) v oL TREILET,

B intel FPGA 18.1.0625 Standard E... ~

Design Space Explorer Il (Quartus...

|  Device Installer (Quartus Prime 18.1)

EDA Simulation Library Compile (Q... -4 HE =T =m
ModelSim - Intel FPGA Starter Editi... « - 4\ « intelFPGA > 18.1 > embedded
ModelSim - Intel FPGA Starter Editi... intelFPGA m - A
inte 1]
Nios |l Command Shell (Quartus Pr... 18.1
— drivers
Nios || Documentation (Quartus Pri... embedded ds-5
s-
Nios |l Software Build Tools for Ecli... if. ‘i drivers ds-5 installer
Programmer (Quartus Prime 18.1) ds-5 embeddedsw
5 examples
Programmer (Quartus Prime 18.1) ds S—mSta"er P
embeddedsw host_tools
Quartus (Quartus Prime 18.1) g
|
examples D
ol e SR 160 Embedded_Command_Shell.bat
host_tools
SoC EDS Command Shell | ] embedded_command_shell.sh

SoC EDS DS-5 Intel FPGA Edition I...

SoC EDS HWLIBs Arria 10 Docume...

m £ o 6

4-1. Embedded Command Shell DFTE}

s —— |
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4-2. R7v7 2 : bsp-editor (Preloader Generator) D#ZEf

1. Embedded Command Shell 75 bsp-editor &% 7 L. bsp-editor (Preloader Generator) @ GUI Z#ZE]
LET,

$ bsp-editor Q

Intel FPGA Embedded Command Shel |
Version 18.1 [Build 625]

4-2. bsp-editor MDFCEN

4-3. 27v7 3 TACIHMDERREERTE

___ 1. File *=a21— = NewHPSBSP % #{RL. 7O M EFBIERLET .

s BSP Editor

File [Edit Tools Help

Mew Nios ITBSP... (Cirl+N =

MNewHPSBSP..  Ctrl+H

Open... Ctrl+O
Save Ctrl+S

Exit Ctrl+X

43. FRTOS DR
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D) ALTIMA

A Macnica Dvision

2. Preloader settings directory: |Z/\ KA 7 D7 LEHFELE T, | #RLT, 74 LF—EHEELET

FEET HT4/LF —I&. c:¥lab¥soc_lab¥cv_soc_lab¥hps_isw_handoff¥soc_system_hps 0 TY,

AMOTADTINTALIMN—FBELTLDIEEX, TOV I TALIRN)—LUTD
¥hps_isw_handoff¥soc_system_hps_0 TY,

i New BSP

Hardware

Software

Preloader settings directory: ._

BSP target directory:

BSP Settings File name: [

Additional Td script: [

Operating system: éU-Bont SPL Preloader (Cydone V/... ~ | version: Edefault |
Use default locations
Enable Settings File relative paths
l:‘ Enable Additional Tdl script
oK Cancel

soc_system_hps_0 R N

P

Fut=5

Folder name: [\soc Iab'q:v S0C. Iab'hps isw handofﬂsoc syshem _hps 0] -

Files of type: Preloader sethngs drrechory Cancel

i New BSP

Hardware

Software

Operating system: IiU-Bont SPL Preloader {Cydone V... | version: :'Ideﬁult

BSP target directory

BSP Settings File name: |

Preloader settings directory: fC:\,Iab‘s,soc_lab‘l,cv_soc_lab\,h|:|s_isw_handofﬂ,soc_system_hps_[l ._ m

=
Use default locations
| Yab'soc_lab\cv_soc_lab'software\spl_bsp

.\jaﬁ.il.;oc_l.al.).kv_soc_.la.bis,sé.fﬁmare.i\;.;p.!:b.sp.il,.se{ﬁngs.l.).sp
Enable Settings File relative paths
l:‘ Enable Additional Tdl script

Additional Td script:

C=) ==
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3. Preloader MA—H—A*T 3> (Common) ZFEALET , NEB TIXT IAIMDFEETHEETY,
B TIE Preloader HEZDY—X([ZHEIHSN TULNED, EREDY IR 7 DEMTRIZE | $RATHER

EF GUI THRETBHBIENTEET, TIAIFTIE SDMMC TSN TLVSEDELT

EETIEIORETITLEY

ms BSP Editor - C:¥lab¥soc lab¥cv soc lab¥software¥spl bsp¥settings.bsp  — [

File Edit Tools Help

SOPC Information file:
CPU name:

Operating system:
BSP target directory: .\

U-Boot SPL Preloader (Cyclone V/Arria ...

Version: | default ~|

+-BOOT_FROM_SDMMC
+-BOOT_FROM_NAND
+-BOOT_FROM_RAM

- -QSPILNEXT_BOOT_IMAGE
; -SDMMC_NEXT_BOOT_IMAGE
=-MAND_NEXT_BOOT_IMAGE

["soot FROM GsRI
[ BooT FrROM somuc
[ 1800t FROM NAND
[ 1sooT From Ram

= . Sl
B-CEU‘F_:LTD" PRELOADER TGZ breloadeniusoot-socipga.ar gz|
EEE.S?EEI;}TEZ CROSS_COMPILE: arm-altera-eabi-
: - spl.boot

AT_SUPPORT QSPI_NEXT_BOOT_IMAGE loxe0a00
. FAT_BOOT_PARTITION :
" FAT_LOAD_PAYLOAD_NAME SDMMC_NEXT_BOOT_IMAGE: lox40000
[++Advanced =
NAND_NEXT_BOOT IMAGE: [oxc0000
[ 1eat suppoRT
FAT_BOOT_PARTITION: 4
FAT_LOAD_PAYLOAD_NAME |u-bootimg

4-5. A—H—FT 3o DORER

4. Preloader MA—H—AT 3> (Advanced = spl = boot) ZERELZET,

MEE 3:

2=

2=

8. WATCHDOG_ENABLE DF T y7%ENHLET,

(RF7 AR T T)r—23>Tld WATCHDOG TIMER ZFERHTEARWLELSDITTIEHYER A T/ 30T ¥HA
[ZELT, FAHEIZ WATCHDOG TIMER [2&ADyhEREIEHLELN=OIZ, T4E—TIILIZLTEEET),

s BSP Editor - C:¥lab¥soc lab¥cv soc lab¥software¥spl bsp¥settings.bsp

File Edit Tools Help
Main | Softwere Pacages
SOPC Information file:
CPU name:
Operating system: U-Boot SPL Preloader (Cydone V/Arria ... Version: | default a|
BSP target directory: |
TFAT_SUPPORT
TR .boot
“-FAT_BOOT_PARTITION ] [
L-EAT_LOAD_PAYLOAD_NAME [ 1 WATCHDOG ENABLE
= Advanced
Sl /| CHECKSUM NEXT IMAGE
TR sssert [ 1exe on Frea
raset_handshake FPGA_MAX_SIZE: =
TR TCHDOG_ENABLE =
5 FPGA_DATA_BASE: [
~CHECKSUM_NEXT_IMAGE B G000
~EXE_DN_FPGA FPGA_DATA_MAX_SIZE \0x10000
-FPGA_MAX_SIZE -
~FPGA_DATA_BASE
i BATA r /] STATE REG ENABLE
~STATE_REG_ENABLE [~/] BOOTROM HANDSHAKE CFGIO
~BOUTROM_HANDSHAKE_CFG
WARMRST_SKIP_CFGIO [v/] wARMRST sKIP CFoIO
~SDRAM_SCRUBBING [ soRam SCRUBBING
~SDRAM_SCRUB_BOOT_REGIC SDRAM_SCRUB_BOOT_REGION_START:  lnx1000000
~SDRAM_SCRUB_BOOT_REGIC
~5DRAM_SCRUB_REMAIN_REG SDRAM_SCRUB_BOOT_REGIGN_END \0x2000000
~RAMBOOT_PLLRESET e
i debug v [v/] SDRAM SCRUB REMAIN REGION
[+}-performance
< > [~/] RaMBOOT PLLRESET

=
ax

EENTHEY, K

YIEDITEE Q) AT AR -TT)r—av] TREARTARIL-FTIT)r—2a % ERAT 51

4-6. Advanced EXFE (1)
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5. Preloader M1—H—74T 3> (Advanced = spl = debug) Z#RELET .

FEE 3. YILDITEE Q) AFA)L-TT)/r—32] Tl DS5™ DEIHRRTAUTHEEEEERTS
(DT, SEMIHOSTING DF YRy I A% ON [TLFEY , COEIRATAU T HEREEHEHAT & UART LED
a2 V=LA A% DS5™ DAY —ILERNTITISEMNTEE T, SEIE DS-5™ TOT/\WJE1T51=
O FIvIEANET A, REVRT7O—VEE (DS-5™ REEFERET . BRbBD L3I BEEET 515
&) OIEBIZIFXTELDFyI%ES LTz Preloader ZERAL TZELY,

am BSP Editor - C:¥lab¥soc lab¥cv soc lab¥software¥spl bsp¥settings.bsp

File Edit Tools Help

Main | Software Paciage

SOPC Information file:
CPU name:
Operating system: U-Boot SPL Preloader (Cyclone V/Arria ... Version: .dE-ﬁLﬂ.t |
BSP target directory: .\

T-FAT_BODT_PARTITION spl.debug
- EAT_LOAD_PAYLOAD_NAM

[=hAdvanced
[=hspl
S

E—J \Narmiresetﬁhandshake DEBUG_MEMORY_SIZE: lox200

-
BUG_MEMORY_WRITE
DEBUG_MEMORY_ADDR HARDWARE DIAGNOSTIC

DEBUG_MEMORY_SIZE ’_l SKIP SDRAM

,_| DEBUG MEMORY WRITE
DEBUG_MEMORY_ADDR: i)

SEMIHOSTING
HARDWARE_DIAGNOSTIC
;  +-SKIP_SDRAM
[+ performance b
L4 >

4-7. Advanced EXFE (2)

__ 6. [Generate] RHZ2%EH')y LT . bsp TADTINEERLET
HERSETERER®R. [Exit] REV%D')vL BSPEditor ##TLET,

= BSP Editor - C:¥lab¥soc_lab¥cv soc_lab¥software¥spl_bsp¥settingsbsp  — O = BSP Editor - C:¥lab¥soc_lab¥cv soc_lab¥software¥spl bsp¥settings.bsp  — =]

File Edit Tools Help File Edit Tools Help

Man |Softoare Pac Main [Softorare Pack
SOPC Information file: SOPC Information file:
CPU name; CPU name:
Operating system: U-Boat SPL Preloader (Cyclone V/Aria ... Version: |defauit A Operating system: U-Boot SPL Preloader (Cyclone V/Arria . Version: | default ~

BSP target directory: .

BSP targetdirectory: .

= Settings spl.debug = Settngs spldebug
[~} Common [=}common
Hspl [ TpeBue memory wriTE Sl [ 1bEBUG MEMORY WRITE
- PRELOADER_TGZ DEBUG_MEHORY_ADDR |00 - PRELOADER_TGZ DEBUG_NWEMORY_ADDR; |00
- CROSS_COMPILE : - CROSS_COMPILE
[EHboot DEBUG_MEWORY_SIZE: lox200 [=hboot DEBUG_MEMORY_SIZE: lox200
~BOOT_FROM_QSPT o BOOT_FROM_QSPI
BOOT_FROM_SDMMC [\ semmosTinG BOOT_FROM_SDMNC [V/] semHosTING
BOOT_FROM_NAND ~BOOT_FROM_NAND
FROM_] [ HARDWARE DIAGNOSTIC BOOT_FROM_RAM [ 1 HARDWARE DIAGNOSTIC

BOOT_FROM_RAM

QSPL_NEXT_BOOT_IMAGE [ skiP sorAm QSPL_NEXT_BOOT_IMAGE [ TskiP soram
SDMMC_NEXT_BOOT_IMAGE ~SDMMC_NEXT_BOOT_IMAGE
NAND_NEXT_BOOT_IMAGE NAND_NEXT_BOOT_IMAGE

~FAT_SUPPORT FAT_SUPPORT
FAT_BOOT_PARTITION ~FAT_BOOT_PARTITION
FAT_LOAD_PAYLOAD_NAME FAT_LOAD_PAYLOAD_NAME
=} Advanced =} Advanced
Hspl Hspl
[} reset_assert
oE} warm_reset_handshake
[Fboot
[E2fccbug
[} performance

[ reset_assert

[ warm_reset_handshake
[H boot

o I

[+ performance

Information  Problems Processing Information  Problems  Processing

(@ Searching for BSP components with category: driver_element @ Td message: “Generating file: C:/labsoc_labjcv_soc_L It template...” ~
(@ searching for BSP components with category: software_package_element (@ Td message: "Generating fle: C:/lab/soc_lab/ev_soc_labjsaftware/spl_bsp/generated/pl_configh”
@ Added operating system component "spl: 1.0". @ Td message: "Reading fle: C:ab\soc_lablev_soc_labihps_isw_handoffisoc_system_hps_0\soc_system_hps_0.hiof...”
(@ Generated fle "C:Vablsoc labicy_soc_lablsoftware spl_bsplsettings.bsp” (@) Td message: “Generating fle: C:/lab/soc_lab/ev_soc_labfsoftware spl_bsp/generatedyocsr_config_cyclones.h...”
FE g e e e o L cer_config_cydoneS.c...”
v

@ Finished generating BSP fies, Tota tine taken = 2seconds |

[ Generate ] Exit Exit
4-8. bsp FOCIIMDAER

ZhIZ&KY Software 7HILE—T®D spl_bsp [ZRELI-T—2HDY—RI7AILOBNEREINET,
ZDY—RIT7AILE—FEIZ Makefile HBEIERMSNET DT, CHLEHEHALT Preloader #/ERKLET .

s —— |
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4-4. A7v7 4 : Preloader ME LK

1. Embedded Command Shell DALk TFTALIR)—% bsp TAD IR TALIRN)—~ABEILET,
$ cd "C:¥lab¥soc_lab¥cv_soc_lab¥software¥spl bsp"

Intel FPGA Embedded Command Shel |
Version 18.1 [Build 625]

$ cd “C:¥lab¥soc_lab¥cv_soc_lab¥software¥spl_bsp”

49. bsp FAVIIRTALIN)—~DFEE)

2. make all v R%EZEITL Preloader ZHERLET,

$ make all

VAN
RAR PC @ 0S H Windows® 10 MDIBE. Preloader DERTIS—HFELET HBEEINFERINT
BYFET, THELEFITHERLESLY,
CDEETIE. BIOATYT T C¥lab¥soc_lab¥cv soc_lab¥software¥spl_bsp T4L IR )—IZERET=
Makefile ZTFRARIT4Z—TRHE. BTEHEZRDFUTD KXF DOITEEFLELET.

ifeq ($(HOSTOS),cygwin)
UNTAR := $(SOCEDS_DEST_ROOT)/host_tools/cygwin/bin/tar zxf

[ feygdrive/c/lab/soc lab/cv_soc lab/software/spl bsp 53] /eygdrive/c/lab/soc_lab/cv_soc lab/software/spl bsp — | X

pga/ | ibsocfpga. o arch/arm/|ib/libarm. o board/altera/socfpga/|ibsocfpga. o board/ags
Itera ’socfpga/sdram/ | ibsocfpga-sdram. o common/ | ibcommon. o common/spl/libspl.o dr
ivers/dma/ | ibdm drlvers mmc/ | ibmmc. o drivers/serial/libserial.o |ib/libgeneri
ab/ v_soc_lab/software/sp|_bsp/uboot-socfpg]
intelfpga/18. 1/embedded/host_tools/mentor
altera—eabi/ /6.2.0 —-lgcc —Map u-boot-spl. mal

Inte| FPGA Embedded Command Shel |
Version 18.1 [Build 625]

arm-altera— eabl —ob jcopy —gap—fill=0xff -0 binary /cygdrive/c/lab/soc_lab/cv_soc

N lab/software/spl_bsp/uboot-socfpga/spl/u-boot-spl /cyedrive/c/lab/soc_lab/cv_so
o . c_lab/software/spl_bsp/uboot-socfpga pl/u-boot-spl.bin

$ cd “C:¥lab¥soc_lab¥cv_soc_lab¥software¥spl_bsp D T4 LY MY Joygdrive/c/lab/soc_lab/cv_soc_lab/software/spl_bsp/uboot

' /eygdrive/c/|ab/soc_lab/cv_soc_lab/software/spl_bsp/uboot]

$ make al |
mkpimage —header—version 0 —o preloader-mkpimage. bin uboot-socfpga/spl/u-boot—s|
pl.bin uboot-socfpga/spl/u-boot-spl.bin uboot-socfpga/spl/u-boot-spl.bin uboot-s|
ocfpga/spl/u-boot—spl.bin

cenerated preloader. ds settings.bsp ubo
Makefile preloader-mkpimage. bin uboot.ds

$ . ve/ a SOG an ar Sp o
4-10. Preloader MDARK

_ 3. ETR.ISALBHRT LI EEHRELET .
I5—<KRTLI-CEE/ERE 1s I OV KRIZT preloader-mkpimage.bin MERRSN TSI EFRERLE
F, ZDT7AILIE, BootROM [ZTBHEEND Preloader DAY TEHREMMLI=/ A1) T7 AL ETHT
HY.SD H—F QSPl T5v - AE)—~EERALTFAILERYFET,

LLET BE 2 EETTY.

s —— |
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5. ;B8 3: YIMITEE (2 R7ZARIL-FF)Fr—3>

—DtH3TlE, DS-5™ F{FEFAL. SoC EDS [ZfFEM Hello World o FIL- 75— a0 BLUARE
ERICAESINT= LED Blink Yo FIL-FT)5r—3 22T VI Iz 7OREFEBLUT /I FiE
[ZDULVTHEERLE T,

UTIZH YT IL- 7T )r—Sa0 D EESRRLET,

® HelloWorld > 7))L 7T r—ar DHE

ZDYUTIL-TT)r—auld, DS5™ DN DEIRA T O #EeA AL T, T/ \vA-ary—IL
IZ “Hello Tim” &L AYtE—DFHALET .

COFETIETNAZRDR) IIZ)VIEEREINT . TRTOREEIL JTAG ZELTITHNET,
ETTET7TUr—avld, 64KB DAF VT RAM [ZA 2 O—RENETHMIBIASNET, CD1=
. R—F_E®D SDRAM A E—DHRTEENVHELLEFF AL

LEEDEBRMNS, 12 TIL®SoCFPGA HERESINTI=FT R THDR—FTEITTHEMNAIRETT,

® LEDBlink > FIL-7T)r— a0 DIE

CDYUTITT)r—2a0TIE DEE 12 N—F9x 785 ] ITTHERLT: FPGA THAUZALY,
Arm® TOtyH—mis FPGA 777y AlIZEESNT- PIO RYTISILIZFHIEAL LED D ELT,
SHLTZERIEILET

DY TIN-TI)r =23 [EA T T ) r—23 % RITS BRI, Preloader EFEIENS HPS
Oy DOHEMEY TRz 7EEITL. SDRAM DF¥)TL—3> VOV DERFE . HPS-FPGA D
TP DIMEPUEFETVET  hIZKY. FPGA T7 TV IBRIDRY IS IUIZT IR TSI EM T
BEREETAS LTIV —2 3V ERITLET Tz A2 -TTUr—23vI& SDRAM [CA—REh
EITERMIELES,

A\ e

o ZMETEITIHNC. Linux” (Ff=Zthd 05) M. R—FETETINTLVENZ EZREZEL TS
L 0S (X AT AL - T T r—30DE I O—RELUT /NI #EeE 05T S el 8EE A B Y
F9 (microSD h—FHEASNTLBIGE(X, SFL TS,

® ZDtYL AL THIHRA, BERAFTYIT avbHIUPaAvTURIE, SoC EDS M Windows® /3\—23>
#HALTERINF=EDO TT A, Linux 18R PC L TCHLREMBED HETETTHIENTEET,

0 ZDEIIVIAVTIRINRIE TIAHILMDAU A= )L - IR REFALI=ERELET  EZELS D
BATAMERAINTULSISEE X, ZTNITRETHREL T,

O RFA-FTYr—a % DS5™ TT/N\VIT TGS, AV ANBELELRYET , S/t
AlE. MACAddress [Z#EDIF5N TLVET,
B|OITON TR RYRT— A 8—JxA A% PC (TS ETHLITLESLY,

s —— |
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5-1. FPGA THA DA oo O—K

VIR T 7 DEEEMIAT BR0Z. 13, SBE 1. N—F9x7EE ] TERLE/N—KY9T7-THA2 (sof
T74I) % FPGA |28 O—KLET 2. R—FDEE] DtoiavrESBL. R—FDtyh7vThi5E
TLTWAIEFBERIEL TSN, vyh 7y T IR GITNIE., 114 12 AC TR TA—FEHL TS
LY,

1. Quartus’ Prime @ Tools »=1— = Programmer. E£1-1& Programmer 742> & %5)vsoL.
Programmer Z#CEILET,

2. Programmer RIZ#% [Hardware Setup] R32%%')w% L. Hardware Setup 74> F IR Currently selected
hardware DT LA 9" ARHViS DE-SoC Z3&IRL . 94 F™% Close LET,

& Programmer - [Chain1.cdf]

File Edit View Processing Tools Window Help Search altera.com

I & Hardware Setup... lNo ¥ Hardware Setup )

[] Enable real-time ISP to

Hardware Settings JTAG Settings

vog File Select a programming hardware setup to use when programming devices. This programming
R hardware setup applies only to the current programmer window.
el 6y '
2B Currently selected hardware: |No Hardware &4
§Auto Dete Available hardware items e A
DE—SoC [USB-1]
Hardware Server Port Add Hardware...

DE-SoC Local  USB-1

Remove Hardware

5-1. Hardware Setup

____ 3. [AutoDetect] 2 %ED)vHIL., ERED JITAG FIAUIHERKESN TS FPGA ZBHELET,

___ 4. Select Device 74> F M5 Atlas-SoC R—FDIHFE (L 5CSEMA4 % . DE10-Nano R—RDIHFE(F 5CSEBA6
#ERL. [oK] &0)vILFET,

View Processing Tools Window Help

& Hardware Setup... |DE-SoC [USB-1] Mode: JTAG 2 & Hardware Setup... |DE-SoC [USB-1] Mode: jJTAG -

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

Y. Select Device Xy
i

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

Y. Select Device
Wb Start Wb Start
Found devices with shared JTAG ID for device 2. Please select your device. Found devices with shared JTAG ID for device 2. Please select your device.
b Stop # Stop
‘ » () 5CSEBA4
®) 5CSEMAS () 5CSEBAGES DE10-Nano Diz= (3
} ! S ISM4E P
¢ Delete () 5CSXFCAce Atlas-SoC 7 \_Fa)iﬁﬁ[i % Delete O 5CSEMAG BAG
m 4 i . E
Add File. . il F
L SCSEMA4 ¥ Add File. (O 5CSTFDEDS
Change Fil Change Fil () 5CSXFC6CE
e Save File BT () 5CSXFCECEES
i “ - . () 5CSXFC6D6
Add Devic |Add Devic/
; () 5CSXFC6DBES
T up
4 Down

5-2. TINAADER
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5 UTOFA7ATRYIRADRTRSNIIGEL. [Yes] EFIRLET,

existing settings?

Yes

]

The auto-detected device chain does not match the Programmer’s device
list. Do you want to update the Programmer’s device list, overwriting any

No

53. 47T RYIA

ZhIZ&Y  JTAG Chain E[Z SOCVHPS & 5CSMA4/5CSEBA6 M TR M FEF . SOCVHPS £ HPS 4.
5CSMAA4/5CSEBA6 [ FPGA BIAEREIENI-CEEFETNENRLTULET,

6. #OUO—RFBTFAIERIRLET .

Device {0 5CSEMA4/5CSEBA6 £ THZ')4 L. Change File %#77')y7LET , Select New Programming
File 547045 1Rv% X T, c:¥lab¥soc_lab¥cv_soc_lab¥output_files 759 XL Atlas-SoC R—F DB E X

atlas.sof % . DE10-Nano 7R—F D15 E[d DE10-Nano.sof ZEIRLET,

¥ Delete Del
X Programmer - [Chain2.cdf]* Select All Ctrl+A I
File Edit View Processing Tools Windo' @ add File..
= | % Change File
= Hardware Setup... |DE—SoC [USB-1] -
- Bl Save File
Enabl |-time ISP to allow back d
[] Enable real-time o allow backgroun e |
= File TN Change IPS File... i
et Delete IPS File
siStop | | .snone SQCVHRS | Add EKP File..
r <none> I5CSE i
§ Auto Dete Change EKP File... ]
Delete EKP File
* Delete
< Add PR Prosramming File
N Select New Programming File X
Lookin: C\lab\soc_lab\cv _soc_lab\output files ~ 0 Q 0 @ @
= My Computer ||| ] atlas.sof
211149
File name: |[|atlas.sof | | Open
Files of type: ;Programming Files (*.sof *.pof *jam *.jbc *.ekp *jic) - Cancel

5-4. sof T7AILDEIR
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____7. Program/Configure |ZFTvo% Ant=t%. [Start] REEH)yHOLTAV T4 L—avETLWVET,
BLD Progress /\—HY 100% 1275515 FPGA BIIZEMEAA—DMNESZTAENTKEELLGYFET,

3 Programmer - [Chain2.cdf]*

Eile Edit View Processing Tools Window Help Search altera.com [

& Hardware Setup... | |DE—SoC [USB-1] Mode: JTAG - Progress: :
[] 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

#hStop <none> SOCVHPS 00000000 <none>
i Auto Dete

X Delete
" Add File. .
— ™
[Change Fil b
E save File SOCVHPS SCSEMA4UZ3

||, me
|Add Devic )

Tfhup

" Dawn

3 Programmer - [Chain2.cdf]*

Eile Edit View Processing Tools Window Help Search altera.com [

& Hardware Setup... | (s LS| Mode: JTAG -

Progress: | 100% (Succe

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

T File Device Checksum  Usercode  Program/ Verify Blank- Examine Security Erase ISP
L Configure Check Bit CLAMP
#hStop <none> SOCVHPS 00000000 <none>
— | |c/lab/soc_lab/.. 5CSEMA4U23 01A7283D 01A7283D v
i Auto Dete

5-5. sof DA O—K
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5-2. Hello World > FIL-7 T )r— 3> DET

$LVT HPS ETH YT -7 ) r—a eS8 THELLD,
[FLHIZ Eclipse Z3iH EIFET,

1. SoCEDS IZ&FEMNTLVS Embedded Command Shell £&Y DS-5™ FHEEILET .
Embedded Command Shell (&, Windows® D AA—kA=a—_ Ff-[& SoCEDS DAV A—JLTAHILE—LIT
[ZHEASN TULNBFEENF A T Embedded_Command_Shell.bat %% 7 L)y L TERELET

B intel FPGA 18.1.0.625 Standard E... ~

Design Space Explorer Il (Quartus...

Device Installer (Quartus Prime 18.1)

EDA Simulation Library Compile (Q...

u n UL EVE S embedded

ModelSim - Intel FPGA Starter Editi... 774 = A =T =8
ModelSim - Intel FPGA Starter Editi... &« v « intelFPGA > 181 » embedded
Nios Il Command Shell (Quartus Pr... intelFPGA A - o
gl
N
Nios Il Documentation (Quartus Pri... 18.1
I drivers

Nios Il Software Build Tools for Ecli.. W g embedded et
Programmer (Quartus Prime 18.1) drivers ds-5_installer

: ds-5 embeddedsw

*  Programmer (Quartus Prime 18.1)
ds-5_installer examples

Quartus (Quartus Prime 18.1) embeddedsw host_tools
Signal Tap (Quartus Prime 18.1) examples ip

Embedded Command_Shell.bat

| | embedded_command_shell.sh

SoC EDS Command Shell host_tools

SoC EDS DS-5 Intel FPGA Edition ...

SoC EDS HWLIBs Arria 10 Docume...

m € 9 ©®
5-6. Embedded Command Shell MDFTEY

__ 2. Embedded Command Shell £ T eclipse &2A47L.DS-5™ FHEEILET . ZD&KSIZ Embedded Command
Shell EMSHEEITHTET, Intel® SoC FPGA Edition FIDIRBEMMHRTESNET

$ eclipse Q

armbobs

DS-5 Development Studio
$ eclipse Intel® SoC FPGA Edition

Copyright © 2010-2018, Arm Limitad or its affiliates. H I
Airigmsresarveg, e mte) arm

5-7. DS-5" MDiENEECENEE
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__ 3. Edipse YV—ILEFERT DT —VRAR—R-THIA—ZEHRELFET,

COEETIE. M3 8T 1. N—FOx7EE | OEETAHILF—IZ workspace ZERLET

LITD/IRREEELT [0K] 20)vILET (THILT—DEFELGVMESIE. BEIRIZERSNET),

C:¥lab¥soc_lab¥cv_soc_lab¥workspace

= Eclipse Launcher

Select a directory as workspace

Eclipse 77y FJ#—L uses the workspace directory to store its preferences and development artifacts.

D= AN=A W) C:¥lab¥soc_lab¥cv_soc_!ab¥workspacd ~ |I ZHE(B)...

[ |comiRET I LTERAL, SHRIOEMEETLENY)

+ Recent Workspaces

Fovel

5-8. DS-5™ MDT—HIRAR—ADIEE

___ 4. DS5™ M Welcome BIEMTRRSNET , CNIE, FF1AUS Fa—NJTILOETAHIZTTIERT H1=0HIC
FERTAHENTEET,

[FAC®] (x=—2) &0y ILES,

= workspace - C/C++ - Eclipse /29t JA—A

TP REE) Y-AES) YIPTFULIM FEY-HN) #RA) TOVIIHP) FRITR) J4YEIW) ALTH)

= | 8DS-5 I\Et'):

= arm Developer Q > A

Welcome to Arm® DS-5
- ®
—=avelonment Studio ntel

5-9. DS-5™ @) Welcome [EIM

soeqpes
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#LVT, HelloWorld > FIL-7 ) r—a %A oR—hLET .

Hello World B> )L 7)Ao —32 (& SoCEDS IZ Software Example ELTASTULVET .

5. TIpL)L] A=a— = [L2—pF E8RLET,

= workspace - C/C++ - Eclipse 729 bJ#A-1

Tr{IUF) BREE) V-AES) UIFTIUVIM FES-MN) #
FHEN) Alt+ZTH+N >
74 WEBEL()...

2 Open Projects from File System...
EL3(C) Ctrl+W
ITATEALSL Ctri+3 7k+W
&E(S) Ctrl+S
AlBRTF(A)..
FTATURE(E) Ctri+2 k45
BIERELCRELEST)
BENV)...

¥ EEEEEM).. F2

& EHF) F5
TR X FOZEED)
ENRI(P)... Ctrl+P
T AR-ADTIYEZ (W)
il

A U= H)...

ey Y Am=TU)..

5-10. T4 iR—k] A=a—

___ 6. [—# = TBFIOPIOrET—IRIN—I~] ZFIRL, [&~ (N] 2V)9ILET,

ER
T-0A 7 7t WELET AL I U -nB3R 0V 1) MR ERILET .,

Select an import wizard:

I AD

vu—ﬁ

L7 I740
&P VAT
W0 AN e Ll F) A AAS

l & BES OV MET-IANR-AN

> &
> &
> &

O &iE
C/C++
Ccvs
Ds-5
Git

@

<E3@) BT

Eaad

5-11. 7Oz DA R—k
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__ 7. P=HATT7ANDERN): 7T aVEERLET
[BF R] REV &Y, Yo TIL-TAS I EELET,
YT -TODIYME SoCEDS [TEFENTEY . TIHINTIRUT DAV R—)L-THILE—IZHYFET
C:¥intelFPGA¥18.1¥embedded¥examples¥software¥Altera-SoCFPGA-HelloWorld-Baremetal-GNU.tar.gz

(<SoC EDS A > Abk—JL =T 4L k1) —>¥examples¥software¥Altera-SoCFPGA-HelloWorld-Baremetal-GNU.tar.gz
FAR—FLTLVET),

EiRE, [T ] REUE7)9ILET,

JOtIboA -+ L_’_/L
BATE0) Edlipse 7OYIY MERRT BT LI M- EERLET, .
O k-T2 7 FY-OBRM: Z8(R)...
—7147’-774Jb0)§#R(A): C:¥intelFPGA¥18.1¥embedded¥examples¥software¥Altera-SoCFPGA-HelloWorld-Baremetal-GNU.targz =~ ~ ZB(R)...
TOI17 MP):
Altera-SoCFPGA-HelloWorld-Baremetal-GNU(Altera-S o CFPGA-HelloWorld-Baremetal-GNUY) TRTERS)
BRFTATEE(D)
EHE)
F D
FARLETOVTY FERR(H)
JOVTFMET-I AR-ALIE—(C)
L 9-22R-RICEIcEET 570V 1Y FER ()
-4 ey
(] 7-%24- gy MIFOY 1) MM FHRW)...
@ < E3(8) FAN) > BT vt

5-12. HelloWorld H>FIL-7F)r—3> MD&ER

COEEEERT HE. Edipse £EID TADIIMN ITHRTO—F—ITTADIIMIEENLRIET 7LD
RRSNFEY,
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QXUZ HelloWorld B> FIL- 7T ) r—avzas(ILLET,

8. FAYIHMIHRTO—5—-2T&YTADIIMERLNASIMLET,

9. 17OZzok) = 1FOPIORDELFR] ZFIRLFET . HLLUF, TAY YA THRTO—5—LTTEYT
OrEBIRL. BV = [ TOPTOFDELR] ZETLET,

FH(N)
= workspace - C/C++ - Eclipse 7ZYFJ4-4 AT
T7AIUF) BEE) Y-AS) YTPTRULIT FE R4V EICRELN)
O~HGl®~{~@idg-~a8~-EF~-E Shovi In

-1 Copy
Paste

& 70Y17 kT2 T0-5- 8 E
v i AIiera—SoCFPGA—HeIIoWorid—Baremetal—GNU] % HIER(D)

» & Includes BEV)...
> (8 hello.c ZEIEEE(M)...

£l Altera-50CFPGA-HelloWorld-Baremetal-De ., L2=R)...

[ Makefile Ly T9AH—MO)..

[l semihost_setup.ds J0Y1T DL IVE®)
TJO0YIIbEIY-2ITF3

= workspace - C/C++ - Eclipse 799 FIA—L

TPIVE) BEE) Y-AO) UITTFUVIM FET-MN) BBRA) TOIIIHP) E=FR) H4YEIW) ALTH)

Nyl B~AvRigr@vydv@virvyO~vQvi®dgviBin SIS AR A 0499 -798R)| B | Ew

\e7ovmst-1o270-5-= Bl T8 EFOSIY S OMake sk T 8
v [i© Altera-SoCFPGA-HelloWorld-Baremetal-GNU FRT BTV VEHYT A
> Y-
> & Includes

ltera-SoCFPGA-HelloWorld-Baremetal-Debug.launch
ello.axf.map

2 hello.axf.objdump

L& Makefile

[ semihost_setup.ds

BIEERCEPY (CRYVRIE] =Filivre teBl@E=&mEYOy -0
CDT EJL R+ 1Y-)b [Altera-SoCFPGA-HelloWorld-Baremetal-GNU]

11:16:18 **** F3J17k Altera-SoCFPGA-HelloWorld-Baremetal-GNU (Cx192#8RE Default () | **** ~
make all

arm-altera-eabi-gce -mfloat-abi=softfp -mtune=cortex-a9 -mcpu=cortex-a9 -march=armv7-a -g -00 -Werror -Wal
arm-altera-eabi-g++ -TcycloneV-dk-oc-ram-hosted.ld -mfloat-abi=softfp -mtune=cortex-a® -mcpu=cortex-a® -ma
arm-altera-eabi-objdump -d hello.axf > hello.axf.objdump

arm-altera-eabi-nm hello.axf > hello.axf.map

11:16:22 EILFOFET LELE (FREERH 3s.662ms)

| v
< > < >

5-13. HelloWorld AT H+DE LR

JozorharvngiLEn, LEREORICTRT K32, TAP I TH9RTA—5—I(Z hello.axf £LNS
DS-5™ ETOHOEITARE/ A FUHBHAINFET,

A=) R EITIE, EATRIRE A FIE AR T BBRICEITSN OV RARTENTVEY,

s —— |
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BEIZ, KIFEERLT= HelloWorld 27 )L-F7T4r—3> (hello.axf) #ETLET .

__10. T5Ef7) A=a— = T 7/ DR #ERLET,

= workspace - C/C++ - Eclipse 73ubI#A-1\

THOME) REE) Y-RS) UTFIFUYIM FEr-HN) RFA) T09T7H RER) ProEom) ALTH)
My By ryrRigraviivr@ritvdvQavi@ms Set Next Statement Ctrl+Alt+R
. = BEE& v o= @ =1TR) Ctrl+F11
B70Y1o+-1 0-7-# B% = =
:,f AT & TIY(D) F11
~ i@ Altera-SoCFPGA-HelloWorld-Baremetal-GNU L
>4 RAFU- TR 2
> @ Includes =11() 2
>[4 hello.c EITRERK(N)...
> 35 hello.axf - [arm/le] FIy T EREH) 5
> [ab hello.o - [arm/le] F 1t (G 5
2 Altera-SoCFPGA-HelloWorld-Baremetal-Debug.launch 3
Ao eri) B)...
= hello.axf.map [ E }70?%&( ) ]
TL=IR1 7 OETYEZK) Ctrl+ 7k +B

5 hello.axf.objdump
L& Makefile
[ semihost_setup.ds

T4 2 by
AU R TL—=TiRA O ER (M)
EERA Y hOYIYER (W)

w FRTOIL-TRA Y MERE YT () Ctrl+Alt+B

5-14. T/\vJ DIERRDER

11 TV RIIZHAEERD IR LS,
DS-5 F/Vwh = Altera-SoCFPGA-HelloWorld-Baremetal-Debug %:&IRLET (RRSNEELVEE(X, DS-5™
TINVHADEIZHD (+) #0)vILTIZELY),
A—yMEREIEL. 12T IV FPGA >0 —R-4—7J )L (USB-Blaster™) ZFIFAL.
Altera = Cyclone V SoC (Dual Core) = Bare Metal Debug = Debug Cortex-A9_ 0 E755ES(ZERESNTINVE
ER

12, ESEOLAaVOERIZHD (S RIUEFRTL, USB-Blaster™ EHDFEIRBEEE R RSEET,

= TNy
WO, B, BLURET ﬁ»
® EHOBOIVI¥1L—Y3Y 'Bare Metal Debug' DIEEFEHNTIAHYE A - Connection FZICTEEL A,

HEx|8® > |%ﬁﬁ(N): ‘Altera-SoCFPGA-HeHoWorld-Bammetal-Debug H
2l %8 B 774l % /0| O BEMAE|© 315 B B | TOAR- 1| ‘

C/C++ PTUT~-23Y Bty hDER A

= T3 IADTH S 3 S e

Gk PHUF-LISBTY%E ERTAET, -, JOVII091T, BEUT R VBFEERLET, REOERAE:

C/Ce+ RAME-T LTIt A- Altera / Cyclone V SoC (Dual Core) / Bare Metal Debug / Debug Cortex-A9_0

C/C++ UE-L-PTUT-V3y
% DS-57/5v7 ] |739+71- L0717

I 7 Altera-50CFPGA-HelloWorld-Baremetal-Debug I v Altera ~

" [ronPython Run » Arria 10 SoC

&’ |ronPython unittest » Arria V SoC

I Java 77 Ur-v3v v Cyclone V SoC (Dual Core)

5 Java 77 Lyt v Bare Metal Debug

& Jython run Debug Cortex-A9_1

" Jython unittest Debug Cortex-A9x2 SMP b2

[ PyDev Django I—I

23 PyDev Google App Run 5ok | MseBlaster =

& Python Run DS-5 Debugger will connect to an Altera USB-Blaster to debug a bare metal application.

& Python unittest

B YTt Java PTUS -3y BT

v 287 Bare Metal Debug | Connection

DISLAT¥3Y #E..| USB-Blaster hL—2FZOMDI -4y ATV IVEHALET , "default’ I74F
45 -—E:19/19 BB
@ T J(D) L3

5-15. T\ DIERK
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_ 13, IS0V -4 R T, BRID USB-Blaster™ (ZM5ITlE DE-SoC on localhost) Z/\A 54~ T, [ZEH]
=09 ILET

= jZmJoUY

ERJoOY
Sy EmERIRLET

DE-SoC on localhost [USB-1]

® ezl

5-16. T/\v5J -r—TJ)LDiER

14. TINVTERVAVEIDETIZHD [77V07 D] RIVED)IILES,

= TIYJHERN
BHOER. B, BLUET Eg‘-
axak>v %Ta"ﬁ(N):‘AItera—SDCFF‘GA—HelioWorid—Bareme’(al—Debug |
9 2 i - = = K] = ) k| | o i
Eltit U8 @ 7710 % 719 © 05 RAMAE o 1%  BIE| ol TORA—F| |
EC/C++ PTUT—2aY Bk DR ~ |
g .
B Gy PTETSEnnaT T BRTERET, H-F, TOITIMOIAT, BEOTIVTRIFEERLES, FEDERAS:
(1 C/C++ RAME-T A~ T/t — Altera / Cyclone V SoC (Dual Core) / Bare Metal Debug / Debug Cortex-A9 0
EC/CH+ YBT3
v % DS-5FCyH ToyRIa-L0I1 5 ‘
% Altera-SoCFPGA-HelloWorld-Baremetal-Debug v Altera ~
&' [ronPython Run > Arria 10 SoC
& |ronPython unittest > Arria V SeC
& Java 7T Ur—-3y v Cyclone V SoC (Dual Core)
El Java 7Tk v Bare Metal Debug
Ju JUnit Debug Cortex-A9_0
& Jython run Debug Cortex-A9_1
& Jython unittest Debug Cortex-A9x2 SMP v
Bl PyDev Django : .
45 PyDev Google App Run F-TybERE  |USB-Blaster |
& Python Run DS-5 Debugger will connect to an Altera USB-Blaster to debug a bare metal application.
& Python unittest
B YTt Java 7 TUT-3Y e ! :
e BTN Bare Metal Debug | Connection | DE-SoC on localhost [USB-1]:DE-SoC USB-1 H%EE
DISL#AT23> #@%..| USB-Blaster FL—AXERZQMOI-T Yt AT/IVEBRLET, "default” 7. ¥

J4NAF-—EB: 19/ 191ER BIEEELRECET (V) BEAY)

@ 70 mL3

5-17. TI\vHT DEFT

s —— |
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(FAN TSN,

[EZLHTD €£2TIL®SoC FPGA EE =217/l (Atlas-SoC/DE10-Nano R—KFhkR)
15. Edlipse |&. T/3\0T IN—ARGTATITYYBEZ ZMESNEFSNRET ., [/ (V)] 20UV ILTENER

= [{-ARITA I A yF OFESE

2]

20 #EE (4 DS-5 TN K-ARG T4 T CEE BN TVNET,
ZOI-ANI T4 ESTCRSTIN?

LlglcoREsERTI5R)

[ aw ]| wwam

518. IN—RRHITF AT R YF DR

Windows Defender 774704 —ILDEEMNHIIGEIE. [FPOEXZHATTSE (A)] 0V9ILFET,
& Windows E¥1U71DESR

X

COPTYDEERED LV DA Windows Defender 771 PUA-JL C70v 780

FRTOITY9T 2y +T-7ET54 K= Ry RI-F T, Windows Defender 774 724 JLIckY

ows
DEEOVWOMTOVIESNTIES.
EEN:

EILE
ICAHY:

ZUJ{T’?”JIL AUF-2y P EEERERELEIELTNET. IP1FoA-ME A ALESEL TR &
Eh'BYEe.

[ZZhenFyh7-7 LTOBEESFATS
T4 R=h FyhT=7 (b Fyb0-7 BiEARybI-T5E)(R)
Uy #ub0-0 (B2, @EERY) FHES)W

(ZD&IaF9bI-TRSLDEE. EFUTHEM R UTHBEESNTUEEA)
ViTp{ 72— L DESEHEIToI FDEBEDEY

l QrrvaEHT 3 I%vytzu.

5-19. X1 T1DEL

[[] Note:

Ao O—RFEICIS—NRELI-IGEE. UTOHEREIToTIESUY,
(1)

DS-5™ DITAEVANBIFoNTWNBRYET—9-A28—TxA4 R (HIZAIE USB-Ethernet
Interface 73 73—) NEZNZHE->TLSHREEL TESLY,
(2) ~

FHBEAR—FOERALVIS LU PC OFEENTEIBLALOVHERR

LTS, FHBAR—F D ERE Y]
STIHABIE BE FPGA DT —2&F I O—RFY HIEETNENTZEL,

TINVHITFEER D) T DIERIZHENEIRRA T4 T #EEE AR L= JTAG ZRRALTF7 Iy —i3

VER—RIZE D O—RLET, TATSL-AIUE HY main BRICERET HETL—0ENT /v H Bl
HEHIRREELYET . COERPETIL. DS5™ DI RNTDT /YT HEEEFERT HIENTEET (LIRS
ERORRERE. B7 €T -2—FDOSR. L),

N ]
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[EZLHTD €£2TIL®SoC FPGA EE =217/l (Atlas-SoC/DE10-Nano R—KFhkR)

____16. ##BOD Continue K3 | = EHV)vY (Ff=ld BB F—ZHLT) 7IIVr—2a xETLET . Ik

Y. Z7F)r—3232Y—)L |12 HelloTim Ayt—C%2RRLET

= workspace - DS-5 7/{9% - Altera-SoCFPGA-HelloWorld-Baremetal-GNU/hello.c - Eclipse 72y k74—A

TFAIUF) BEE) Y-AGS) YIPFFUZITM FES-MN) BERA) TOIIIHP) ZITR) T1VEIW) AILTH)

R e P TR AT 1= TP TE P 91977907 =@
# PRI B BFOYb. Auzly. T 0 |EavyR e |EEE sagudr B aEB S8 Y &S0 e s wJL-gf. mLYRY ¥ vy T 0
B % B U w w2 n 02 2.0 | BUYTEN- Atera-SaCFPGA-HalloWarld-Rarsmeatal-Nehiin ° 3 A
i continue A S UE R Altara-SnCERGA-HallnWnrld-Raramatal-Niahi
~ & Altera-SoCFPGA-HelloWorld-Baremetal-Debug app NORMAL_TERMINATION &l | & |z [ Hovk |z

4 Cortex-A9_0 #1 77U~ Y3V T (SVO) SVC - I Vs EATHHE T LI S1exFFFF3 e O-7lk =230
_exit [ (F e MEREHIEER) F& JPANAITAVIES EE# 0/0
S:exFFFF3434  SVC #0x123456 L e g0 25 0/1
< > < >
A7~ 2: application exit: cade 0 ]| 3vr] |26 [mmoem et
& hello.c TB O mgTE. % BEXTY Sy BAAL EFg. O
2# * Copyright Altera 2013,2014[] £ v
7 B ER Altara-SACEPGA Halln\Warld-Baramatal-Nahi
8 #include <stdio.h> B I v | <ROEHS> ‘100 ‘?
g . o o o FELZ [ AR3-F | #Fe Y
1e ,:’* enable gg{&u{}gst},r}g with gec by defining an __auto_semihosting symbol */ S:0xFFFF3430 LDR ri,[pc, A
11 int __auto_semihosting; © S:@xFFFF3434 svVC #0x123¢
12 L # S:0xFFFF3438 B _exit+]
13-int main(int argc, char** argv) { $:1@XFFFF343C DCD @x0002¢
14 printf("Hello Tim\n"); ¥
15 return @; < >
16 = =
s b W App Console 2 MA—yrIy. @15--04 ~ B
5, B BB E
P ER Altara-SACFPGA-Halln\Warld-Baramatal-Nahi
Hello Tim
e
| | |

5-20. Hello Tim DI~

_17. EHROUMTREY B &)oL CPU LDEREYIMILET,

18 EEALOS—RAOFIRsy EHE) 5 #ruvoUREEEICRYES.
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5-3. LED Blink > F)L- 7T )r—2a> DET

Hello World 4> FIL-7 ) 5r— a0 ERIBRICERIIZEEZESNT- LED Blink Y2 IL- 7T )r—ia %
DS-5™ [T/ R—hLET,

1. TIPLI] A=a— = TR —k] EBIRLET,

= workspace - C/C++ - Eclipse 7294 -A

TP IUE) FREE) V-AES) UIFFIUVIM FES-MN) #
FHAR(N) Alt+3/JH+N >
74 EBEL()...

L4 Open Projects from File System...
HL3(0) Crl+W
FTATRALSL Ctri+37k+W
£5(S) Ctrl+S
Al B FEE(A)...
TARTRE(E) Ctri+3/ k4S8
BIERELCRELES()
BENV)...

M ZREEEM).. F2

O EFF) F5
TRIYXFOEE(D) >
ENRI(P)... Ctrl+P
T AR=-AMEIVEZ (W) >
B

b A UHR-MD)..

LY A=),

521. T4 iR—bk] A=a—

_ 2. T—#8 = TBEFIOZPTOrET—IRIN—I~] ZFRL, [&~ (N)] Z2VU9ILFET,

= {Uk-t

=R E\A 9

T=1AT - IPANETETALI - B3RSO MEERILET,

Select an import wizard:

[ZvsAD

v = —i% A
E7-h1T 740

LI YAT A

B ik

@ N R 31 | Fve

5-22. 7O oA FR—k
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_ 3. P=HATTPAILDER (A) T3 EERLET,
[ R)] REV &Y UTFOHUTIL-TOSHrEEELET .

C:¥lab¥soc_lab¥cv_soc_lab¥software_example¥Atlas-Blinking-LED-Baremetal-GNU.tar.gz

[i] Note:
NIEY—=ILDAVR—=)L-TALHYMN)—TIEHL BET—EDTALIMN)—LITFTHD —EITFEL
TLEEY,

EiR%. (BT ] REVEHRLET,

TOS T4 Vilk—h =%
BEZED Eclipse FOVITMEBRRT ST/LI M -EERLET, -
O W~k T4LI FY-OFR(T): LEE(R)...
@?—ﬁfj'j?‘ﬂbﬂ)ﬁﬁ(}\): |C:¥iab¥socilab¥cvisoc7!ab¥sof'tware7example¥Atlas—Biinking—LED—Bareme’taJ—GNU.tar.gZ v ZHE(R)... |
JOYIIHP):
Atlas-Blinking-LED-Baremetal-GNU(Atlas-Blinking-LED-Baremetal-GNU/) IATER(S)
EREIXTEROD)
EH(E)
ATY3v

FARLETOV LI FEEERH)
JOY10FEI-IAR-AICIE-(Q)
[ 7-92R- A BEICHEET 3 /0TI ) e T ()

e SU7ER ol

() 9-#v7-2yHcFOI1 MR FHRW)...
Ty HO): ERE).
@ | <Ea® | &kaN)> wre | Feen

5-23. LEDBlink H>FIL- 7T r— 3> MDER

COEEEERT HE. Edipse ZEID TADIIMN IHVRTO—F—ITTADIIMIEFNLERIET 7ML
ARTENET,

s —— |
Ver.18.1/Rev.2 2020 % 6 B 71/106 ALTIMA Company, MACNICA, Inc.



https://www.macnica.co.jp/business/semiconductor/support/contact/?product=Intel%20Programmable%20Solutions%20Group

ALTIMA [EZLHTD €£2TIL®SoC FPGA EE =217/l (Atlas-SoC/DE10-Nano R—KFhkR)
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RIZ, LEDBlink H>F)L-FT)r—32%Fa M IWLET,
4 FOPror-ToRTO—5— AT KLY Atlas-Blinking-LED-Baremetal-GNU OV T HREERLNASAMLET

5. 7Oz or) A=a— = 17Oz OrDELR] #EIRLET . HLLIE. O zH-THRTO—5—LT
TOCIHNEEIRL. BYVUYvY = 170z IrDELR) ZETLET,

= —— )
= workspace - C/C++ - Eclipse 72y KATHI)
TrIWE) BEE) Y-RES) YTPIFYY T
(N> G >R >Rig-8~ Shaw I
RFOY1Ih-IIRF0-5- & B B copy
> (5 Altera-SoCFPGA-H - T Paste
v i Atlas—BIinking—LED—Baremetal—GNUl % HIERD)
SR BENV)..
» @l Includes HEEEE (M)...

> [g atlas_main.c

2 AVR=k()...
» %% u-boot-splaxf - [arm/le]

it IT9AR-HO)...

5 altera-socfpga-hosted.ld = m—

= Atlas-Blinking-LED-Baremetal- JOJIIOLILE®)

B debug-hosted.ds TJOY17%#7Y-2IC8 %
Lo Makefile B3R

= workspace - C/C++ - Edlipse 739 J4—4A

74 |EE Y-A©S) VIrFEUIIM FTETS-HN) #BFEA) JOVIINP) ZETR) D2FIW) AILTH)

vl By YR ETE YT @ iR TOT RIS vIDIN SR AR AR R 1977763 & | @
BFO0JIIR-10A70-5- & B =20 S8 BEPYNS(YE @Maked. O
> [# Altera-SoCFPGA-HelloWorld-Baremetal-GNU
v 5 Atlas-Blinking-LED-Baremetal-GNU FTIBTINI VBB A,

> K-
> @ Includes
>[4 atlas_main.c
3 atlas_main.axf - [arm/le]

> [t atlas_main.o - [arm/le]

> %5 u-boot-spl.axf - [arm/le]
ltera-socfpga-hosted.ld
2 atlas_main.axf.map

= atlas_main.axf.objdump
[ Atlas-Blinking-LED-Baremetal-Debug.launch
debug-hosted.ds

[& Makefile

527 B3vy-J % OF0/TT4- ¢eBlEE-&I#Bry oD
DT E __|‘ 3=l [Atlas-Blinking-LED-Baremetal-GNU]
arm-altera-eabi-gcc -g -0@ -mfloat-abi=soft -march=armv7-a -mtune=cortex-a9 -mcpu=corte »
arm-altera-eabi-g++ -Taltera-socfpga-hosted.ld atlas_main.o -o atlas_main.axf
arm-altera-eabi-objdump -d atlas_main.axf > atlas_main.axf.objdump
arm-altera-eabi-nm atlas_main.axf > atlas_main.axf.map
14:00:24 PILFHFET LALE (FIZERE 1s.62ms)

v
< > < >

5-24. LEDBlink > FIL-F T )r— 3o DE LR
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A\ ALTIM [EZLHTD €£2TIL®SoC FPGA EE =217/l (Atlas-SoC/DE10-Nano R—KFhkR)

A Macnica Division Company

RE&IZ.LEDBlink Yo FIL- 7T )r—a EETLET,

6. 5771 2=a— = [F/ Wi DR #FEIRLET ., Yo TIL-TOPIMIE, Atlas-SoC R—K ETEST
THODEFIREF TBLTLVET,

7. TINVTRBRE 4R IZHLERID AR LG,
DS-5 7/\wh = Atlas-Blinking-LED-Baremetal-Debug %##iRLFET (RRSNAZVGEIL, DS-5™ T/3vH
DIEIZHD (+) ZD)vILTIEELY),

A—7 gL, USB-Blaster™ ZFIAL .
Altera = Cyclone V SoC (Dual Core) = Bare Metal Debug = Debug Cortex-A9_0 &5 K3 IZBEIZERESNT

L\ij—o

= 7NV TR
RROMFR, S, BLUEFT ﬁx
AR IO - %ﬁﬁ(N):‘Atlas-Blinking—LED—Baremetal—Debug |
5 b, N = = i o = = =
LA A | e B 77| % 7U0| ® OS RS v 312 BERE & TIAR-F |
EIC/C++ FTUT—33aY Bty DR R
C/CH+ ??'J’I—“JH)’:W)?’?‘JT ERAYBRET, F-F, TOI1TbOIAT, BLOTRYTRIFERRLEYT, REQERAR:
EC/Cr+ WAME-T LTy H- Altera / Cyclone V SoC (Dual Core) / Bare Metal Debug / Debug Cortex-A9_0
Ui L7 -3y I
T3k IA-b0TAIE
#: Altera-SoCFPGA-HelloWorld-Baremetal-Debug v Altera ~
I % Atlas-Blinking-LED-Baremetal-Debug I > Arria 10 SoC
@ lronPython Run Arria V SoC
&’ lronPython unittest v Cyclone V SoC (Dual Core)
o Java 7 SUr-v3ay ~ Bgre Metal Debug

Debug Cortex-A9.0

Debug Cortex-A9_1

il Java FTLwb
Ju JUnit

&" Jython run Debug Cortex-A9x2 SMP v
&' Jython unittest )

€ PyDev Django B4y I USB-Blaster v I

43 PyDev Google App Run DS-5 Debugger will connect to an Altera USB-Blaster to debug a bare metal application.

& Python Run

& Python unittest it

B YTt Java 7Y -3 Bare Metal Debug | Connection | DE-SoC on localhost [USB-1]:DE-SoC USB-1 Z8 .
& BEHI-T

DTSLAT3Y #RE.. USB-Blaster hL—AFXL@AZOMOI-T Y A T/IVEHRLET, "default’ IVT1¥1L ¥

< >
24 5-—2:20 /20 BR

@ [ 7o || Az

HEEELERECETV) ER)

5-25. LEDBlink > FIL-FF)5r—a3> DT\ Rk

8. LITOWHEZRRYTITyIANHIEEE, [[A] ZBIRLTIZEL,

FAMUERI7AIA R ODYELE

774 )b '/Atlas-Blinking-LED-Baremetal-GNU/Atlas-Blinking -LED-Baremetal-Debug.launch’ (35
HIUERTYT, ESAHARELCLETH?

I | [FLAY) |I WA (N)

5-26. ARV T 7T
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A B e [EZLHTD €£2TIL®SoC FPGA EE =217/l (Atlas-SoC/DE10-Nano R—KFhkR)

A Macnica Division Company

9. EEtILavDEMAIZHDL B RI EHTL, USB-Blaster™ HERIZEIRLET

10. IS -4 RH T, BRID USB-Blaster™ (ZMITIE DE-SoC on localhost) Z/\1S5A4 kLT,
ZER] =0')vILET,

= i J7IY

ERIo0Y
S-Sy MERERRLET

DE-SoC on localhost [USB-1] |

®  Feve

5-27. T/\YT r—TJ)LDER

1. TINYTERVAVEIDETIZHS [T7V07 D] RIVED)IILES,

= 7NV TR
RN, BT, BEUERT ﬁx
et e - %ﬁﬁ(N):‘Atlas-Blinking—LED—Baremetal—Debug |
Bl 1) o g s 774 0|3+ 710971] 6 O ERABEE oo 312 T8 BRI e TO A1
EIC/C++ FTUT—33aY Bty DR i
E C/C++ FTUT=23avnO759F EATIEE T, R-F, 70V b7, BLUTIvIBERERLET, BEOERAE:
B C/Cr+ RAME-T LT/ A Altera / Cyclone V SoC (Dual Core) / Bare Metal Debug / Debug Cortex-A9 0
EIC/C++ YE-F-FTUT-23Y i
v % DS-5FICyH T IA-LOT1IE
% Altera-SoCFPGA-HelloWorld-Baremetal-Debug v Altera ~
% Atlas-Blinking-LED-Baremetal-Debug > Arria 10 SoC
@ IronPython Run > Arria V SoC
&’ lronPython unittest v Cyclone V SoC (Dual Core)
o Java FSUT—3Y v Bare Metal Debug
il Java FTLwb Debug Cortex-A9_0
Ju JUnit Debug Cortex-A9_1
&" Jython run Debug Cortex-A9x2 SMP v
&’ Jython unittest o
B PyDev Django F-7yHER  USB-Blaster v
43 PyDev Google App Run DS-5 Debugger will connect to an Altera USB-Blaster to debug a bare metal application.
& Python Run
& Python unittest =
B YTt Java 7Y -3 Bare Metal Debug | Connection | DE-SoC on localhost [USB-1]:DE-SoC USB-1 Z8 .
& BEHI-T >
DTSLAT3> #R&.. USB-Blaster FL-AZEEZOMOY -y A FYaVEBRLET, "default’ I¥I¥aL ¥

< >
24 5-—2:20 /20 BR

@ | A

AERELERECETV) EF(Y)

1]

5-28. LEDBlink YT IL- 7TV r—Sa DT\
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[[] Note:

12.

Edlipse (. T/\0J IN—ARGTATITHWYEZENEIDEZRFET ., [/l (V] £0)vILTENEZIT
ANTLEZSLY,

= -ANTTAIA YT ORER

[EZLHTD €£2TIL®SoC FPGA EE =217/l (Atlas-SoC/DE10-Nano R—KFhkR)

,.@ I £28 4 DS-5 TR K-ARD T4 T ICERM TN TLWET,

COI-ANITATESTCREETA?

[(J#IZ0BRTEEFERTAR)

Caow ] waw

5-29. IN—ARITAITRAYFDHER

& Windows 11T EEL

&

FRTD/ TV FyT-FE T34 R—b F9h)-J T, Windows Defender T4 Pt JLIZEY

DREOVOMTOISWTVET.
EE(N):

Windows Defender 7747 0A—ILDEENHI-IGEIX. [FOEXEHATTS A] #0)9ILFET,

x
ZOTTUOREBEDL D Windows Defender J74 P4 -l TIOv2EN
hET

T
KAH):

ZOFTUR. AY5-Ry M ERERERELLILLTVET. 74 7oA L& /(ALESELTLSTE
N BUET.
[EZhenFyhI-7 LTDEEESFATS:
O 7548 F9b0-7 (fi-bh Fub-79ERRsNI-V5ER)

BT Fyb0-0 (22, @EERE GREZW
(C0EIaF9I-IREDES. RUTH BN R YT EEINTOEEA)

TIUTF A Toa- LB EEHTIT 30 DRt 0E

[ S rotaEEETA ] Feotl

5-30. ¥ a)T1DEE

(2)

Ao O—RFBICIS—NRELI-IGEE. UTOHEREITo TS,
(1)
Interface 7&T3—) BERNZALE-TLNSHHE

FHEIAR—FDERANE LY PC OBEFTEIBLEVLNFERL T2, FHEiR—F D ERZY
SIBEIE BE FPGA DT —2%H 00— 5 EETNIENTZEN,

=3

DS5™ DTA VAR IITOENTNERYET—D A3 —TxA4 R (HIZIL USB-Ethernet

éll!.\l/f(fféll \ o

N ]
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[ZLHTD AT IL®SoC FPGA EEZ=217JL (Atlas-SoC/DE10-Nano R—KER)

13. TL—ORA b EERELE T,

atlas_main.c @ 22 TRICTL—IRAUMNERELET  THRRTROERDAR—REZTIVI)wITHE
TERERIRETY

= workspace - DS-5 7/{¥¥ - Atlas-Blinking-LED-Baremetal-GNU/atlas_main.c - Eclipse 75 FJa—4

J7AIUF) BREE) Y-A[) UIPZHUZIT FES-RN) 8FA) JOVITHP) EFER) FVEOW) ALSH)
Haid |@iavRQv@sv B @l vivecaroy
#TRIOY. 8 BIOYIIh. EUE-b-v. T2 EIYUEE BEE § BRESS %~ 0 wzmn w7 L
BER w2k IvlivIvipn2ed B 1127755 J3e Atlas-Rlinking =) F-Rarematal-Nakie ” I
- SVC =R DR R 2 TCE(TIFIL: S1UX8200023¢ B 1173 Atlac-Rlinkina- EN-Raramatal-Nahin ™
s e & 7 <Rlinkinal EN-Rarematal,Deba
% Altera-SoCFPGA-HelloWorld-Baremetal-Debug Y1l ¢. 5. 07008234 £ 14,0 { HE | B |2 | HIvt ‘H]‘ BE ;i
~ & Atlas-Blinking-LED-Baremetal-Debug ##5 BT R —ahe ks 2 Fe.. EH3 &
# Cortex-A9. 0 #1 JL—IHA Y NEEL (SVO) break -p "C:/lab/soc_lab/cv_soc_lab/worksp & 33599604 int 32 S:0x021
5:8x82000260 ('l —Hfi( Utk 3 # % BxFFFFFFFF  char* 1 32 SOx02
Jrlb atlas_main.c 1722 o 8 int 32 S0x021 ,
v
% 5 < >
257 = IRVRAVT VYT YR MRS B, Cul+ 22 #1765 | [ExoEm 2B,
@ atlas_main.c & = DT st LY Say BAXL EFgk. T H
2¢| * Copyright Altera 2e13[] A R
7 G 1173 Atlac-Blinking | ED-Raremetal-Nehua ™
8 #include <stdio.h> BO v <ROHS> ||100 |
9 #include “"socal.h" T FELR ART-F | #7007 | )
1e . i main S
11 #define LED_BASE_ADDR (@xFF210040) o |S: 9x02000234 PUSH {ri1,Lr
12 e S:6x02000238 ADD rii,sp,
13-int main(int argc, char** argv) 5:0x0200023C SUB sp,sp,#
*14 . 5:0xe2000240 STR re,[ri1
15 int 1i; |S:0x02000244 STR ri,[rilwv
16 < >
17 printf("Hello from Atlas. \n"); —
18 B App Console @S-FyrI1Y.. % @I15--07 =
19 while(1) B & EE&E
29 { . . X B 1134138 4 Atlac-Blinkina-l EN-Raramatal-Nohiig ™
for(i=0; i < 16; i++){ Debug server started successfully A
( °22 alt_write_word(LED_BASE_ADDR,i);
printf("LED [%x] \n",1); v v
< >
| EHIRYER AN-HEA |2:1

5-31. TL—IRAVFDERE
14. #%BD Continue 32 | = Z9VvHLT(FlE B F—%HBLTO)7IVr—a x5 E2TLET, Tl
&Y. 7T r— 3232 —)L |2 Hello from Atlas. A*vt— MAFREFESNET,

15. £5 2 [\, FBD Continue RE> | = ZE0)vHLT (Ff=lF 8 F—%HLT) 7IVH5r—a %FETL

=9, hizkY., PTUr—320-32Y—)L |2 LED [0] Avt—2 AFRFREN., Atlas-SoC R—K ED1—
H— LED ( LED[3:0] ) DETRENEILT HEEHEELET,

16. &5(2 | = FHITEIC LED DIREENEILT BT EEFEEL TSN,

17. EHEOYMREY | (B &9yl CPU EDIEHEYIILET,

LLET ®E 3 FETTY, BEIKTL

RDR—ULRITH T aVEBEBNHYFET . KA H DAL, SHLHEML THTIZELY,

s —— |
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ie\ ALTIMA [EZLHTD €£2TIL®SoC FPGA EE =217/l (Atlas-SoC/DE10-Nano R—KFhkR)

5-4. JEE 2 TYERKLT= Preloader [Z&A#EE (AT aviEE)

JBE 3 TlE. B> THEFEIN TL V= Preloader Z{EALT HPS Z#IHEA{ELTLVELT =,

CCTIE, TEE 2:
BLET

Y IbDx7EE (1) Preloader MARL] TYERLT= Preloader 12T HPS M #NHA{LEE

1. JEE 2 T Preloader A A—UDMERSN TS EEHERLET,

Preloader [&. C:¥lab¥soc_lab¥cv_soc_lab¥software¥spl_bsp¥uboot-socfpga¥spl T4L2kJ—®DTFIZ. “u-boot-spl”
ELSE TSN TLSIET T, COT7AILDERSN TSI EEREEL TSN,

HLAERSNTUVEVMER(E, BE EE 2 ZEREL TS,

PEcl -, HE &R @
e v ¥lab¥soc_lab¥cv soc lab¥software¥spl_bsp¥uboot-socfpga¥splisl (SIS0 P
lab il EHI EFHE EEE H4R

SR arch 2020/01/16 18:00 Tr4I FANS-

col o o board 2020/01/16 18:01 2740 FAIS -

.gsys_edit common 2020/01/16 18:01 74 TR -

db drivers 2020/01/16 18:02 274 T -

hps_isw_handof lib 2020/01/16 18:02 274 FA S -

inesarctital db o sl 2020/01/16 18:00 74 FAlE-
i [] .depend 2020/01/16 18:00 DEPEND 271 i 0 KB
S—— [ .gitignore 2018/09/14 00:22 GITIGNORE 77... 1KB

output_files =
P [] Makefile 2018/09/14 00:22 271 6 KB
t =
socsysiem [ u-bootst 2020/01/16 18:02 LST 274 0 KB
software [] u-boot-spl 2020/01/16 18:02 274l 574 KB
spl_bsp || u-boot-splbin 2020/01/16 18:02 BIN J74 )l 36 KB
generated ﬂ u-boot-spllds 2020/01/16 18:02 LDS 771 1 KB
uboot-socfp G u-boot-spl.map 2020/01/16 18:02 MAP J71 Il 90 KB
5-32. u-boot-spl F77A JLDHER
[i] Note:

Z_THESALT= "u-boot-spl” F7AJLIL. Arm® Executable and Linkable Format (ELF) 774 JLT9,

DS-5™ DFMIULR V) TMITHEA L SN, 1—H—- 7T r—La ) ETRICETEINTOET,
FHHIE. TSoC (FLHTHAR -DS5 [CKBRTARIL-TTVr—2a0-T\0T | O THRBAL-R—F
~ADRIEHE] &ZSRAZELN,

BE: SoC [ILOTHAR -DS5 [ZKBRTFT AR -FI)r—ar T3y

s —— |
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[ZLHTD 42T IL®SoCFPGA EEF V=217 JL (Atlas-SoC/ DE10-Nano R—KkR)

2. ;EE 3 TEALT= “u-bootsplaxf” TFAILE)R—LLET,

C:¥lab¥soc_lab¥cv_soc_lab¥workspace¥Atlas-Blinking-LED-Baremetal-GNU [Z “u-boot-spl.ax?” 774 ILMHYE
DT, ZDIT7AIL%E.”_u-boot-splaxf’ FIZYR—LLET,

3. &Y 2 THERILT= “u-bootspl” ZaE—LET,

C:¥lab¥soc_lab¥cv_soc_lab¥software¥spl_bsp¥uboot-socfpga¥spl T4L IR )—MD FIZ&H B, "u-boot-spl” T7A
JL% . C:¥lab¥soc_lab¥cv_soc_lab¥workspace¥Atlas-Blinking-LED-Baremetal-GNU F4LZk)—IZaE—LZET,

4, aE—L7= “u-boot-spl” 774 L% “u-bootsplaxf” ELNDIBHEIIZ)R—LLET,

CCETOEET, T/\YIBEIZEHRT S Preloader AEFINELT =,
ERZ, BET AN FERLTLEET,

5. LEDBlink > FIL- 7T )r—La 2 BEETLET,

73 R=TM “ 6. [ET) A=a— = FTNAYTO#ER ZFRLFET YT IL-TOPHMIIE,
Atlas-SoC R—F ETETTE-ODEREEELATBLTLET ” MHEFTLTZELY,

[i] Note:

JEE 2 THERLTz Preloader [FEIRRTAUTHBENBEMEL>TLNSD T, IO T /W EITHE
BipY . pss™ @ 7IT)5—ar-a)—)L (App Console) ™4 KrI[Z Preloader MAS MRRSN
BIENFERTESBILT TY,

U-Boot SPL 2013.01.01 (Jan 16 2020 - 17:59:35)
BOARD : Altera SOCFPGA Cyclone V Board
CLOCK: EOSC1 clock 25000 KHz

CLOCK: EOSC2 clock 25000 KHz

CLOCK: F2S_SDR_REF clock © KHz

CLOCK: F2S_PER_REF clock © KHz

CLOCK: MPU clock 925 MHz

CLOCK: DDR clock 400 MHz

CLOCK: UART clock 100000 KHz

CLOCK: MMC clock 50000 KHz

CLOCK: QSPI clock 3613 KHz

RESET: COLD

SDRAM: Initializing MMR registers

SDRAM: Calibrating PHY

SEQ.C: Preparing to start memory calibration
SEQ.C: CALIBRATION PASSED

SDRAM: 1024 MiB

e ———
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[EZLHTD €£2TIL®SoC FPGA EE =217/l (Atlas-SoC/DE10-Nano R—KFhkR)
(D ALTIMA

55. VAT L AYE—D7L)UZEBTRLADERR (T3 EE)

JEE 3 O LED Blink Y2 FIL-7F)r—30TlE, Y—RXIA—F LT LED PI0 DT7RLRZFEREIEELTL
ELT1-=,
g atlas_main.c ¥

28 * Copyright Altera 2013[]

include <stdio.h>
include "socal.h"

+H 3

=

B w M= W 00~

#define LED_BASE_ADDR (OxFF210040)

nt main(int argc, char** argv)

- §
{

int 1i;

5-33. SETHTRLRIEEAE

ZZTlE. SoCEDS MDY AT Li~AYF—T7A))LERKIATUER (sopc-create-header-files) Z{ERAL T AT L~
ANYE—T7 A IVEERUERLTHELLD,

1. Embedded Command Shell HFEEIL TLVELMEEIFFEEILET,

2. C:Ylab¥soc_lab¥cv soc_lab [ZFEILET,

$ cd "C:¥lab¥soc_lab¥cv_soc_lab"

W /cygdrive/c/lab/soc_lab/cv_soc_lab

5-34. T4LON)—DFEE)

s —— |
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[EZLHTD €£2TIL®SoC FPGA EE =217/l (Atlas-SoC/DE10-Nano R—KFhkR)
(D ALTIMA

3. Embedded Command Shell £ T, S RATLAYE—D7A/I)LERKATUR (sopc-create-header-files) ZEfTLE
ERR

$ sopc-create-header-files soc_system.sopcinfo

[ | /cygdrive/c/lab/soc_lab/cv_soc lab

)_arm_a3_1.h" for module “hps

ab

5-35. VAT L AYE—T7AJLERIATURDET

5 DDIF7AIHERSNI=CEERERLET

soc_system.h . Platform Designer DT R THDIAI—(ZxT HED 12— IVIEHREEE=
hps_0.h © HPS METV)YY (H2F LWH2F) [CEHSNTUWSEDS 12— ILIEHREES

hps_0_bridges.h : HPS MET)w (F2H, H2F, LWH2F) [THERSN TS EDS 1—ILIEREES
hps_0_arm_a9_0.h: hps_0_arm_a9 0 FITDED 1—ILIEREER. &)y DA T7yrEfmEhTinNg
hps_0_arm_a9_1.h: hps_0_arm_a9_1 [MITDED1—/VIEREER, £y DA 7yt AMEnTINVS

ZZTIX. hps_ 0 arm_a9 0.h ZERALZET,
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[ZLHTD 12T IL®SoC FPGA JEE V=27l (Atlas-SoC/DE10-Nano R—KER)

_ 4 VARTLAYE—T7A)L%F LEDBlink YT I TT)r—ia - TR HMIaE—LET,

J74I)L%: hps_0_arm_a9 0.h
aE—JT: C:¥lab¥soc_lab¥cv_soc_lab

aE—%: C:¥lab¥soc_lab¥cv_soc_lab¥workspace¥Atlas-Blinking-LED-Baremetal-GNU
5. LEDBlink 4> F )L 7T )r—3>MD)—Aa—K atlas_main.c #EELET,
EEBC [EEFAAAREICLETH 2] EWSRYTTYTIRRTEINDIGEIE T/£L) Z#IRLET,

Eesus YR

#include "hps @ arm a9 0.h"

<ZER]> #define LED_BASE_ADDR (OxFF210040)

<ZHE1%> #define LED BASE_ADDR LED PIO BASE

LTORTIE., EEELAOTUNESIZLIRIT LED BASE_ADDR ECibZIAVRFT O THYET,
SZEZFTIZ, "hps_0_arm_a9 0.h” DZUBEFMELERLET,

[ *atlas_main.c ¥ ll *atlas_mainc 8 hps_0_arm_a9_0.h &
2¢ * Copyright Altera 2013[] 725 /%
7 73 * Macros for device 'led_pio®, class 'altera_avalon_pio'
8 #include <stdio.h> 74 * The macros are prefixed with 'LED_PIO_".

9 #include "socal.h" 75 * The prefix is the slave descriptor.

76 %[

77 #define LED_PIO_COMPONENT_TYPE altera_avalon_pio
78 #define LED_PIO_COMPONENT_NAME led_pio

#define LED BASE_ADDR LED_PIO BASE B 79 #define exff210040
80 #define LED_PIO_SPAN 32

15-int main(int argc, char** argv) 81 #define LED_PIO_END ©xff21eesf
16 { 82 #define LED_PIO_BIT_CLEARING_EDGE_REGISTER @
17 int i; 83 #define LED_PIO_BIT_MODIFYING_OUTPUT_REGISTER 1
18 84 #define LED_PIO_CAPTURE @
19 printf("Hello from Atlas. \n"); 85 #define LED_PIO_DATA_WIDTH 8
20 86 #define LED_PIO_DO_TEST_BENCH_WIRING @
21 while(1) 87 #define LED_PIO_DRIVEN_SIM_VALUE @
22 { 88 #define LED_PIO_EDGE_TYPE NONE
23 for(i=0; i < 16; i++){ 32 #define LED_PIO_FREQ 50000000
24 alt_write_word(LED_BASE_ADDR,i); 90 #define LED_PIO_HAS_IN 1
25 printf("LED [%x] \n",i); 91 #define LED_PIO_HAS_OUT 1
26 } 92 #define LED_PIO_HAS_TRI @
27 } 93 #define LED_PIO_IRQ_TYPE NONE
28 94 #define LED_PIO_RESET_VALUE @
29 return 9; 95

5-36. Y—AOA—RFDLERERE AT L AYE—D74 )LD LA ERT

6. ZHELT: atlas_main.c ZE—JLT. LEDBlink YT IL-TTUr—a %FEILRLET,

7. EJLF.LEDBlink YT IL-7T)r—3 % FTL . JBE 3 LRBEOBERELSZEEERLET,

LET EE 3 (FFPav) BFETTY,

s —— |
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[ZLHTD AT IL®SoCFPGA EE V=17l (Atlas-SoC/ DE10-Nano 7R—Fh)
() ALTIMA

6. JBEE 4: Linux 7FVr—a E@E (FFLaviEs)

ZOEEFTIX DS-5™ EMD Linux DT TVr—a>DUOEDELTHEINTLYS Hello World #3417,
TI\NWILET,

[i] Note:

COET T, BHAEELHELT S SoC FPGA Seminar in a Box] #CFIFADHEH (T, RIESh TS
microSD A—RZ#FEALET,

Z microSD A—RIZ(E Linux 0S ZHEENT =D TH AU NRA-TLNVET,

SoC FPGA Seminarina Box LISV CCDEBEEITINAEEFRIEL. LLTD [6-1. microSD h—FD#Efw] B
FIBZkY. ZBH T microSD A—REZTRHELESLY,

6-1. microSD H—F D %(g

SoC FPGA Seminar in a Box [ZEIEESHLTLND microSD A—RZFERATAES(E. SO avFeldL TR
D T62. Linux EENIEOT A [THEA TSN, THET microSD h—FEEZATBETLUTOFIE
TIToTLEELY,

1. FEEDHADSERTIZR—KETD SD A—K-AA—ST7AILESHO—RLET,
Ao O0—RLEI7MIVIEIEED TAHIVE —IELTEEET, REL=THILFT—RNIZ img 1 A—2T7
AIVHHBEEHERELET,

® Atlas-SoC R—KMElF SD A—K- A A—T7()L

® DE10-Nano R—KME[F SD A—K- A A—T 7))L

2. Windows ZZEADIHEE. SD A—KR A A—CT7MILDEETAAZILAADY I 7 EFRALET,
ZZTI& Win32Diskimager Z#NMLET . UTLYFDUO—RA[EETT,

® \Win32Disklmager

3. microSD h—F (8GB LLEZHEE) % PC @ SD h—KROYMNIEALFET (Ff=(X usB h—K)—&—
FA3—ZEFRALET ), microSD H—RIZEIYHBTOEN=FS4T (ZOHFITIE. K547 E) #HEELET .

2 FIAAETVYF-%FIL(0)

I SDHC Card
: - SDHC (E;) DERYHL )

A~ Tldx A kEEH
2019/06/04

6-1. microSD W—RIZE|Y B THNF=FS514T DHER

s —— |
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[ZLHTD 12T IL®SoC FPGA JEE V=27l (Atlas-SoC/DE10-Nano R—KER)

_ 4 HoML® PC ITAVRR—JLLTHL V= Win32Diskimager ZHEEILET
@ Device &L T PC IZ3EALT= microSD h—FDRSATHEIRSN TS EERERRLET .
@ KIFERELIz D h—R A A—TT7/ ILEBRLCBEETS,
® [write] RAVED)YILT A A= T7AIEEZRAHFT,
@ EZAADTTLID [0K] REVED )y ILET,
® [Exit] RE22%E4")w49 LT Win32Diskimager & TLET,

Win32Disklmager

& Win32 Disk Imager - 1.0

[mzoe File ® DPH‘P
|_4.1 4773 tsi_a/atlas_exte sdimage 4.1 4.73—|tsi_a.img| [E¥] -
Hash ®

D Read Only Allocated Fartitions

Progress

Canesl Read | Verify Ol Bt
'@evice'

Wiite data from 'Image File' 85

'@‘ Confirm overwrite - 1.0

Writing to a physical device g
device.

(Target Device: [E:¥] ")
Are you sure you want to

Yes | No |

6-2. Win32Disklmager

5. PC M5 microSD A—FZEZL(ICWMYSNLET,

A\ ERE:
RRK PC @ 0S AY Windows® 10 DIFE. SD h—FRDEZAADIRIZ. A—FAIZ FAT LISAD/S—T
123v (R)a—L) BNEFEELTVLSEEE. UTORENRETHEAHYET,
® N—FEARICEEV(URINRTEIND
® SD H—RAA—CDEEAHIZKKT S
INEDBZEADIUSEITDONTIE, U TOSBFEHRY A MDIREBET SRS,

BE:
TILT4<HEMHHR—F TWindows® 10 T SD A—FAA—C DEZAH KT RIHE DL ]

s —— |
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6-2. Linux #2EIEOST A2

COEETIE. UTDA8—TA REEALET,
DE10-Nano R—FHERMIZIZFELC T,

M FPGA FPGA
Configuration _
. HPS Vode Switcti  2%20 GPIO(FPGA) LTC 27 Header
System

Arduino Header

5vVDC

(114) Power Jack

F »
Cyclone V FPGA
with ARM Cortex-A9

USB Blaster Il
(USB Mini

Clock Generator
MAX I

Slide Switch x4 — 1 L r Button

2x5 ADC Header

- o - R Button x2
2x20 GPIO(FPGA) HPS User LED .

EPCS128

B MicroSD Card

Socket (111)

6-3. NEECTHEATOIF—T(R

1. R—K® 5vDC Drvy (114) IZEBRT7E TA4—hEfen TS558, — By —JILEREET,

2. 7R—K® UART USB R4 — (J4) ~~ USB Mini-B —J L EHELET . y— T ILD DRI 4—%
PC O USB OaARIA—~EHLET .

3. R—F® HPS Ethernet ARIH— (J10) ~N A —H—Ryh-—TILEFEHLET . ¥—TILO RO
9B8—% PC DA—H—Ryb-aRI3—~EHLET,

4. FR—FZEHID microSD A—KRBYk (J11) [Z microSD h—FZEHFEALET,

5. BR7HTH—r—TILER—KR® 5vDC Dvvy (14) IHERL. R—RICEREZRALET,

s —— |
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(D ALTIMA

___ 6. Windows D [F/Y1R vR—S4—] ZREET, T/VMXTR—24+— O [7R—F (com & LPT) | 28
BILTR—R® UART HMAIZED COM R—MIHEFSN TLSMERERLE T (ZOHITIE com4b),
WA TED T/HA\MXVER—D+— EFCET,
O sotuy
[+ @ #-rcomeen ]
[E Intel(R) Active Management Technology - SOL (COM3)
=]

USB Serial Port (COM4)
B TRETORRORATTAIT TIMA

6-4. COM 7R—hDFER

7. BHLHAURM=ILLTEWN=E2—SFIILYILEREIL T, VUTILR—FDREETVET . kIZEHER
L= coMm R—rEFBIRLTTRDKIIIZHRELET (COHITIE coma),

Tera Term: YU 7JVik—b 2E

H—rP) comd
2L —F(E): 115200 | | —
7 —5(D) 8 bit v | Fevtl
AU (V.Y none Ny
Ay FEwhS): 1 bit v ~NLFH)
ZO—HHEF):  none >
E{SIE
0 |zumrEe) 0 | 2URATL

6-5. )T ILIR—FDEETE

__ 8 R—F®D WARM JtyhREY (KEY3) ZHLEY  F—IFILITEEAYE—ONRTENET,

- v i

6-6. WARM Jtyh7RA> (KEY3)

__ 9. Linux A—FRILHEEEILI=S. root | TOSAULET,

6-7. root TAS ALY
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() ALTIMA

6-3. Linux TH IP PRLAE/SRT—RFDEEE

_ 1. A—SF)h5 ifconfig AXURT.AR—FD IP PRLRZERELFET (COHITIE 192.168.1.30 &%
ELTLET),

# ifconfig ethe 192.168.1.30

2. ZMi ifconfig AVUKRTHRENBEHERLET,

# ifconfig etho

____3. passwd AXUFTHEED/NRT—REHRELET . CO/NNRT—RIEETYE—M P RATLIZEST/N\YI T
FERALEY.

# passwd

__ 4 BENRT—FEANLFT,

6-8. IP PRLREINADT—KDERTE

s —— |
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6-4. IRk PC BIDFYRT—IERE

DS-5™ TH JE—h I RTL-THATO—F—(RSE) ZERLT= Linux 7T)DEIT-T/\vTEIT5ET.
"Rk PC AIDRYI—OFREEFTLNET,

1. FFHRAL PC AID 1P PRLRZHRELET ., Ta>rO—)L /¥R D> TRypI—ObHB 52— %
U9, EBID T PET42—DREDERE %#9')vILET,

BB g RToI>r0-)L ISRIIIEH
s A EE o> a¥O-L/RIL > §ARTOIYRO—)L JSRIVES
avrO-Jb ISR s - =
2t * IV S-DBEEREELET
5. windows To Go W Windows EXU T4 25—
& AITIIADA T3V @ FIL(R) PROSet/Wireless
5 I92F0-—S5-0OAT3v - ¥—h—F
D VK L- B/ G N
Bl 527 K—rey—vay M FIRAX IF—T v—
W FSTLa-TavT | & o) orsmeyy-
JIVb0-)) - web #ER%R%
o IFMIVERE A JAVE
IVRO-WISRIL >
IV bO-JVISERIV BIE 7 windows10

T RubT-FEEE Y-
& v 4 &« grRreoaviD

IZR0-)b JCRIL Th—=£s

| 7575-0z0zs |
HEQOHERTOEE

6-9. T T4—DHREDER

_ 2. Tf—YRyk) #FTLYIVILET,

g' 1-Y%yh
o, AAlENTWENRYRT-T

@7 Intel(R) Ethernet Connectio...

6-10. [A1—HRyk] #ETILD)vY
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_ 3. [Fasv7r] REvEIIvILET,

A TL2a—FRy, FORTL /5—232 4 (TCP/IPVA) | R TILD)VILET .

o+ A-H YOI

« I=H29bOTONRT 1
e ST S i#Hh
o BEROAE
IPv4 $EiE: FybI-7 FOLAEL B |ntel(R) Ethernet Connection 1219-LM
IPv6 FYRI-I FIEARL
AFATDIRE: a5 Q...
AR 00:03:03 COERRIROESERALETO)
R 1.0 Gbps ¥ U8 Microsoft ®y FI-2BI 317V ~
¥ 8 Microsoft %y FI-2BIFANETU G- 5
FA(E)... ¥ "8 VirtualBox NDIS6 Bridged Networking Driver
=Qos Sy Ar¥a-3
¥ ' Juniper Network Service
BIFER -
> J 32 4 (TCP/1Pv4)
-~ - Microsoft Network Adapter Multinlexor Protacal ™
wr o KN o < >
1ZAR=Jb(N)... ElERU) J0/574(R)
1yt 228 | 0
. BEE
EEFETORINA2S-Fy b+ TORIL, BEEHRSNLEEEE
Gj’ﬂf??»f(?) 9#&5&][(.35(0) 2 (G) BRybI-IEOBEERETD, BEEOIMR TUT7 FybI-9
JORLTT,
FAL3(Q)
oK Fyoel

6-11. O—AJL TYTFIEEDTO/NT«

TRDIP PRLRFES (S):] |IZFTvIEANT TIP PRLR] & THITRwk TRO) 2/RELET (COHI
TlE. 1P PRLR% 192.168.1.31, HITRyb YAHU% 255.255.255.0 [Z5%

ERELTLED),
RE®. [oK] &0)voLET,

A=y b JORIN K-I37 4 (TCRAPVA)D T DI T4

24

FYRI-I T OB EENY R- SN TW\BIEE (L, P B2 EE SRR E
HTEET, Y- FENTVEWBAE, FyI-IEBECEYS P REERHML
ADETER,

O IP PELAZ EBIMICERIZT 3(0)
a) P FRLREE(S)

1P 7RLAY): 192 0168 . 1 . 31

TIx)k —bITA(D):

DNS #-/{-0F FLA% 5 EBRIICERIS §3(B)
(® D DNS ¥-){-OF FLAEEI (E):

e TrBREsriEs a0 HEEBTWV)..

*ovel |
6-12. TIPp 7RLR] & THTRuk TRY | DETE
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[ZLHTD AT IL®SoCFPGA EE V=17l (Atlas-SoC/ DE10-Nano 7R—Fh)
() ALTIMA

_ 6. RYRNT—YDEGERERLET, R—FD Linux HNdRAR PC IZHLT ping #RITLTIEHGERRELTH
F3 (ZOHFITIEZ.PC D IP PRLR%E 192.168.1.31 [ZERELTLVETD),

# ping 192.168.1.31 [J

7. + #X—ANLT ping #FLLELFET,

6-13. PC 2L T ping ZETL TEEHESR

8. L ping IGBEMEL VG AL Windows Defender 774 74— ILEREFEZELET,
[Ty oLy, T—ODERTE | %TEFEL . Windows Defender I7A4 74 —ILH “BREY [ZERESNTLNSIS
BlF “ER ITHRELT, BE ping ZFRTLTEREFRERL TS,

& Windows Defender 771 7JA—Jl

* Windows Defender 774 74—

v 4 il < IRTOIVIO-N SCFIIEE > Windows Defender J71 7041 v | JYRO-JL RLORSR p

i g = ~
il R Windows Defender 7717 J4-)LIC&3 PC DfRFE

Windows Defender 274 7AW EST, Ny A-FLEBEOHDYINIIPCEZ V9 -FybELER IR

s Defender J71704-  _pg @@L EPIEREBHIECERLIIHYET,
SUEIRE T a |
ZEE O t1UT10kY, BEOVWONEYATAEEECLH(ERSNET,
) Windows Defender 771 77—
MBS E RN l 9 BAAY %y RT=2(M) BEESN TR A
B E3

B Q 75n-+ xoro-0m) EFENTLEA

B @ s2rstw0097 2ur7-50) s O]

~JOrTTNIa-T47

KUY Ry I OERE
o (O) Windows Defender J71 7 7A- & &%1ICT 3
FFASNEPTUO—BEICHZTTUEEH, TATO

wEJOvId3

= J0vILTEE

Windows Defender 274 70— LB LWF TV

Q (@)indows Defender T4 7IA-NERMIT B (EBANFEA)

OK Frowllk

ERSNTLWEEA

ERENTLEEA

Ii O SAREEEATUYT 7Y RT-S(P) EEEH

6-14. Windows Z7A 74— ILEXE
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6-5. DS-5™ DFEENE Linux T IL-7TUr—230 DA R— B EUE LR

1. Windows® D RA—rA=—a—F 7T, SoCEDS DAV Ab—JL-T#+ILF — (intelfPGAXK/N\— 3>
>Yembedded) [ZHE#ISN TWDEEHARAY YT~ Embedded_Command_Shell.bat %% 7 LS9 LT,
Embedded Command Shell Z&EEILET

B intelFPGA 18.1.0,625 Standard E... ~

Design Space Explorer Il (Quartus...

Device Installer (Quartus Prime 18.1)

EDA Simulation Library Compile (Q...

oD EVA S embedded

ModelSim - Intel FPGA Starter Editi... y o HE =5 =B
ModelSim - Intel FPGA Starter Editi... &« v P < intelFPGA > 181 » embedded
Nios Il Command Shell (Quartus Pr... intelFPGA A pa -~
BY
N
Nios |l Documentation {Quartus Pri... 18.1
— drivers
Nios |l Software Build Tools for Ecli... if‘li embedded Jesh
Programmer (Quartus Prime 18.1) drivers ds-5_installer
. ds-5 embeddedsw
> Programmer (Quartus Prime 18.1)

ds-5_installer examples
Quartus (Quartus Prime 18.1) bedded hiost to0ls

embeaqaedsw -
Signal Tap (Quartus Prime 18.1) examples ig

Embedded_Command_Shell.bat
SoC EDS Command Shell host_tools ] - -
| | embedded_command_shell.sh

SoC EDS DS-5 Intel FPGA Edition I...

SoC EDS HWLIBs Arria 10 Docume...

m £ o9 6

6-15. Embedded Command Shell Z#2E}

____ 2. Embedded Command Shell /"5 eclipse &AHLT DS-5™ FHEEILET .

$ eclipse Q

armbobs

DS-5 Development Studio
$ eclipse Intel® SoC FPGA Edition

Mpllmrrz:rs__:_a_sqrm Limited or its affiliates. inte” arm

6-16. Embedded Command Shell /5 eclipse EAF
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3. Eclipse Y—IVEFERTET—IVAR—R - THIF—%HRELET,
COEETIE. M3 8T 1. N—FOx7EE | OEETAHILF—IZ workspace ZERLET
UTD/INRAZERELT [0K] #0)9vILET (TAHILEF—DFELLEVMESIXBEMICIERESNE D).

C:¥lab¥soc_lab¥cv_soc_lab¥workspace

= Eclipse Launcher

Select a directory as workspace

Eclipse 77wk J#—L uses the workspace directory to store its preferences and development artifacts.

T—JAR-A(W) C:¥lab¥socﬁ|ab¥cvfsocjab¥work5pace| v ‘I ZHE(B)...

Ll eomiRET 74 b LTEAL, SHBI0EmMERTLENU)
+ Recent Workspaces

6-17. workspace DYERK

____4. DS5™ D Welcome EIEMATRRINIZIGEE. [FACS] (x<w—0) &0y LTHALET,

= workspace - C/C++ - Eclipse JZyFJA-A

T7AIWF) REE) Y-R(S) UIFIFUVIM FEY-MN) &FE(A) TOJTIHP) FTR) D4VEIW) ALTH)
= | #DS-5 /\ctiz ‘

= arm Developer Q > -

Welcome to Arm® DS-5

6-18. DS-5™ (D Welcome [EHE

Moeqpes-

s —— |
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5. DS5™ DAZa—mb [TFpqlL) = T42R—F) ERLET,

_ 6. [—# = [BFFETOPTIORET—IXR—IA] IR (&~ (N] 209 ILFET,

= workspace - C/C++ - Eclipse 729 bJ#A-1

FHEN)

74 WEBEL()...
. Open Projects from File System...
L3
FTATELBL)
&E(S)
AlBRTF(A)..
FTATURE(E)
BIERELCRELEST)
BENV)..
BEEEEM)...
B
TR X FOZEED)
ENRIP)...
T AR-ADTIYEZ (W)
il
b A VR=H)...
S (e ()

&R

JPAIE) BREER) Y-R(E) YIFI5UYIM FES-MN) #

Alt+27F+N >

= {fi-k

ER
F=17 -7 WERET LI R - D3R OV 1) MEERLET,

Select an import wizard:

T4 A5

v & —iy
2 7-h17 371
G711 VAT A
[SF9] - P W ibd S P 22
l & BRESOVII RET-IANR-AN
LI &E
> B C/C+H+
> & CVS
> = DS-5
> & Git

J1J+

@ < E3(B)

TR Frotll

6-19. [T7AIL] = T4R—Fk]
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7. TP=HhA4T-T71/LDEIR (A):] ATa EFRL, [8F R] KA kYo TIL-TadzorEiEEL
EX I
HoF)IL-TATIME SoCEDS IZEFENTHY . TIAIMTIXUTDAUR—IL-THIILE—IZHYET,

C:¥intelFPGA¥18.1¥embedded¥examples¥software¥Altera-SoCFPGA-HelloWorld-Linux-GNU.tar.gz
({SoC EDS A > RAb—JL =T 4Lk )—>¥examples¥software¥Altera-SoCFPGA-HelloWorld-Linux-GNU.tar.gz &1~
7|€_FL/—C[I \ij—) o

EiRE, [T ] REUE7)9ILET,

JustIroL>ik—b =
BEf70) Eclipse JOVIY MERERTBTALIMI-EFIRLET,

O M=k 7117 FU-DZR(T): 2(R)...

—n1 7 I7AWDER(A): 4

= {Vik-+32T0V1I PESET-M{IDER

&« v ‘ C¥intelFPGA¥18.1¥embedded¥examples¥software v|O | software®ig® P
BE - HLLWIAN- E- @ @
intelFPGA A zZE - =5 0K Lot
18.1 & Altera-SoCFPGA-HardwareLib-SPI-CV-GNU.tar.gz 2018/09/14 00:43
embedded S Altera-SoCFPGA-Hardwarelib-Timer-A10-ARMCC tar.gz 2018/09/14 00:43
A & Altera-SoCFPGA-HardwareLib-Timer-A10-GNU tar.gz 2018/09/14 00:43
ek & Altera-SoCFPGA-HardwareLib-Timer-AV-ARMCC tar.gz 2018/09/14 00:43
E Altera-SoCFPGA-Hardwarelib-Timer-AV-GNU.tar.gz 2018/09/14 00:43
85 Jakles I Altera-SoCFPGA-Hardwarelib-Timer-CV-ARMCC tar.gz 2018/09/14 00:43
embeddedsw I Altera-SoCFPGA-HardwareLib-Timer-CV-GNU.tar.gz 2018/09/14 00:43
examples B Altera-SoCFPGA-HelloWorld-Baremetal-ARMCC tar.gz 2018/09/14 00:43
hardware BiiaianS aaha oo\l (AN 2018/09/14 00:43
it & Altera-SoCFPGA-HelloWorld-Linux-GNU.tar.gz 2018/09/14 00:43
= 2018/09/14 00:43 v
host_tools vl 1z 3

T4 b&(N): ‘AherafSoCFPGAfHeIIOWDrIdfLinufoNU.tar.gz V| *jar* zip;* tar* tar.gz;* tgz v

F<(0) o)l
Tos 1 b1 >R—b E’j
: _a -
BEZ () Eclipse 70V17 MEBRBRIBTALI M -EERLET,
O h—k-FAL7 HI-DERM: SE(R)..
®) 7-H17- TP NDERA): | C¥intelFPGA¥18.1¥embedded¥examples¥software¥Altera-SoCFPGA-HelloWorld-Linux-GNU targz ~ ~ ‘ | £E(R)...
70I17 MP):
Altera-SoCFPGA-HelloWorld-Linux-GNU(Altera-SoCFPGA-HelloWaorld-Linux-GNU/) FTATGERS)
ERETNTERD)
EFH(E)
ATv3v
FARLETOI LY MERR(H)
70919 b7~ ZAR-ALTE—(Q)
L 9-22~-RICBRCFES 3 T0V17 MERT ()
PEE P4 1
Cl9-#v7-wyHcTodzsbEBmm HIRW)...
A HON: ZER(E)...
@ <E5E) | RAN)> BTE Frvl

6-20. Yo FIL-TaS oA R—k
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8. Eclipse ZEINDT O I THATO—5—(Z Altera-SoCFPGA-HelloWorld-Linux-GNU A<z o hANEMS .
Altera-SoCFPGA-HelloWorld-Linux-GNU Z#2vYLTEBRT5ETASIINMIEENIRIET7MILAR TSN
i-a_o = workspace - C/C++ - Eclipse 729 FJA—1

T7AIWF) |EE) Y-RA(S) UIFAFUYIM Ft
MR B y) > BRB W DEy &
BFOYVIIR-THAFO-5-%| 2% 7% 2
v & Altera-SoCFPGA-HelloWorld-Linux-GNU
> @l Incdudes
> [g hello.c
[& Makefile
6-21. 1BANEHLT= Altera-SoCFPGA-HelloWorld-Linux-GNU ZAY x4k
9. Altera-SoCFPGA-HelloWorld-Linux-GNU 74— 3 %E ILRLE T,

JaSz O ITHRATA—5—&Y Altera-SoCFPGA-HelloWorld-Linux-GNU AT HOrE/\fSAkL.
r17osror) = 170z OrDELR) EFIRLET £-1E. TAP I TH9RTO—5—LETT0
rEIRL. BYVYY = 17Oz ORDEILR) ZETLET,

e

oy

TavOh THRTO—F—ITHIZEREN T hello EITAIBET 7ML HENFET,
= FHR(N)
= workspace - C/C++ - Eclipse 77 74— et
FOITINP) [EITR) D4EIW) ALTIH) . RNTYVT)
ST RERCE) L 27AM0 B0 AR a0 oo
F0Y17 FERLEE) DrEele~&-BiBiwad~ o0,
B FATEIEA) Ctrl+B BFoYrgpToafn-s-ul B8 T2l g oy
LI BHERE 2 v EAltera-50CFPGA-HeIIoWuﬁd-;.inux—GNu] [ Paste
[ T2 +OEILEB) ] ﬁf:(i > & Includes ® BIED)
=7 ] 7V AN > > [ hello.c BEV)..
ZY=JN)... [ Makefile ZEEEEM)..
V| EEEICEILEG s AYR-M)...
Make 447" > ts THAHR—-HO)...
TOIT4(P) [ 0TI FE) ]
TOJIIrEI0-5 8

= workspace -

v £ Altera-Sa
> 45 AT
> @l Inclu

14 hello.

%= hello - [arm/le]

5t hello.o - [arm/le]

B hello.map
L& Makefile

IR BE Y-R(S) UTFIFUYIM FEF-MN) BERA) F0ZaP) =AR) avEIW) ALFH)
ol s 1 |§3 &v:m‘ﬂ'\q"@jvﬁfv‘ﬁv@v: v(}v:@,;"‘v‘,-, 15w = - 7‘1’)’7')"7‘31@5”@{5
B0Vt A S0-5-% B8 Y70 e A ~=n5

PGA-HelloWorld-Linux-GNU

'C++ - Edipse 739744

CEfork A
ETIOTILIMVERYZ A,

Make 59—k

oSl EE - & MBSy = O

il - ‘?5‘5;(’1 81—, 2jE 0T~
CDT EILF- ]‘)‘J—;; ;;era;OJFPGAHeHoWOrIdLinuxGNU]

15:3@:33 **** JNUThHk Altera-SoCFPGA-HelloWorld-Linux-GNU (3133 18HRE Default () Lt **** A
make all

arm-linux-gnueabihf-gcc -g -0@ -Werror -Wall -c hello.c -o hello.o
arm-linux-gnueabihf-gcc -g -0@ -Werror -Wall hello.o -o hello

arm-linux-gnueabihf-nm hello > hello.map

15:30:35 PILPAISE T LELE (P 1s.759ms)

6-22. 7OCTHRDE LR
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6-6. VE—r L RTL-ITHRTO—5— (RSE) DEXTE

DS-5™ TlE, YE—F L RATL-THRTO—F5— (RSE) ZFATBET. Linux 7IVr—3>-JO535 4
#3— s ETRIT- T\ I T HENFHETT .

1. Tg Ry A=a— = [Perspective] = [/¥—IXNOTF1TFBK = T #DM #RIRLET,

12w LV FH)

. HERDAVEIN) D E
I7149- >
S8 >
Ea1-0FTNV) >
[ Perspective >l S=ARITATEE(0) >] % DS-5 T
FEF-IAG) > S-ARIFAIONRIALD. o ;D_Rfl'%t;ﬁf{"t”‘w B3 softueied 3.5
BZEP) [=ARIT1TDFIEREA).. P
R=ZRT 74T DY LY MR)... _
ZDHE(O)...
J=ZARIFT4TEFHLB(Q) [ ©) ]

FRTON-ARTT4TEEHALBL)

6-23. [IN—RAROT4T%RFK1 = TZDHh] %FEiR

_ 2. TYE—p 2 RFATORTA—5—) %5&RLT [0K] #9)9ILET,

= -ARD 71 %R

BC/C++ (FI4IH)

BaCvsS URI M- TH2T0-5-
&DS-5 AYIAF -3y
#DS-5 TNy

Is'Java ORIFERE

iJava B8

41 DRAlite for ARM DS-5 software9.5.6
@ PyDev

£°F - hRIHAME

BTNy

By
BYE-MYATA-TIATO-5-

T

6-24. NJE—h L RTFL-THRTO—5—] DFER

s —— |
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[ZLHTD AT IL®SoCFPGA EE V=217 JL (Atlas-SoC / DE10-Nano R—KHR)

3. YE—MYRTL-IHRTO—F5—DEL—T| » | REVFEE ZEEHEHT)vILT [ §RER %
BERLET,
= workspace - YE-F-YAFA-T7AT0-3- - Eclipse Foy T4 = workspace - YE-t+¥ATA-TIAT0-F- - Eclipse 7Y +7#
J71UF) B|BEE) FET-HN) BFA) JOVIZMHP) RITR) TPIWF) B|EE) FET-HN) BRA) JOJIIHP) ETR)
My R BEiroEN e ISRiRides0 vt MR BEiroEd 2SRRI -0 €
- ! ——— Fr=1%
AYE-FYATLE EFh | TR B = LIS INIE wrmasss)yy e
[UE-H VAT LOERETE |
| ¢ smEsA.. ]
E#1 Jih— MB)..
6-25. JE—h- L RTL-THORTA—5—] TOHRIER
4, JE—FSRTLBATODEIRDE 1—T [SSH DA ZEIRL (KA (N)] F9)voLET,
YE— b3 A7 A 91 TOER
U=t YATAN SSH PO AT 3EH0ER
VAT L\ BAT:
PRI r N
> & —fif
% FTP (D
6-26. [SSH D& | %iEiR
5. [FARFE:] DRRICITZRELTELzAR—FD 1P PRLR (ZOFITIE 192.168.1.30) A AL, [ BE#ES:]

& TE2uh/54BE: ) 1ZI1% “Atlas SoC” F7=I% “DE10 Nano” EANL [FAXFEFREE) IZFTvoEANT

(87T (] REED)IILET,

Atlas SoC F7=[% DE10 Nano

Atlas SoC F7=[& DE10 Nano

UE-— M 1 YATLIES(SSH D)

EREROEE

H70774:  HD111498 -
MARE : 192.168.1.30

B Atlas SoC KRR : 192.168.1.30
S/ ¢ | Atlas SoC e

WAL ACh/E58A:

@ <BBE® | RAN> G - xvvel

6-27. EREERTE

Ver.18.1/Rev.2 2020 % 6 B

96/106

ALTIMA Company, MACNICA, Inc.


https://www.macnica.co.jp/business/semiconductor/support/contact/?product=Intel%20Programmable%20Solutions%20Group
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6. VE—r L RATL-ITHRTO—F5—MDE 1—T. lAtlas SoC] (F1=I% [DE10 Nanol) = TSftp Z71)L] =
TJL—R] 90T BE, A—H— ID E/INRT—FEANTBI4RINRTINET,

7. Ta—%—ID:] [ZIE “root”. TPassword] [ZIFERFELT=/SRT—KZAALT [0K] #9')voLET,

= workspace - JE-b- VAT A-
D71INF) REE) FET-FN)

= NAT-FOA7

VATH-FAT SSH D&

it B iR BB ®
e B B HARE : 192.168.1.30
BYE-MYATH & | =F-L EREE: Atlas So
141D
S EEe
I -
R e Y e 1Y

1-%- 1D DREE
T D O
5 Ssh vzl Cz7-FoEEQ
S SSH A=

o ) +wow

6-28. 1—H— ID &/SRT—KZAH

8. THDEEMNHIIBEIE [[FL] £0)vILFET,

‘e WARNING: REMOTE HOST IDENTIFICATION HAS CHANGED!
"-J IT IS POSSIBLE THAT SOMEONE IS DOING SOMETHING NASTY!
Someone could be eavesdropping on you right now (man-in-the-middle attack)!
It is also possible that the RSA host key has just been changed.
The fingerprint for the RSA key sent by the remote host 192.168.1.30 is
50:cd:28:¢5:5b:85:b1:b1:d7:d2:31:02:b7:78:76:42.
Please contact your system administrator.
Add correct host key in C:¥Users¥11149¥%.ssh¥known_hosts to get rid of this message.
Do you want to delete the old key and insert the new key?

AN

6-29. BEEXRTR

s —— |
Ver.18.1/Rev.2 2020 % 6 B 97/106 ALTIMA Company, MACNICA, Inc.


https://www.macnica.co.jp/business/semiconductor/support/contact/?product=Intel%20Programmable%20Solutions%20Group
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S ALTIM
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_ 9. HEEHAEITHEVE—URTL-IYRTO—F—ICREDHR—F LD T7MILENRTINET,

= workspace - UE-F-¥AF A-TF7AT0-7- - Eclipse T2y h74
JP1(F) W|EE) FES-MN) ®FEEA) JOVIIHP) ZTER)

i~ EHG BB B0 53R Riery0rq
AYE-FYATAR BF-h £ 8 wlels =19

v 5 Atlas SoC
v % Sftp 771
L eI
v 3 -k
v &/
= bin
» @ boot

> @ dev

> @ etc
& home
> @ lib
& lost+found
» 0 media
> @ mnt
> @ proc
& run
> @ shin
> O sys
> @ tmp

> O usr

> & var
% Ssh 1)l
P SSH Y-

6-30. JE—hr L RTLITHRTO—5—IZHREDKR—F LD IT7AILENRT

10 IS—HAHTEHETERMEAIL, /RAF PC OTOX L B/EDBENEZONET , COBAIE TT>rO0—
I 1XFI) = TA28—Fys T3> #9)99L. T#E) 57D TLAN DERE 90')0oLFET,
11

__ 1. AN [STAFSY—N—ERATE ISF TN AT BEAI. COFIyIEALT [0K] £5UvIL
F9. B (V5-%9E0T0/G 4

28 tRaUT( THMNY- J‘/?‘/‘ JOU5h FEERE
g VIR MERERETBIL 2R TIIU)
[EybPyA E£TUVTL T,

FAYNTITLRBTIFAN-F %Y+ I-DOBRE

EBM(D)... j’[]#‘)‘ *JL*!\L
MR LAN (0% 4--%ERT3 CE0RERTI VT TELE
PN EBICEERSNEEA)X)

HIBR(R)...

TOxY Y- 14K T BLENHBB AR,

KIE(S)

7 LAE: v— (T sfamsnes
R EERLTLAL, e iE(C)
O-2l PRLAICESOF Y H—=N-%ERALELB)
0-7b TYF FYRD-J (AN) ORE Frul
AN OZ ERF AT Ty TEFEICIERANE A, P
FAUNTYT L EOREERRL TS,

OK vl HA(A)

6-31. TOXFHY—/IN\—DETE

__12. B AtlasSoC (ZF7-=I% DE10Nano) MJL—rADIEHERA TS,
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6-7. Linux 7TV —30 DET-T/\WT
CIMBIE, TYHERESEEEIT- T/ \WT AEICDODNTHERLET,
1. A=a—N—® T¢fC++ /¥—IROF1T| REY B 9)vHLT C/Cr+ 1I5—ARGTFAIITRYET,

2. APz Hh-THRTO—5—-4T KUY Altera-SoCFPGA-HelloWorld-Linux-GNU ZH%4')v- LT
77V = T F/\w I DR 5E&RLET,

= workspace - C/C+-+ - cipse 757+71- IR > I

J71IF) B|EE) Y-AS) YIFTIULIM AT T()

OBl e8> RBIQINAE T FHEUYEITEN)
RaJOYoL- 1 fn-5- | I8 = Showln >
l" 5 Altera-SoCFPGA-HelloWorld-Linux-GNUkels.  Copy
E-alcsiE
> il Includes
> [2 hello.c
> ¥ hello - [arm/le] BEIEEE(M)...
> @ hello.o - [arm/le] i AVH-1).
= hello.map &y THRA= MO)...
L& Makefile 0T MOELE®)
TOVIIMEIU-VICTB
EHF) F5
TO0Y1IMEELBES)
EBERL IOV FERL3U)
Make &4y - >
AUTIIR >
S -5 >
UE-FYATLEI-TERT
R 5

© 1 04k C/C++ PTU—ay
71 OER(B)... ]

~

FRyI(D)
0774 )u(P)

6-32. [T/\v5 | = [T\vT DERRI %EiR

~

_ 3. Tps5 F7ywh) #RVV9IL TH#H 2B RLT HLLT /YT - a0 745 L—23 & EBRLET

= 70y IR

BROFER. B8, BIUET
DS-5 Ty F w3 avEEIET B!

fEX B%r
T1EAH
EC/C++ PFU—23Y
[l C/C++ FTUT—28 WLk
EC/C++ RAME-T
1 C/Ce+ UF—f-

[ % DS-57 /{1y,
a* lronPython [ ETRRW)
& IronPython #==D)
Java 774 % BB

6-33. FILLNT /AT -arTJ45 L—a EERR

s —— |
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4 T&FN 74—ILRIZ “HelloWorld” EABLET,

5. T8kt 30D 18—5YrDER) T4—ILRIZHENT,
Altera = Cyclone V SoC (Dual Core) => Linux Application Debug = Download and debug application %ZE{RL
FY,

6. [##E 74— ILETIL, £RLT= RSE 6t (COFITIX Atlas SoC) ZEIRL. TDMITT IA4ILMEZFERL
*9,

WO, BIE, BLURG ﬁx
8 2PN F-TIFFIVO-FF1LI M) ORAFAADSNTVE A

7 g ANH = =

2109 As] (22 _Jo 7700/ 770071 ® 05 e o 318 ® s o5 TOAK-H

EIC/C+ TTUT=23Y

BC/Crs TIUT-YavnQTSyF || TTTIPOER A
BC/Crs RAME- b TNt || BRIBRET, K=K, TOJ10M091T, BEUTTREERRLET, REOBRAS:
) C/C++ YE~k - PTU-U3Y Altera / Cyclone V SoC (Dual Core) / Linux Application Debug / Download and debug application
v % DS-57/(y [739874-L07105
T FRRMAL =
&' [ronPython Run ~Arria 10 SoC
& IronPython unittest . Arria V SoC

o Java 7T -3y
B Java 7ILwF
Ju JUnit
o Jython ru't' Connect to already running gdbserver
:::;: I;?al:ge: I Download and debug application I

Start gdbserver and debug target resident application
43 PyDev Google App Run

lv Cyclone V SoC (Dual Core) l
Bare Metal Debug
lv Linux Application Debug l

» Linux Kernel and/or Device Driver Debug

@ Python Run =

& Python unittest

T Y-k Java 77Uy -3y

> 2EY)L-T DS-5 Debugger will download your application to the target system and then start a new gdbserver session
to debug the application. This configuration requires ssh and gdbserver on the target platform.
&
rsefE# | Atlas Soc (Atlas So0) v |

Address: [VIRSE i A FOER

gdbserver (TCP) Port; iSUDD
HRE-FOfER

6-34. TI\VITERDEKE (1)

Ver.18.1/Rev.2 2020 % 6 B 100/106 ALTIMA Company, MACNICA, Inc.


https://www.macnica.co.jp/business/semiconductor/support/contact/?product=Intel%20Programmable%20Solutions%20Group

iv\ ALTIMA [EZLHTD €£2TIL®SoC FPGA EE =217/l (Atlas-SoC/DE10-Nano R—KFhkR)

7. 1PN 30D T&52o0—RF 3R LEDFT)r—=32:1 (2 Hello World DEITIREZERELET,
[D—OXR—X| REEFRALT hello 28R [0K] E0)voLET,

ZEI(N): | HelloWorld _
- g B 71 | % 7001| % Os e v 31| W B3 TR 2 - a
I Ve ERLET:
-y k1Y I4¥aL-23Y - -
F90-RTBHAR QT TU—3: v = ,:\.IterafS.OCFPGAfHelIOWOridemufoNU ]
B .cproject
H B .project
TPANYRT b | 77252 ﬁ & Makefile
= hello
14 hello.c
5 hello.map
it hello.o

» = RemoteSystemsTempFiles

@ oK vl

6-35. T/\VITHERDERTE (2)

_ 8 Ta—5yraooO0—R7eLOR): ) & 18— YMEETL IR ) 121X “/homefroot” ZERTELET

HEI(N): ‘ HelloWorld ‘
36 TP % T B OS FEREE 0 31| S A T AR

H—y AV IqF¥ a1l -3y

A0-FFBMA EOTTY -3

‘|${w0rkspace_ioc:/A!tera—SoCFPGA—HelloWorid—Linux—GNUXhelIo} ‘
IPANYRAT L. T-DAR-R..| A yvtED-FLES

-y 0-FF1 LT RY:

I/homefroot I ‘
Ay MEETLLT FY:

[/home/root I ‘

6-36. T/\VITERDEKTE (3)

-«

9. TF/\yH BT T EATHREHI4—ILR(E TSRS T/VwILET ] Z8IRL. L RILEIZ “main” &
AALET,

ZEI(N): ‘ HelloWorld ‘
- 55 @ 7% 70 ) T OS BaaE | o 515 M B 1A TORK-H |

E1THIE A
O EFEoH O IVPIRL ST Iy L,i‘g“wﬁjm‘rair“ﬂw L,i‘g“él] main \

6-37. T/I\VITHERDERTE &)
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Ie\ ALTIMA [EZLHTD €£2TIL®SoC FPGA EE =217/l (Atlas-SoC/DE10-Nano R—KFhkR)

10. [F/%wF] Rav | FR9ID) | #9UvILTT vy an ERBLET .

11 TINT IR=ARGTAT~DYYEZDT AV TIARRESNT=D TELY) ZRRLET
= [\-ANIT 1T vF OFEZE ”
.@ 20 423 (3 DS-5 FIYT [-RARIF 1 H BB R TNET,

ZOI-ARITATHESTERAZETH?

CelccozcsEmIaR)

WIAN

6-38. N—ARITAITYYEZOTOLTH

12. 7F)r—Lavid, O—REnTHD main BEETIL—ILET,

g hello.c = - B
2% * Copyright (c) 2013, Altera Corporation <www.altera.com>|]
27
28 #include <stdio.h>
29
®*30-int main(int argc, char** argv) {
31 printf("Hello SoC FPGA!\n");
32 return 6;
33 }
34

6-39. main EA#TIL—

13. Y—RO—ROERBEFTILIIVITHE ROR 0 TRI KT /N\VADNZIIZTL—IRAUIERTE

L/ia—o
29
®26-int main(int argc, char** argv) {
Ued printf("Hello SoC FPGA!\n");
32 return 8;
33 }
34

6-40. TL—ORAV I DERTE

14. [#17] REY || #ETE. TIVr—2avBNEITENTIL—IRAUNTELLET,

29

30-int main(int argc, char** argv) {
31 printf("Hello SoC FPGA!\n");

32 return @;

33 }

34

6-41. TL—ORAV+TELE

15. Y—RIA—FDERBIZHVR @ TRENFZTL—IRAUNEF TV IS HE TU—IRAVNREN
FERRSNET

s —— |
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16.

17.

18.

19.

20.

[ZLHTD 42T IL®SoCFPGA EEF V=217 JL (Atlas-SoC/ DE10-Nano R—KkR)

[V—RFTDXTVTE(T] REY 3.

(Ff=lF F5) ZHHF & FITa— D 1 SAVEHFT,

[LPX4Z] Ea—(F, 3=V LORIDABTERTLEY , Tz, EEAHARELL O RIDELZLEETE

EXR vzt o IL-okqi] = Lyas cfrz o e

LIRE- 9k FRTOLIRT-

1 fi | 945 | 702 |
=& Core 1717 LYAF

= Ro  oxeeeeeel® 32 R/W
R1  ©x00e00000 32 R/W
R2  ©x90000001 32 R/W
R3  ©x90ee83CD 32 R/W
R4  OxBEFFFBBS 32 R/W
RS  ©x90000000 32 R/W
R6  ©x90e00000 32 R/W
R7  ©xBEFFFB98 32 R/W
R8  Ox00000000 32 R/W
RO  ©x90eeeese 32 R/W
R10 OxBBFFEFA4 32 R/W
R11 ©x90000000 32 R/W
R12 ©x00000004 32 R/W
SP  @xBEFFFB98 32 R/W
IR  ©xBG6F6F363 32 R/W
Lo P ©xPE@E83E2 32 R/W
©® (PSR OX600FE038 32 RMW
B VP 65/65 L.IYAF
®E SIMD  16/16 YA

6-42. [LORA] Ea—

e @ @ © @

® @ © ¢ © o © @

@

TZ£#H) Ex—F REAVEEICHIEROARERTRLEY . BAFNERICHLIEHDEEZEE
TEFEY,

o B8 2 |fe JL-IAVE = LYRS HR © MK

&E | i& | B | hUvk | HZ | B |\ PUEZ |
B& O0-h)k EH: 2
i argc 1 int 32 OxBEFFFB9C R/W
- &P argv O@xXBEFFFCF4 char 1 32 OxBEFFFB98 R/W
F& JPAAITAVIEE EE:0/0
e ao-Nb EE: 0/0

6-43. TZEH) Ea—

[App Console] (7 \)r—33>-a2)—)L) Ea—I&, Arm C SA4T3—TDEIRAT1UT DEREIZK
STRHEINZIY—IL /0 BEEEFERTEE T, 7IUT—aV A print XONBENRTSNET

[#1T] REY b | 23T L 7TV —2 30 DMEITEN Hello SOCFPGA! ERTRSNZET,

B App Console %F F-pybavy-Jy ©15--0F = meEET D

G 11572 HallaWard T

Hello SoC FPGA! A

Child exited with status @

6-44. TApp Console] (7F)4r—iar-ary—)L) Ea—

s —— |
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[EZLHTD A£2TIL®SoCFPGA ;EE V=27 JL (Atlas-SoC/DE10-Nano R—KkR)

21 [Z2RNYRLDETINYT] REY || &9Vv0FdE TTVr—avM5EEE main [CROTIL—2
LEY,

22. BE [#17] "3y | #83 L TTVr—a0NEEMSEITSN. [App Console] E1—IZ
Hello SoC FPGA! &RRENFET,

23. [8—YRHSLI) KA % #9VILTT VT vl avE 8 TLET .

28. [FRTDEHDEIBR] KB % | Z0)voLTT v yiarFHIRLET,

25. AZa—\—®D [¢/C++ IN—INDT1T] REY G &9V FBE C/C+ IN—ARGTATIZRYFET,

BOTEITEVEY, ChTETOREBENETLEL.

s —— |
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[ZLHTD AT IL®SoCFPGA EE V=17l (Atlas-SoC/ DE10-Nano 7R—Fh)
() ALTIMA

7. SBDSEEHICOLNT

AEETIXATIV SoC FPGA DEIRIRETH S A TIL° Quartus® Prime BIFE TR I 70D AT LR
Y—)L TS Platform Designer AT LEEY—IL, BEUV I T 7HFERETHS SoC EDS DEARAA
BT FESTEEPIDITBNALEL . SERISLEHHBRA LI DRIF LGS FSEIFLRIRRELHYFET
DTIHLETHALEELY,
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