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7. Clock frequency is known MFTyIINTINSZEEFEZRLTEAELY,
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I“ACI\IICA E |
3-2. AT7Y7 2 : HPS aR—R DB

HPS [&. Dual-core Arm® Cortex™-A9 MPCore™ Aty H—E4k QIR TS ILMSIBRSh TLET , £-.
LUTIZTRT @Y., 7ILT5° SoC FPGA [ZIX, KRECHTT HPS && FPGA &80 2 DD T OvIhLEREINE
ERS

ZDRTYTTIL. Platform Designer AT LIZ HPS TOYIDEBMEFREFITLVNET . D Platform
Designer AT L LD HPS TOYIIZHNT, HPS EBDEREFITICEMNTEET,

HPS ZERTET A1=IZFHT S GUI [ZIFEEDHET (FPGA interfaces. Peripheral Pins. HPS Clocks, SDRAM)
NABINTEY. TNEFNITDOVWTEHRELZTLET,

helio_lab_top.v

soc_system.gsys

Hard Processor System (HPS)

ARM A9 ARM A9
L1 Cashe L1 Cache
L2 Cache

Gbit Ethernet

USB OTG LWHPS

SD /MMC FPGA

Timers M

3-10. Platform Designer AT LIZEMNT % HPS TAYY

RAR—T KUY Platform Designer X T L2 HPS TV EBME LU REREEITVVET,

.
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___ 1. IPCatalog 3TDTD BERERYIXIZ, processor EASTILET,

“* IF Catalos S’Sl —

-, ProCessor X| K&

Proiect
@ New Component...
Library
=Processors and Peripherals
=tEmbedded Processors
e Mios I (Classic) Processor
* Nios Il Processor
=tHard Processor Components
Altera HPS Emac Interface Splitter
Altera HPS Trace IP

HPS GMI to RGMII Converter Intel FPGA 1P
HPS GMII to TSE 1000BASE=X/SGMIL PCS Bridse Intel FPGA IP

Mew.. | Eclit [ Add.

3-11. IP Catalog MI&EFR VIR

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

ZDAVKR—RUMD HPS AVR—RUNEERET ST OVITYT . CNMSERET S HPS AV R—R MDA
ATRTRYIADRTREINET , DIV RDEHEDHFN D4R D ELTERBILE T, [Finish) R2 %D
Yy, 2 BEIBLRRICERTSESIHEIZIE., System Contents 2T M5 HPS aAVR—RUNESATILD) 9D
LTLEEELY,

FPGA Interfaces 77 TIET /\f ANEFTHERSND HPS & FPGA BIDESDFERERERTETHENTE
FI,BRERET HPS BIDRT—RR%E FPGA [TEENILTZY. FPGA fHlAD HPS IZFIHEHILI-YUT HTEMT

° N—F-FOtyH-SZF L (HPS)
EMAC
‘ (2 )
} 244 | rio ‘ e
L \ z
asm || | JTAG 5
i el A0 SPI caN
Fowiea || T/
e T e (Vi | um I D
NAND SSD[:(;f i DMA UART
e || s 6F | | @Fvim) | @)
sarenst-toor | | wes. || rroa. || PP |
f'_M—L/ru =
T

B N N NN

«Z8nm LP ZHEZR
-8 AN ALM
FPGA - oI 2EMEE DSP
*M10K AEV B LT 640E 2+
MLAB
«fPLL

N—F-7NFR-|DOR pcie® Al 3/516/10GDD!
SORAM /M-S n—Fie H’;,-/_"s

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

ONH Y YO
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[ ]
MACNICA
3. FPGA Interfaces 37%%')y LT, TIAILNTEZNZIE>TULVS Enable MPU standby and event signals D F
TyOENLTERIZLET,
FPGA Interfaces JPeripheral Pins HPS Clocks SCRAM FPGA Interfaces  Paripheral Pins HPS Clocks SDRAM
- General - General
nable MPU standby and event signals DEmab\e MPU standby and event sizmals
D Enzble general pumose signals I:‘ Erable gereral purpose signals
[]Enable Debug APB interface [_|Enable Debug APE interface
[ |Erable Systern Trace Macrocell hardwars events [ |Enable Systemn Trace Macrocell hardware events
[ |Enable FRGA Cross Trigger Interface []Erable FPGA Cross Trigger Interfacs
[ |Enable FRGA Trace Port Interface Unit [ |Erable FPGA Trace Port Interface Unit
Enable FRGA Trace FPort Altemate FPGA Interfacs Erable FPGA Trace Port Altermate FRGA Interfacs
D Enzble boot from foza siznals l:‘ Erable boot from foga signals
[ ] Enable HLGPI Interface [1Enable HLGPI Interface
3-13. FPGA Interface %27 DEXTE
® Note:

NIF, 7490 TOEyH—NREVNLE—FTHEIM. CPU DIz V7T aRENERT NEBES
TY . BARICERCT 2D DANESERE High (THEET 5. HLUITOEYHF—DIRUREL
THETd 5 &b TEFT,

____ 4. Enable HLGPI Interface DF Ty MNNTES) (TIHILR) [THOTWSIEEREELET,

Ly

@ Note:

ZHlL. SDRAM A A—JTAATERFEADEY (14bit) ZANERDRNEAELELTHERAT IEDAT
23 TY, COEETIX. COESIIBEHYEH A,

.
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RIZHPS & FPGA BN Ty DE/RFEEZITLNET,

HPS & FPGA RICIZFZENENMTRA—, AL—T I35 R— b HYFET , R—MIEL TIE HPS M5 FPGA
~ 2 R#fi. FPGA DD HPS N 1 RH#ETT . HPS M FPGA ~D 2 Rfirk—hEZFNF N HPS-to-FPGA
interface. Lightweight HPS-to-FPGAinterface T3, FPGA M5 HPS ~M 1 RIFEDR— I FPGA-to-HPS TY,
FTRTOR—MIDNT, 77ERT B/ RICE L=/ A RIED B EOR— N DEAEELRTETHENTESE
ER

Arm® JA+zyH— O HPS H|0) Master METFHOERTBHEIE.
)y DOFRLR + FPGA BINAVKR—RUMDATEYRTFRELR] OFRLAZIEETHIETTFIERT
BIENTEFET, TVICDTRLARITTEORD LI

HPS-to-FPGA interface /% 0xC000_0000

Lightweight HPS-to-FPGA interface /% 0xFF20_0000

ERFHOTLET
HPS FPFGA av7+4%¥a FPGA
OXFFFF_FFFF to T e B
oerrr oo [ CGipRAE ] | o s . S
v\J e's 1 RS TP A Y SN ]
e e Mk | AR
X - ! ‘ Y E ortex- ex ;
Peripherals & P ‘ L MEonrey . | “NEonFRU- ||
0xFF40_0000 : 016 1 :,'L
i - scu
OXFF20_0000 Lightweight FPGA Slaves i, - : Q
DAP 1| Cowl s 1 | E—
H L2 Cache H
OxFF00_0000 ST™ ) 3 P LT T W — (512K8) H
0xFC00_0000 I | pMA —» _J Boot :
- 1 ‘ ‘ ROM = ot
FPGA Slaves : - ‘
0xC000_0000 ' lewrace) _.} onchip
' t ‘
| o
0x8000_0000 1 —.‘—f—
SDRAM
FPGASLAVES FPGA slaves 0xC0000000 960 MB
0x0010 0000 PERIPH Peripheral 0XFC000000 64 MB
gxgxo gggg IBOO‘ ROM or On-ChIp RAM I LWFPGASLAVES Lightweight FPGA slaves | 0xFF200000 2MB
Xx0000_
&2 OERMEIL L= R(AXIDT R L)@ UFHFEND
3-14. HPS & FPGA DIHNER/NRE Arm MSRI=FRLRTYT
0 &%

HPS—FPGA FEIDAA—JzARIZELTIX, U= h - HR— LR—UHIMERIZEERNSENVET DT,
FHETITSHEIESLY,
SoC [ZLHTHAE -HPS-FPGA BN 7 -+t R F:% (Cyclone® V SoC~Arria® V SoC #&)

RR—UKYREZEITVET

.
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MACNICA

5. AXI Bridges 227332/ |ZT. FPGA-to-HPS interface width % Unused. HPS-to-FPGA interface width % 64-bit.
Lightweight HPS-to-FPGA interface width % 32-bit |Z3%FEL TLIZ&0Y,

[ A1 Bridges [- A1 Bridges
FPGA—to—HPS interface width: it v FRGA-to—HPS interface width: Unused ~
HP=—to-FPGA interface width: Bd—bit » HPS—to—FFGA interface width: BA—hit
Lightweight HPS—to—FPGA interface width] [32—kit Lightweight HPS—to—FPGA interface width) [32—hit

3-15. AXIBridges DERFE

® Note:
FPGA-to-HPS interfaces ZHRNZT H&. FPGA DT RABZ—H HPS DRYITTSILIZTIEARTBHIEMNT
FFET, COEBTIHERLEE AL
HPS-to-FPGA interface ZBNTF HEL HPS MIYRA—LLEY FPGA DRYTTIIIZT IR THIENT
EFFE T, HPS-to-FPGA interfaces (&, 32 /64 /128 bit TRZBIRTETFT M COEBTIIHRED 64bit 18
FERLET,

6. FPGA interface R— % FIZAoO—)LF & FPGA-to-HPS SDRAM interface, Resets X1 DMA Peripheral
Request £ a i ESLIZELDA T avhmHYET,

____7. FPGAto HPS SDRAM Interface H\FKRSNBET FPGA interface "74F%ERO—)LLET,

____8. F2h_sdram0 A2 3—JxAREIvIL. - RIAVEDIVILT AV F3—TA REHIRLET

ZHE5IlE FPGA A5 HPS I SDRAM ANFALINZITHORATEBLEEAR—NTY . /84— kE
ACP (75 —A—-at—L2i—R—b) ZNSHEVDTHERIZTIVERATEET . TOREA. T—3D
aE—Loi—Ea——NEDRENBYET,

SEIFFERLEFEADTR—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

Tooe AR ] MNarme Twpe Width
I E%M M ~ '

+E] 7B

3-16. FPGA-to-HPS SDRAM A 4—J A AMDERFE
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9. Resets U3 FETRIO—ILEIULET,

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

11. DMA Peripheral Request t2%> 3> Tl&. Enabled FIDTDETDITH No ERRSN TSI EFREALET .

® Note:
DMA peripheral request ZH%11Z9 % &. HPS fHlD DMA 3> hO—5—0 Peripheral Request {5 5%
FPGA J7 ) v BINERRTREITIRY E S,
Peripheral Request {E5ZF|FLT- DMA EnEF1TOEEERE. 1

BEE No ZEVbLFET,

4EE FPGA [ZEEELI-aR—

Resets / DMA / Interrupts DEXEITILLTDE

Ver.20.1 / Rev.4

2025 £ 2 R

- Resets

|_| Enable HPS-to-FPGA cold reset output

[ ]Enakie HPS warm resst handshake simnals
[ Enable FRGA—10—HPS debug msst meauest
r] Enable FPGA-to—HPS warm reset regusst
[ Enabie FRGA-to-HFS cold mset rmouest

Peripharal Req, Enabled

[N e
1 No
Mo
3 Na
4 Mo
5 Mo v
“ Inte

|| Erabis FPGA—4s—HPS Intermupts

HPS—to-FPGA

[ Ermbie CAN irtarmupts

[ ]Enable diock periphersl intermupts

|:| Erable CTI intenupts

|_ ]EnaHe DMA interrupts

[ ] Enabiiz EMAC interrupts (for EMACO and EMAGT)
|:| Enable FPGA manager intenupt

|_| Erable GPID Intermupts

[ Enatiz I2C-EMAT interrugts (for I2C2 and 1203)
[JEnable 12C peripheral intsrupts (for 1200 and 1261)
[ Ermbie L4 timer interrupts

[ Enable MAND intermupt

|:| Enable OSC timer interupts

JEnaHe Gluad SP interrupt

[ Enable SD/MME intairupt

|:| Enable SF1 master intermupts

|_| Ersble SP slave interrupts

[]Erabis LIART intsmints

|:| Enable USE intermupts

[ Ermbls watchdog interrupts

12. Interrupts 122732 M . Enable FPGA-to-HPS interrupts 7+ 3 NN ZIi>TWNA T EEHERALE T,
IS Arm® TOtyH—(IR L TEIYAA EERLEE A

BYTY (TIHILMDLEREIHYFEEA):

3-17. Resets/DMA/ Interrupts DEXFE
S ——
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[FCHTD 7ILT5°SoC FPGA JEE =27 )L (Atlas-SoC / DE10-Nano 7R—Fhx)
I“ACI\IICA E |

HPS RYTTSI)LDEETE (MAC. UART. I12C. SDIO. USB)

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

HPS DEVDZLIERK 4 DOR)ITSIILTHEINTNWET  LHALENSFERTESNDIE 1 DORIY
TISILDHTY, FD=H. AT ERYISIILAELTTEUAHRELLENESIZ. EVDEY HTEIEET
BDLENHYET . EVDEY LB TIEHRK 3 3

BYDINTGA—E— (HPS1/0 Set 0 ~ 3) MDFBIRTBIEMT

CEER
[~ HPSPins | HPS Pins HPS Pins I {MIXEDZ Banlt] HPS Pins HPS Pins
| (DEDICATED Bank) | :GENER.AL Bank) :EMN:: Bank) || _Jiﬂlzd_?ﬂ only || (FLASH Bank) || (MIXED1 Bank)
AN b _ & '§
=8 el
@ C 5 [ 2]
. S8 58% =
| Scan Ew2EO §
Manager 28 5, e
258¢% - 5
=8 e
Y Y Y
Pin Mux -
A i A A .
& | EMAC 0.1 Husa 0.1 J Flash
g Conlrollers
System Manger (NAND,
b System registers directly drive SDMMC,
Manager mux selects QSsPI
L
/ GPIO/LoanlO Mux =
A
Y
GPIO 01,2

3-18. HPSI/0 DE =T ILFILOH—

.
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___ 1. Peripheral Pins 37%&RLET,

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

3. Ethernet Media Access Controller 00 EMAC1 mode % RGMII [ZE%ELE T,

4. SD/MMIC Controller @) SDIO pin % HPS /0O Set0 [Z3XELZET .

5. SD/MMC Controller @) SDIO mode % 4-bit Data |Z3XFELFET .

6. USB Controllers 0) USB1pin % HPSI/OSet0 |ZEXFELET,

7. USB Controllers 0) USB1 PHY interface mode % SDR with PHY clock output mode |Z3%ELEY .

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

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

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

11. UART Controllers @) UARTO mode % No Flow Control |ZE%ELET,

12. 12C Controllers @ 12C0 pin % HPSI/O Set0 |Z:XELET,

13. I2C Controllers @) 12C0 mode % 12C |Z3RFELEY .

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

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

RERD/INGA—F—([FRR—DESHL TSN,

.
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FRGA Irterfaced re JHES Clacks SDRAM FPGA Irterfaces Fericheral Fins HPS Clocks SDRAM
" Ethernet Media Access Controller " Ethernet Media Access Controller
EMACD pin {Unussd EMACD gin: :UHLEed -
EMACD mode: [N/a = EMACT mode, INA
EMACY gin [Unussd EMAC! piry [HPS 1/0 Set0 v
EMACT mods [NAA: EMACT mode [RGMII v
MAND pin [Unused MANL! pin {Unused v
NAND mode: N NAND mods: [NZA
[ Quad SPI Flash Controller [ GQuad SPI Flash Controller
QSP pin [Unused QS pir [Unused %
QSFI mode INA&T~ Q5P mode INZA, ~
" SD/MMC Controller [ SD/MMC Controller -
SDIO pin [iread S0I0 pir HPS 1/0 Set0 v
SO0 made [N/A ~ £0I0 mode |4-tit Data ¥
[ USB Controllers [ USB Controllers
LISB0 nin |Unuised LISBO pin |Unused v
LISBO PHY interfacs mods: [N/A ~ LEB0 FHY interface mode I o
LSBE1 pin [Unused LISB1 gin [HPS 1/0 Set0 v
LIEBT PHY interface mods: |NAR LSBT PHY interface mods] SOR with PHY clock autout mode v
" SPI Controllers [ SPI Controllers
SFIMD pin [Unused SFIMO gin [Unused ¥
SR ke = SPIMD mods: /A
SPIMI gin {ad SPIMI gin [HPS 1/0 Set0 v
SPIMT mode IN/A ~ SPIMI mods Single Slave Select v
SPIS0 pin [Trmed SPIS0 pin Thused >
SPISD mode IN/A = SPIS0 mode IN/A ~
SPIST pin [Unused SPIS1 pin (Unussd v
SPIST mads [N~ SFIS1 mode INAD,
[ UART Controllers [ZUART Controllers e
LIARTO g |Unused LIARTO pn IHPS 1/0 Set0 v
LIARTO mods: [NAA LIARTO mods [No Flow Control
LIART1 gin: [Unussd UARTY g Dnsed "
LART! meda [NZ& ~ UARTT moce IN/A, ~
[ 2C Controllers | 12€ Controllers
1260 pin |Unused 12C0 pin [HPS 1/0 Set0 v
1260 mode: [N/A - 12C0 mode RC
12C1 pin e 12C1 pin IHFS 10 Setl v
12C1 mods /A 12C1 mods e v
1262 pin [Uieed 1202 pin |DriEed ¥
12C2Z mode /B - 12G2 mode: [N7A -~
123 pin ;unmd 12C3 pin [Unus=d v
1203 mads: INA ~ 1203 mode INAA
CAND pin p— CAND pin Unused .
CAND mods (A = CAND mode INA
CANY pin |Unused CANT pin |Unused ~
CAN mode: [N CANT made [N/A -
[ Trace Port Intarface Unit | Trace Port Interface Unit
TRACE pin |Unisad TRACE pirc |Unussd v
TRACE mode INAA » TRACE mads [N~

3-19. HPS RYTTTILDERTE

.
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I“ACI\IICA e ]
Peripherals Mux Table +7 3> TlXERELI-EL DERBEERT HENTEET,
1 DOEVIZIE 1 DDERELMNEZDEFTEER A, TDT=H. HPS DEEBNIITIILARELCEL %
ALY, RLEVIZ HPS RYTII)LE GPI0O DFRENEEZ YT HEFTEFEE A, TD=H. 20D
Peripherals Mux Table t733> T, §E> D REERHEFEL TEZELY,

ERDFIFELZERLTEY ., FOEUNMEARASN TWAIBEIIAFIZEYET . RYTTIILDELELT
FEALTULVEWLEVIX HPS @ GPI0O EVELTHERATRIRETY . TDIHEIIELTEDE GPIO DRIV EIRT
ZETHEBILGYET,

EVIZRLTEHREIFEETULVSE AL Message Window [Z Error MEBTREH., £=FDE DHENFR/ NA
SARENET DT, EQEUHIBEAZIRILTLNAONE) TILEA LIZHBIENTEET,

TIEERIZFEARALTLVALEVE GPIO EVIZERELTHELLD,

____16. Peripherals Mux Table 2723 T GPIO09 %%')vH3 BT &IZkY. GPIO09 ZEZNZLET,

® Point:
FUSICHEENDNBIGEENHYET DT, MELHILZNEIITEELTLESLY,

12C2.50A (=0}
262 SCL (Set0)

[ Peripherals Mux Table

2C250A 5=10)
1262 SCL S=t0)

3-20. HPSGPIO09 MDEXFE

® Point:
HLY) O TELMNST=15E . HPS component # A 7AYTRYIADAETIZHS [Finish] Z1EIR.
F71=(% Parameters #TD “x” %%')w-LT HPS component A 7 A5 RyHIR%E—BECT=#.
BE hps_0 aVR—RUNERE T ILI) VI LTINGA—R— 4V R EFREEEE KT TS,

Generate HDL I Finish I‘

v l B button_pio PIO (Parallel 1/Q) Intel F..
if—(j: . clk Clock Input
= reset Resst Input
= 0 fovalon Memory Mapped
] Parametersl 33' o .
System: soc system  Path: hps O v -...
Armia V/Cyclone W Hard Processor System

altera_hps

hps_0 AVR—REETILIYY

FPGA Interfaces Peripheral Pins HPS Clocks SDRAM

3-21. GPIO ERERFZD) I TELEIS-IHBEDRIGSE
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17. [E#IZ GPIO35. GPIO40. GPIO53. GPIO54. GPIO61 #EHI-ZLET .

asP oK T RS 1 i i T
Qspi_ss1 = L GPIO35_ I OANIGES
sDwmC_cvD OANI3E
SoMMC_PWREN GPicaT ORNIGHT
SDMMIC_D0 GPicss OANIGH
SDMMIC_ D1t SEciE OANIEE.
SDMMIC_D4 “GPIO4) OANIGR
saMMe_Ds pciziozan OANIOZ1
SoC_oe [ Icaz OANIGEZ
SOMMC_D7 [ 1043 OANIOAT
HPS_GRIOME [ [eTES OANIoE:
SDMMC_CCLK 0T [ 1085 OANICHS
SDmMIC_D2 [ 1048 OANIES
SDMMIC. [ 10aT OANIAT
TRACE_GLK [ 10as OANIET
I 1085 OANIOaT.
I 1050 ORNIOHT
I 1051 OANIOST
Fe OANIOSZ
TRACE D4 L GPIOS3_ i OANIOSS-
TRACE DS 3 SPIS1 MOS! (5=10) = ' OANIOBS
TRACE DG |5PIS1.550 (Set0) wo v OBNIOES
TRACE D7 |sPis1 MiIs0 (e TRAGE D7 ¢ I 1058 OANIOSE
SPIMO_GLK 51,504 P10 CLK (510) [ 1057 OANIOST
SPIMO_as! P10 MO (5210) [ 1055 OAN
sPIMo_ise PINGMISO (S219) [ 1059 OANICES.
SPIMa_ss0 Fim0.550 «smm ke OANIET
UARTO_RX B GPIOS1 ] OANICaT
UARTO_TX. |spim1 581 (Se0) wmwsmn I Cricas OANIOEZ

3-22. HPSGPIO DEETE

18. [/EHE. TRIDELSIZ2DDIZ—LSMNZ, T5—HNHTWVEWI EFEZREL TS (D200 5—IF#E
THERLET),

4= Messages xi} ==
Tyre Fath Messaze
=) 2 Errors
soc_system hps 0 hps_0.h2f axi_clock must be connected to a clock output
soc system hps 0 hps_0.h2f lw axi_clock must be connected to & dock output
=4, 7 Wamings
A soc system.hps O ”Configuration/HPS—to—FPGA user 0 clock frequency” (desired_cfg_clk_mhz) requested 100.0 MHz, but only achieved 97.368421 MHz
A |soc system.hps O 1 or more output dock frequendies cannot ke achieved precisely, corsider revising desired output dock frequendies
A soc_system hps 0 ODT is disabled. Enabling ODT (Made Register 1) may improve signal integrity
iy soc_system_button_pio button_pio.s1 must be conrected to an fvalornMM master
A soc_system.dipsw_pio dipsw_pio.s] must be connected to an Avalon—tM master
A soc_system.led_pio led_pio.s1 must be connected to an Avalon—MM master
A soc_system.onchip_memon? _0/onchip_memon?_0.s1 must ke conrected to an fAvalon—MM mastsr
=[] 5 Info Messagss
Qo soc_system.button_pio FIC inputs are not hardwired in test bench. Undefined values will be read from PIO inputs during simulation
] soc_system.dipsw_pio FIO inputs are not hardwired in test bench. Undefined values will be read from FIO inputs during simulation
@ soc_system.hps 0 HPS Main PLL counter settings: n=0m =73
[:] soc_system hps 0 HPS perphenal PLL counter settings: n =0 m =239
@ soc_system. led_pio PIO inputs are not hardwired in test bench Undefined values will be read from PIO inputs during simulation

K 3-23. EVEBAIS—HELNEESDRTS

Bz, E 3-24 DESIBIS—IHTULNBIEE. SPISO & UARTO DELDFHEIFREETIVET DT, REIC
BRUDGEVODVHERRL  BEZFIToTZELY,

CDBITIE, ARRFERALELY SPISO ZFERATHIEELHOTNDT=D., TS—ITHH>TWVET , 5REZF Unused
EFHE. IT—HEHAFET

# Porameters /1|
System: socsvstem  Path: hps O

Amia V/Cyclone V Hard Processor System
altera_hes

[ SPI Controllers

SPIMO pin: |Unused v
SPIMO mode: N/A v
SPIMI pin: [HPS 1/0 Set0 |
SPIM1 mode: I
SPISO pin =
oo = ERALALY SPISO ZFROTERELT=1=8" -
SPIST pin |Unused A
SPIS1 mode: N/A ~
[FUART Controllers
UARTO pin |HPS 1/0 8et 0~/
UARTO meck Mo Flow Control ~
UART1 pin [Dnused |
UART1 mode: 78~
< S - — 3
SPISO & UARTO D& HELVDIS—HRAE
!ol; Msssaga‘} R
Type Path Message
[P |

SYS ! Fax
©  |soc systemhps 0 \hps 0l hef I i doek st be tonrectod s ek BEtaIt
:

3-24. EVBRBIS—HDHEEDRRHI
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3-4. A7 4 : HPS YOV DRTE
HPS Clocks 27 Tl&. Clock V—RERLEHMNREINET , SHDD/NFTA—2—I[E, TXT Clock Manager
Component TEEINET,

CDRTTHRESN=NTGA—E—(F, T—rO—4F— (Preloader Y7+ 7) DERBIZERINET,
Preloader [ T4. JBE 2: YIMT7EE (1) Preloader MAER] THERLET .

1. HPSClocks 3% #IRLET,
2. Input Clocks 37 %&RLET,

3. EOSC1 [ EOSC2 clock frequency H% 25MHz |ZERESN TSI LEMERELET . £, TXTD FPGA-to-HPS
PLL Reference clocks H &SN 75> TNAIEEREELE T, EOSCL (& HPS RIDERE>T HPS M MPU M
IOV EERT B=OITERIOYI)—RATY , SEERL TS Atlas-SoC R—KF4> DE10-Nano 7R—
Tl&. 25MHz BAASTWVS=HOZDKIITFHELTLET,

FPGA Interfaces Perpheral Pins | HPS Clocks |SDRAM

|- External Clock Sources

EOSCT dock frequency: 250 hAHz
EOSC2 dock frequency: 250 hAHz

[ EPGA—to—HPS PLL Reference Clocks
[ Enable FPGA—to—HPS SDRAM PLL referencs dlock

D nable FPGA—to—HFS perpheral FLL reference clock

FPGA—to—HPS SDRAM PLL referencs clock frequency: (0.0 WHz
FPGA—to—HPS perpheral PLL reference clock frequency: (0.0 hiHz
|- Peripheral FPGA Clocks
EMACTO emac) md clk dock frequency: 25 WHz
EMACTO emac) gt clk dock frequency: 125 WHz
EMACT emac! _md clk dock frequency: 25 WHz
EMACT emac! _gtx clk dock frequency: 125 WHz
QISP agepi_ sclk out clock frequency: 100 WHz
SPIMO spim0 sclk out cock frequency: 100 WHz
SPIMT spiml sclk out clock frequency: 100 WHz
[2C0 120 clk dock frequency: 100 WiHz
[2C1 i2c1 _clk dock frequency: 100 WiHz
[2C2 122 clk dock frequency: 100 WiHz
[2C3 123 clk dock frequency: 100 WiHz

3-25. HPS to FPGA Clock DE&5E
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____ 4. Output Clocks #7%&RLET,

5 THROKSIEESNTNAILEZHERALET (TIHILMSEREHYFERA) CHLDATTIE HPS D%
NS DEMERIRBERTET HENTEFY  BRELMEITIELT PLL DEREEABEBFESNET .

FFGA Interfaces  Penphersl Pins HFS Clocks SDRAM

| Clock Sources

Penpheral PLL refersnce clock source: EDSC clock v
SOMMC dock source |Periphersl NAND SDMMC dock v

MAND clock sourcs [Fsnipharsl NAND
QSF] dock sounos: IMgin OSF] dact
|Peripheml bese dock =
{Paripharal base dock «

L4 MP clock source
L4 5P dack souros

SN

[* Main PLL Output Clocks — Desired Frequencies

Diafault MAL clock frequency 1925.0

[ Use default MPU dock frequency
MFU clodk freouency len 0

DE10-Nano MDiF& 1. 800.0 MHz r

BA
!

L3 MP dlock frequency |1850 «~ | DE10-Nano DIZ&IE. 200.0 MHz
L3 5P dock frequency 925~ N DE10-Nano ODIBAIE. 100.0 MHz
Diebug AT clock frequency: 250 v e

Debug clock frequency 125 ~ MHz

Distag tracs dock frecusney (260 i MHz

L4 MF clack frequsncy oo MHz
L4 5P dock fieausncy 1000 MiHz
Configuration/MHES—eFPGA war 0 dock frequenay: (1000 Mz
* Peripheral PLL Qutput Clocks — Desired Frequencies

SOMMC dack frequency {z000 MHz
MNAND dock frequency |1 Mtz
GSPI dack freouerncy I
EMACT dack frequsncy: BEn | ha

EMACT dock frequency {2800 = MHz

USH clock freouesncy 2000 Mz
SPI dock frequency {2000 MHz
CAND clock frequency: {1000 MH:
CAMNI clock freauency: (1000 e
GFIO debolinoe dack frequency {32000 Hz
[]Enabls HPS—to—FPGA ussr 0 clock

[|Enable HPS—to—FPGA user | clock

[ Erable HPS—to—FPGA user 2 clock

HPS=te-FPGA uwser () dock frequency: nooon (¥
HPS—0-FPGA user 1 daock frecuancy 1000 }
HFS—to—FFGA wsar £ dock frequency: H00.0 ¥

3-26. HPSto FPGA Clock DEETE
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3-5. A7v7 5 : SDRAM DEEFE

SDRAM #T(Z[&. HPS I SDRAM O hA—5—HKIUEST S DDR [ZRET B/ \5A—4—%
TavhHpYET, SDRAM 2T DRERZIX SDRAM FERDT=HESIZ 4 DDAT (PHY Settings, Memory

Parameters, Memory Timing. Board Settings) H\$%HYET,

CODREIZKY, HPS OviR—

UROERTY BI-DITMETIRIETY),

- Platform Designer - soc_system.gsys (C:¥lab¥soc lab¥cv_soc lab¥soc system.gsys)

R bHY Platform Designer > AT L(Z1B

1. Arria V/Cyclone V Hard Processor System 24K )M TERD [Finish] Z')vILET,
mENFET CROFIET Presets )4

File Edit System Generate View Tools Help
=7 b T Parmmeters oo
System: socsystern  Path: hes O
D Show signals N
Aria ¥/Cydore  Hard Procsssor System
altera hps Details
hps_0 ~
:; o onautt - condu FPGA Interfaces Periphersl Pirs HPS Gloc] SDRAM
ai_cloc
lock e 56—
h2f_Iw_axi_clock | hor | SDRAM Protocol: [DDR3 v
Y e 1 PHY Settings  Mermory Parameters Memory Timing Board Settings
[* Clocks
Memory clock frequency: 3000 | MHz
[Use specified frequency instead of calculated frequency
Achieved memory dock frequency: 300.0 Hz
PLL reference dock frecuency: 125.0 MHz
[~ Advanced PHY Settings
Supply Voltage: 15V DDRE  ~
/0 standard: SSTL-16
v
< > < >
% Messages ¢ ==
Twee  Path Message ®
=[x) 2 Enors A
O |socsystem.hps 0 hps 0.h2f axi_clock must be connected to a dlock output
@  |socsystem.hps 0 hps_0 h2f lw axi_clock rmust ke conrectad 1o a clock output B
< >
2 Errors, 7 Warmings Generate HOL. || Firish

3-27. Parameters 1RO RRDEH

2. System Contents ) 4> K7@D HPS

avR—

Parameters "4 RORIZRRSEET,
UL, RDFIET Preset V1R DERTRT DF-OINETIZETY,

Platform Designer - soc_system.gsys (C:¥lab¥soc lab¥cv

lab¥soc system.qsys)

FUREZTILOYYYLTEE HPS DA T ay

File Edit System Generate View Tools Help

walon Memory Mapped

Bgsw c Functions

L+‘ Interface Protocols

Reset Input
PIO (Parallel 1/0) Intel F.

[H Low Power

Clock Input

H Memory Interfaces and Controllers
) Pmoessors and Peripherals
HQsvs Interconnect

L+‘Tm —State ComDonents

System Contents "4~/ Rm7|Z3B

nE

L...

ierarchy DeviceFami #| -8

soc system [soc system.asys]
[H-»= button pio extermal connection
= clk

[+-# dipsw pio external connection
o= his io

8= led pio external connection

= mermory

e reset

& bytton pio

hps AIR—RUNEZTILI)VIT S

Reset Input

Puvalon Memory Mapped
Conduit

PIO (Parallel 1/0) Intel F.
Clock Input

Reset Input

Ava\on Memory happed

external_conn
B dipsw_pio

niz

PIO (Paral\e\ 1/0) Intel F.
Clock Input

Reset Input

Awvalon Memory Mapped
Oonduit

(Canduit
Conduit
Reset O utput
h2faxi dock  |Clock Input
FRE b thaster |80 Magtar
h2f hw_axi_dock (Dlock Input
h2f hw axi_mas. |4 Master

led_pic

dipsw_

button

v

ey e
System: socsystern  Path: hps 0
Aria V/Cyclone V Hard Processor System i
altera_hps | Detslls
A

FPGA Interfaces  Peripheral Pins HPS Clocks SDRAM

[ General
["]Enabls MPU standby and event signals

["]Erable general purpose signals
[[]Enable Debug APB interface
[]Erable System Tracs Macrocell hardwars everts
[ Enable FPGA Gross Trigzer Interfacs
[T Enabls FPGA Trace Port Interfacs Unit
Erable FFGA Trace Fort Altermate FFGA Interface
[ Enable boot from fosa signals
[IErable HLGP! Interface

[+ AX1 Bridges
FPGA-to-HPS interface width Unused |
HPS—to—FPGA interfa cs width: B4-bit v

Lightweight HPS—to-FPGA interface width [3-bit v

RET DL

REE

X 3-28. HPS /%
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3. Parameters "7 4> K90 SDRAM BT %) vHoLET,

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

@® Note:

Preset "7 R DRRSNTULVELG AL, Platform Designer 0D View A=1— = Presets ZEIRLE
RaETEELY,

FNTERIRSNZEULIGEE L. Platform Designer D View *=1— = Reset to System Layout Z&IRi&.
BE Preset ZiERLTHTZELY,

4. Presets "74>FTOM Atlas_HPS_SDRAM ') tyhEREIRLET,

Paramsters 5| 0l Presets i e

Presets for hps 0O

[Prizsigss
i
~# ELPIDA EDJ108BASE-EC

~-o ELPIDA EDJS308BASE-EC
~—» JEDEC DDRE2-1066 256MB X3

3-29. Tt vrDER

_ 5 | Apoly | EHUvUTSHE. Atlas HPS SDRAM MAKFTNAFALENBIET TT , COIKREIZHE->TLIWNIE
REMNELLRMENTNET,

____ 6. SDRAM BTMRREINTULVELMEE L. SDRAM 2T%E9)vILET,

___ 7. PHYSettings 7%y, TRIDFRELLGEOTWAIELFHEALET .

FRGA Interfaces Penpheral Pins HPS Cloc
SDRAM Protoool: |DDR3 v

l PHY Settings l\femory Farmameters 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
PLL reference clock frequency: 250 hiHz
|' Advanced PHY Settings
Supply Yoltage: 15V 0D0DR3S ~
[/0 standard: SSTL-15

3-30. PHY Settings (DFESE
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___ 8. Memory Parameters 2 7%%')v7L. TRIDFRELLTEO TSI EEHERLET,

FFRGA Interfaces Penpheral Pins HPS Clockg
SDRAM Protoool: |DDR3 v

PHY SettingS[MemOW Farameters ]Memoryr Timing Board Settings

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

WMemory vendor Other »
Memory format: Discrete Device
Memory device speed grade: 8000 v hiHz
Total interface width: 32

MNumber of DQS groups: 4

Mumkber of chip select/depth expansion: |1~

MNumber of clocks: 1 v

Row address width: 15

Column address width: 10

Bank—address width: 3

Ernable DM pins
DGQS# Enable

3-31. Memory Parameters

9. Memory Initialization Options 233> EF TAIA—)LF )L, ODT Rtt nominal value |Z RZQ/6 H FXEIN
—CL \%) — &éﬁ&;h\bi—g—

|' Memory Initialization O ptions
Minor Addressing 1 per chipselect: D

Address and command panty

Burst Length: Burst chop 4 or 8 (on the fly) ~
Read Burst Type: Sequential v

DLL precharge power down: OLL off v~

Memory CAS latency setting: 7

Output dive strength setting: FEZQ/E v

00T Rtt nominal value:

Auto selfrefresh method: Marual v

Selfrefresh temperature: MNormal v

Memory whte CAS latency setting: 7~
Dyramic ODT (Rt W) value: Dyrnamic ODT off ~

3-32. Memory Initialization Options
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__10. Memory Timing 37%%')v7L. TRID@EYDEELE>TNAEEFMHERELET,

FPGA Interfaces Peripheral Pins HPS f::uod.{ SDRAM |
SDRAM Protocol: [DDRS

o

PHY Settings Memory F’arametersl Memory Timing iﬁmrd Settings

Apply timing parameters from the manufacturer data sheat
Apply device presets from the preset list on the night

tIS (base):
tIH (basa)
105 (basa)
tDH (bass)
tDQASG

1aH
tDASCK.
tDQSs

tQASH:

tDSH

0SS!

HINIT

tMRD (tMRW):
tRAS:

tRCD:

tRP

tREFI (tREFlab)
tRFC (tRFCab)
HWR

tWIR

tFAW

tRRD

tRTR

175
1250
]
125
120
10.38
400
025
038
0.2
02
200
4
350
1375
1375
18
300.0
150
4
375
15
15

3-33. Memory Timing

B2 BBRBRE
3

cycles
cycles
cycles
cycles

cycles

ns
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MACNICA
11. Board Settings 27 %%')w4L . Setup and Hold Derating t2%>/3> & X1 Channel Signal Integrity 273> T,

Use Altera s default settings DNEIRENTVHIEERERLET,

FPGA Interfaces Peripheral Fins HFS Glu

SDRAM Protocol. \DDR3 v
PHY Settings Memary Parameters Memory Timi :.
Use the Board Sattings to mods| the board-evel effects in the timing analysis

The wizard supports single— and multi-rank configurations. Altera has determined the
effects on the output signaling of these configurations and has stored the effects on the output slew
rate and the channal uncerainty 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 Hyperl ynix or similar simulators to obtain
values that are representative of vour board.

[ Setup and Hold Derating

The slew rate of the output signals affects the setup and hald times of the memory device

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

Derating method @ se Alters's default settings
5':|5mcify slew rates to calaulate setup and hold times
() Specifysetup and hold times directly

CK/CK# slew rate (Differantial) 2.0 Ve
Address and command slew rate: o Vs
DAS/DASH slew rate (Differential) 20 Vins
[ slew ate: 1.0 /e
15 0325 s
tiH 035

t0s 02

tDH. 0225

Chanrel Signal Integnty is a measure of the distortion of the eve dus to intersymbol interferencs
or crosstalk or other effscts. Typically when going from a singe—rank configuration to a multi-rank
configuration thers is an increase in the channel loss as there are multiple stuks causing
reflections. Flease perform your channel signal integnty simulations and enter the extra channel
uncertainty as compared to Altera’s reference eye diagram

Dorating Msthod Alisra's default settings

() Specify channel uncertainty values
Address and command eve reduction (setup), 00 ns

3-34. Board Settings (1)
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__12. BoardSkew 93 FETRIA—)ILE UL, R—RRF1—DTRIDEY THHZEERERLET,

Channe| S:.gnal Integrity is @ measure of the distortion of the eve dus to intersvmbol interference
or crosstalk or other effects. Typically when going from a singde—rank configuration to a multi—rank
configuration there is an increase in the channel loss as there are multiple stuks causing
reflections. Please perform your channel signal integnty simulations and enter the esdra channel
uncertainty as compared to Altera’s reference eye diagram

Derating Method (@) Liss Alters's default settings
() Specify channel uncertainty values

Address and command eve reduction (setup): 00

Address and command sve reduction (hold) 0.0

Winte DG eve reduction: 0.0

White Delta DGS amival time: 00

Read DQ eve reduction: 00 v

Read Delta DUES amval time: 00 S

[ Board Skews

FCE traces can have skews betwesn them that can cause timing margins to be reduced Furthermors
shews between different ranks can further reduce the timing margin in multi-rank topologies

Restors default values
Maximum CK delay to DIMM/device 06 ns
Maximum DQS delay to DIMM/device 06 ns
Minimum delay differencs betwean CK and DQIS -0 ns
Maximum delay difference bstween CK and DAS: Dot ns
Meximum skew within DQS group 002 ns
Masimum skew batween DUS groups: 0,02 ns
Average delay difference between DGl and DQS 0.0 ns
Meximum skew within address and command bus 0.02 ns
Average delay difference between address and command and CK: 00 ns

3-35. Board Settings (2)

___13. Platform Designer 0 File *=a1— = Save Z:&RL. CCETOFIETIEELT: HPS D/NTA—F—FHTERN
BERELFET,

.
Ver.20.1 / Rev.4 2025 & 2 A 32/111 ALTIMA Company, Macnica, Inc.


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

[FCHTD 7ILT5°SoC FPGA JEE =27 )L (Atlas-SoC / DE10-Nano 7R—Fhx)
mACI\IICA 2 ——

3-6. ATV 6 : HPS MYOVIETHRR—MEBDERTE
CDARATYTTIE HPS D H2F Ty HoOyoE IWH2F Ty DIV DEREEFITINET .
CCTHRET SOV BETVvOD FPGA BID70OvY (FERID hf axi_ck & h2f lw_axi_ck) TY,
HPS BIDY Oy Y& 13-4, RTwT 4 : HPS OV DERTE | TRELT 13_main_clk %> 14_mp_ck &7%3Y,
NHBERETHIAVIEIEERZYET, /O IDEWNE, TV HNTRIINENET,
Ff-. HPS DIHRAR—MEEDHRTELITLET , COITHRKR—MEEIL Platform Designer FMEREDBISIZ
ERSNET, F=&& L. Platform Designer & FPGA DD OO EDIEHRPEV~DEREIZFERINET,

FPGA Fabric
F 3 .
32, 64, or 128 Bits 32 Bits 32, 64, or 128 Bits
(h2f axi_clk) (h2f_lw_axi_clk) (f2h_axi_clk)
M 32 Bits 32 Bits S
14_mp_clk) (I14_mp_cdk)

AXI 5 P __Mp__ S

AHB <—| |_’ AHB L
(GPY) M M M (GPV)
HPS-to-FPGA A | | A || ake FPGA-to-HPS
Bridge , , Bridge
Lightweight
S -to- i M
N HPS-to FPSGA Bridge A
AXl | (GPV)
64 Bits £ 32Bits 64 Bits
(13_main_clk) (14_mp_dk) (13_main_dk)
M M S
AXI AXI AXI
(L3 Main Switch) (L3 Slave Peripheral Switch) (L3 Main Switch)

L3 Interconnect

3-36. HPS & FPGA [l AwY
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____ 1. System Contents 37 |Z#8ILET,

2. Export §|ZIEE5R%ECHRTHIET, Platform Designer AT LDINEZIETIHEELT ENTEET &IF
EBMLT= HPS aAVR—RU D hps_io R—kHY hps_io EWNIEBLZ TIHVRR—IESNTILVSIEERERL
EX IR

3. [E#RIZ HPS AV R—R MDD memory R—kH memory EWVSIEB LR TIVRAR—FSN TSI EEFTEEL
F9, CBLIIEIFERFELS= HPS Bl SDRAM @ 10 T,

4. HPS aAVR—RED h2f resest ZLHOAR—ILET ., H2f reset M Export |EZTILI) v,
" h2f_reset” |Z) 2—LLT=#. Enter F—FMLTTHRR—FLFET,

5. HPS E® Clock Input A1>3—2JT AR h2f_axi_clock DERFEZITLNET . H2f_axi_clock DIED Clock 50D
WA A=2—T ok 0 ZEIRL. h2f axi_clock 12 clk_ 0 ZHEHRLET

6. [EI#RIZ HPS E@ Clock Input 18— AR h2f Iw_axi_clock DRFEZEITLVET . H2f Iw_axi_clock D&
D Clock FIDT A I AZ1—T ck_0 ZZEIRL. h2f_Iw_axi_clock 1= clk 0 ZHEHELET .

*~ Platform Designer - soc_system.gsys (C:¥lab¥soc_lab¥cv_soc_lab¥soc_system.gsys)

Double 0 clkQ v
he T lw axa_mas | AX] Master

File Edit System Generate View Tools Help
= —
L= System Cantents 22 IIAddress Map & | Interoonnect Requirements
= |= a‘m&:ﬁystem Path: hps 0 h2f reset.
; .. Connections  Name Dascription Export Clock
X v 8 clk 0 Clock Source
= =2 clk.n Clock Input clk exported
0 cdkinresst Reset Input reset
Z — clk Clock Output clk O
- 4 clk reset Reset Output
v M = onchip_memo... Or—Chip Memory (RAM
¥ clkl Clock Input clk 0
s1 Pvalon Memory Mapped .. [clk1]
reset] Reset Input [clk1]
M 2 led_pio PIO (Parallel [/O) Intel F...
clk Clock Input clk 0
reset Reset Input [clk]
sl Lyvalon Memory Mapped [clk]
<1 external_oonn... [Conduit led_pio external_co...
[ B dipsw_pic FIO (Farallel [A0) Intel F...
clk Clock Input clk 0
reset Reset Input [clk]
sl HAvalon Mermary Mappsed .. [clk]
<1 external conn. [Conduit dipsw_pio_external
M 2 button_pic PIO (Parallel [/O) Intel F
clk Clock Input clk 0
reset Reset Input [clk]
s1 Lwalon Memory Mapped [clk]
<1 external_conn.. Conduit button_pio_externa...
v 2% hps 0 Airia WA Cyclone W Hard .
e memory’ Conduit memory
il i hps io
: Double—click to
 axi ck Input unconne
h2faxi_master &3] Master [H2f axi_
h2f b axi_clodk Clock Input unconne
h2f lew axi_mas... AX] Master [H2F ..
v 5% hps 0 Armia V/Oyclone V Hard |
= memory Conduit memory
el hps_jo Conduit hps_io
H hefreset Reset Output h2f reset
hefaxi_clock  [Clock Input cik O
h2f axi master |AX] Master
|

3-37. YOV ETHRAR—MEBDETE

CDBERAT dk0 DNiEFRSNF-D T, & 3-23 [2HLVT Message Window [ZHTLN-2DDI5—Aytz—
~¢b\ll\\<féj—CL\6‘iT—c—d—
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3-7. A7 7 : HPS aAVR—RU MDA R—R U b DR

ZDRTYTTIL, Platform Designer ' AT LIZBIILT= HPS aVR— k& Platform Designer & AT L
[CREFEHDIAR—RUNEERLET . 50 FPGA flIX ck 0 (S0MHz) TENMESE D=8, HOMLSH
ck 0 BAEIAVR—RUMIERINTOVET,

____1. Onchip_memory2_0 2> iR—22b® Clock Input A2 B—JTARADY, ck 0 I3RS TSI EEHERLE
ER

2. Led pio A R—HRULD Clock Input 13— R, clk 0 ITHEBISN TSI EEHERLET,
__ 3. Dipsw_pio A R—FRkD Clock Input A2 2—JTARAD, clk_0 IZ3EFSN TS EERERLET S
___ 4. Button_pio AVR—F M@ Clock Input A2 3—TTA XM, ck 0 [THEHIN TSI EEFMHEELET,

___ 5. Onchip_memory2 0 @ s1 %:E&RLIz%&. BIVVIETHIELICKYRTINDIEHRYITAZ2—D"5
hps_0.h2f_axi_master ZFiRLET, “HIZKY HPS h2f_axi_master [Z. onchip_memory2_0 a2R—Rk
D s1 A3 —DTIAANEHSNET, CORTET Am® FOtyH— Hi5 FPGA D onchip_memory ~
TIERSHIENTEET,

1= System Oo_nte_nts %l Address Map 2 ‘ Interconnect Requirements & |

& W System: socsvetem Path: onchip memon2 051

: .. Connections MName Description Export Clock Base End

s | v 8 clk 0 ‘C\ock Source | J

= clhk_in Clock Input clk |exporte

_ clk in reset Reset Input reset |

= clk Clock O utput clk 0

- clk reset Resst Output

v B onchip_memony? 0 D n—Chip Memaory (REh

b 4 ‘ Le] Clock Input clk O

1

Connections: onchip_memory2 0.s1 ? Export as: anchip_memory2 0 s1
Filter o hps_0.h2f_axi_master

hps_0.h2f_lw_axi_master

onchip_memory2_ 0 @ s1 Z:ERLED) VY .
SRS T A1 — A\ DIEREEIEE

3-38. AVR—RUMEDERE
___ 6. [RHRIC button_pio M s1 #HE7') oL, EGEYITAZ1—MD hps_0.h2f lw_axi_master Z:ERLET , “h
[Z&Y HPS h2f_Iw_axi_master [Z. button_pio AVR—RURD s1 A2A3—TxA ADMEFRSINET
D h2f Ilw_axi_master THAHZEITEEL TS, HiKE PI0O aVR—RUPEERTT .

7. EHRIZ dipsw_pio M s1 #HE9') oL, YT AZa1—MD hps_0.h2f Iw_axi_master ZERLET . “h
[Z&Y HPS h2f_Iw_axi_master [, dipsw_pio AVR—FUhD s1 A 3—TxA ADMEHINET,

8. [EI¥EIZ led_pio M s1 #HED)YHL. Y ITAZ1—h D hps_0.h2f_Iw_axi_master Z:EIRLET, Thic
&Y HPS h2f_Ilw_axi_master [Z, led pio A R—HRUbD s1 A 3—TxA ADEFiSNET,
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9. HPS aviR—hEEIRL System Contents ™94 R o DA BIIZ3H 5. Platform Designer *Y—)L/\—D L TFH
A% IVAL EALT. HPS OV R—RUME dk 0 OTICHBEILTZELY,

ERTEST TH#D Platform Designer Y AT LIXLLTDEYTY,

I Sustem Contents } Address Map 2 | [nterconnect Requirements & |
< W System: socsvstern  Path: hps 0hef lw axi_master
: U.. Connections MName Descrption Expart Clock Base End
X [v] 8 clk 0 Clock Souros
= =5 clhkin Clock Input clk exported
== = clk in reset Feset [nput reset
= —F¢ clk Clock O utput k0
- e clk reset Reset Output
- | v Bl hps 0 Armia W/ Cyclone VWV Hard Process..
—— i
b 4 1 T memory Conduit memory
— o hps_io Conduit hps_io
3 h2freset Reset Cutput h2f reset
h2taxi caock Clock Input clk D
| h2faximaster A3 Master W2 faxi_clock]
i h2 e clock Clock Input cll 0
F Iz ster A Double—click to export Th2 f lw axi clos
=] onchlp memory2 0 On@hlp Memory (RAM or ROM)
clkl Clock Input clk 0
=1 Bvalon Memeory Mapped Slave Lelk1] a 0x0 0x0000 FFFF
reset] Reset [nput [clk1]
v 2 led_pio PIO (Parallel 1/0) Intel FPGA TP
clk Clock Input clk D
reset Reset Input [clk]
— sl Pevalon Memory Mapped Slave [clk] a Ox1 0040 Dx0001 00&f
<1 extemal_connection  [Conduit led_pio_external_connection
[v] 2 dipsw _pio PIO (Parallel 1/0) Intsl FPGA [P
clk Clock Input clk 0
reset Reset Input [dlk]
— s1 Povalon Memory Mapped Slave [clk] # [x1_0080 Dx0001_008f
S extermal connection  [Conduit dipsw_pio_external_connection
M 2 button_pio PIO (Farallel 1/O) Intel FRGA TP
clk Clock Input clk 0
resat Reset [nput [clk]
— Bwalon Memory Mapped Slave [ck] & 0x1_00cD  0x0001_00cf
S external_connection  [Conduit button_pio_external connection

3-39. ERESETHD Platform Designer & AT L

led_pio ~DT7IEREFEZTHET .

Led_pio MAEMD 2 DBE®D Base FlERAE 0x0001_0040 EERESNTULVET , SN led_pio @D Platform
Designer TDA 7Y TPRLRATY %D 8. TERELEIIZ led_pio IZ7VERTBHTRAA—IL HPS
h2f_Ilw_axi_master TY, Lightweight HPS-to-FPGA DT )y DR—RXFKL R 0xFF20_0000 TLF=DT. =
D led_pio [Z77ERT HIGRIELUTDEIZRYEY,

Ty DA—XFKL X (0xFF20_0000) + Platform Designer WA 7+t v k7KL X (0x0001_0040) =
OxFF21_0040

ENDAR—RMEERRICEZ D EMNTE, dipsw_pio THALIEX 0xFF21 0080 TT,

RIZ. onchip_memory ~"DT7 I EREEZATHET,

HPS M5 FPGA IZRHLTDESIVEDD /AR TH S HPS h2f_axi_master Ty DAR—XF7 KL X (&
0xC000_0000 TL7=, §ElI& HPS h2f _axi_master [Z3#&#EL 7= onchip_memory @ Platform Designer MDA 7+
YRFRELRAD 0x0 DT, COHJ/EET YD DA—XFEL X (0xC000_0000) HZDFEFE onchip_memory
[Z7OERTBIR—RATRLRERYET,

.
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3-8. 7Y 8 : YN DEHREA—RATRLADE|Y HT
CDRATYT T VYR D—EEHRERA—RATRLAD BHEY X TEITLET,

1. Platform Designer 0D System *=1— => Create Global Reset Network Z&RL. THAL DT RTDtvk-
A A—TA RE—FETEHKELET,

_ 2. BEETRLANFEELEVEIIC, TRTOAVKR—RU LD OITR—XTFRLRZEHEIY HTLET,
System *—1— = Assign Base Addresses Z3iRLET .

- Platform Designer - soc system.gsys™ (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

3-40. VEVFD—IEEREN—ATELAD BEEIYET

Assign Base Address Z1T>ThH. [AHECHEMN>T=D TIFELTLEIDY,

COEEFTIE, BANZBERYIITILDAR—RTRLURZEEL TH=1=. BEIMICFRLANT A En
FHATLI=

B 341 IZRT LS. A—RTFRLADEIZHEHY—, @ ZFEATIEEY., PRLRAREEZEETE
FI L, VUV TBTEICEESNDIMNEIMNT ILLET , PTRLRZREELIZVMES (X, PRURRERICHT
— 4 TREELTLEELY, Platform Designer @) Edit *= 31— => Lock Base Address THLEIETEET,

B hps 0 Aris W/ Cyclone V Hard Process
= memory Conduit memory
=1 hpaio Conduit hps_io
H h2freset Reset Output h2f reset
b2t axi clock Clock Input clk 0
< h2faxi_master A Master [h2f axi_clock]
{ h2f|wa><|c|ock Clock Input cll 0

Double—click to export [W2f [w axi clock

B onchip i memory2 4] On{)hlp Memory(RAM or ROM)
clkl Clock Input clk 0
s1 Lovalon Memory Mapped Slave (k1] & (x0 Ox0000_tttt
reset] Reset Input [clk1]

B led_pio PIO (Parallel 1/0) Intel FPGA TP
clk Clock Input clk O
reset Reset Input (k]

— =l Avalon Memory Mapped Slave [clk] (30){1 0040 Dx0001_00RF
<1 extermal_connection  [Conduit ] led_pio_external_connection

3-41. A—RF7RLADEE
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3-9. 7Y~ 9 : Platform Designer & AT LDHER

1. F%EtL7= Platform Designer L AT LMLUTD [F 3-1. FEEHED Platform Designer & AT L D EERELR |
DBEYTHSLEMERLET [E 3-39. BBFESETED Platform Designer Y AT L | £5HFITLTIZELY,

EEAD Quartus® Prime 7OV DBEMREIST-0H . TORAR—MESABYITIIR—FEh T
B5TE BEUVELLGBAEIN TS EEFHERL TS EEDFREH BV TIXERDETBZEFIAL 1
(CEMFIRETY , Ff=, AV R—RUMDIEFIZREEHYFEE A

& 3-1. FHEHE®D Platform Designer & AT L DIEHHAR

aAVR—RUk R—r2 6
clk_in dk ELTITHRKR—
clk_in_reset reset LLTITIRKR—
k.o clk I ATHAVR—RU MR
clk_reset hps_0 ZB&<. TRTHaVR—R U MIHER
led_pio external_connection led_pio_external_connection &L TIHRHR—
dipsw_pio external_connection dipsw_pio_external_connection &L TITHRXHKR—
button_pio external_connection button_pio_external_connection &L CTITHRHR—
h2f_axi_master onchip_memory2_0.s1 [Z3&HE
hps.0 led_pio.s1 [ZHE#E
h2f_Iw_axi_master dipsw_pio.s1 |Z3&#E
button_pio.s1 [Z#EfE

2. Platform Designer @ View *=a1— => Device Family %3&3RL . Device Family /% Cyclone V |Z75>TULVAZ &,
Device H\ Atlas-SoC R—FD1HE (& 5CSEMA4U23C6. DE10-Nano R—K D5 &L 5CSEBA6U23I7DK |Z7%

2Tl \%)Ct’éﬁﬁ;ul,i?' , )
- Platform Designer - sac system.gsys* (C:¥lab¥soc lab¥cv soc lab¥
File Edit System Generat§ View §ools Help
P Cataleg | | Address Map 5|
¥ Assignments I
=S s Block Symbol
Pro-|ect 4 Clock Domains - Beta
New Component... .
ESvstem I Connections
Li : . Do
HDSP |&" Device Family
Hnterface Protocols .
Hoow Power
and (', Hierarchy
IP Catalog
:_*‘:Lﬂ Statte %OWDOHEMS ¥ Instance Parameters
i & Instrumentation - Beta
B Interconnect Requirements
5 Messages
W Parameters
‘el Presets
At Reset Domains - Beta
Iz Schematic
1% System Contents
[ Reset to System Layout Ctrl+1
New... | B Reset to IP Layout Ctrl+2
Hismrchy 5% [ & Devies Bl Custom Layouts >£
Devics family: | Cyclone V ~
Devics EOSEMAALIZZCE v|
3-42. Device Family &7
Ver.20.1 / Rev.4 2025 & 2 A 38/111 ALTIMA Company, Macnica, Inc.


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

mMACNICA

[FCHTD 7ILT5°SoC FPGA JEE =27 )L (Atlas-SoC / DE10-Nano 7R—Fhx)

3. Platform Designer 0D View *—1— = Interconnect Requirements %3&iRL .

Limit interconnect pipeline stages to % 1 |
FPGA DA YIHRELGYET,
Clock crossing adapter type h% Handshake 1Z%> TSI EEFERLET,

—zn
~axX

ELET  BHEEOT LMV T ISR TET A FFHC

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

File Edit System Generat
P Cataloz :

I, b0

» | 4
Project

~® New Component... =
HSvstemn =
Library a
[+Basic Functions
HDSP &

Hnterface Protocols Ly
L ow Power |
EMemory Interfaces and (5.
[ Proosssors and Perphe, s
=vs [nterconnect
HTrn—5tate Components |
Fdniversity Program

Address Map
Assignments

Block Symbol

Clock Domains - Beta
Connections

Details

Device Family
Generation Messages

HTS)

_Syatem Contents & ‘ Address Map

Configure interoonnect requirements for the system or an interface.

System—wide Reguirements

Limit interconnect pipeline stages to: |1 v

Clock crossing adapter tyre

3 [_g InterconnectF #| - o O

‘Handshake v

All Requirements

Hierarchy
IP Catalog Iclentifier
Instance Parameters $system
P O Psystem

= — $system
Interconnect Requirements i svatam
Messages

3-43.

2025 £ 2 R

39/111

Setting Walue
IClock crossing adapter tvpe iHandshake
Limit interconnect pipeline stages to |1

Enable ECC protection FALSE
Automate default slave insertion FALSE

TAD YR INGA—E—DRTE
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3-10. ATv7 10 : Platform Designer ¥ AT LMDERL

SERL7T= Platform Designer S AT LZEHERBLET .

1. System Contents 27 0 Message Ry RIZ, BYDIS—HHENEIIEHRLET , T—HHAEE(F.
BATT BRI ENLEBETIHELHYET,
FFTRRSANSD Warning IZBELTIL., SEIEEHRL TIZELY,

52 Messages 231 -2
Typs Fath Messags
=A 2 Wamings
soc_system hps_ 0 ”Configuration/HPS—to—FPGA user 0 clock frequency” (desired_cfg_clk_mhz) requested 100.0 MHz, but only achieved 97 368421 MHz
soc_system hps_ 0 1 or more output clock frequencies cannot be achieved precisely, consider revising desired output dock frequencies

=[7] 5 Info Messazes

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

(7] soc system_hps (0 HF= penphenal PLL counter settings: n = 0 m =39

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

3-44. Message 4RO MDERTR

2. File *=21— = Save #FERL T. Platform Designer ' AT LZERIELET . Save System Completed Hiry
TyvTEnt=5 [Close] LET,

-~ Save System Completed X

alle @

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 XTLDIRE

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

- Platform Designer - soc system.gsys (C:¥lab¥soc |al

Generate HDL...

Generate Testbench System... |

Generate Example Design... >r

Show Instantiation Template...

3-46. Platform Designer & AT LMDHERL

.
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4. Generation 4R DEREZHESEL . [Generate] #E{TLET .

- Generation

|' Synthesis

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

Creats HDL design files for swithesis: Verlog ~

|:| Create timing and resource estimates for third—party EDA synthesis tools.
[ Create block symbol file (bsf)

|- Simulation

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

Simulation scrpts for this comporent will be generated in a vendor—specdific sub—directory in the specfied
output directory:

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

Create simulation model Mons v

|' Output Directory
Fath C:/lab/soc lab/ov soc lab/soc system

Generate Cancel

3-47. Platform Designer AT L) Generate SE{TEIE

____ 5. Platform Designer @ Generate *—1— = Show Instantiation Template Tl T TH AU/ REZVRT
LB ERATEDMI LRI ADFIDTRIREINET,
SEIFAVRIVREHTT DT A AFEREIRELFEANERIERT IHEICIFETELEMNTT .

. Instantiation Template

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

HDOL Language: Venlog ~

Example HOL

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_emacl_inst_RXDO (<connected-to-hps_io_hps_io_emac!_inst _RAD0>),
.hpz_io_hpz_io_emac]_inzt_WDIO (<cornected-to-hps_io_hps_io_emac!_inst_MDIO:),
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»),
.hps_io_hps_io_emacl_inst _TH_CTL ({cornected-to-hps_io_hps_io_emacl_inst _TH_CTL>),
.hps io hps io emac1 |nst _RH_CLK ((connected to hps io hps io emacl |nst _R# CLK>), LY
< >
Copy Close

3-48. Platform Designer ¥ AT LDA 2 RAA2 X1l
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___ 6. Platform Designer MAERKMTET LI=1£IZ. [Close] "R %41)w%L. Platform Designer M AT LERKTAT
O RyHAZFLCT Quartus® Prime [ZRYET,

- Generate Completed X

Allo s @

@ Info: Reusing file G:/lab/soc lab/cv soc lab/soc system, A
@ Info: avalon st adapter: “mm_interconnect 17 instantiate
@ Info: border “hps_io” instantiated altera_interface gener:
@ Info: ervor adapter 0: “avalon st adapter’” instantiated er
@ Info: error adapter 0: “avalon st adapter’ instantiatsd er
@ Info: soc system: Dons “soc system” with 35 modules, 93

@ [nfo; oeve—generate succeedsd.

@ Info: Finished: Create HDL design files for synthesis o4
£ >

o Gensrate comoleted with wamings.

Ston

3-49. Platform Designer Y AT LMDERMSET

7. Quartus® Prime 0D Project *—1— => Add/Remove Files in Project Z:&IRLET (Settings & A 7O HRvH
ADS Files 73 —hERSNREETRRSNET),

¥ Quartus Prime Standard Edition - C:/lab/soc_lab/cv_soc lab/soc system - a

OrRHE ~“Mi Add Current File to Project

Project Navigato | % Add/Remove Files in Project... |

File Edit Vie Assignments Processing Tools Window Helj

! Revisions...

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

8. Settings Z AT HRYIXIND Filename T4—ILRDIEIZHD [...] RFIEIBL., Select File 74K
soc_system/synthesis 7+ )L3 —%SHBLET,

“ Settings - atlas —

Category: |
General
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: | | ol

351, Settings 4 7OJRYIR

.
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__ 9. Soc_system.qip 774 ILEERL. [FI< (0)] #0UvHILFET, 2D qip 774 LI Platform Designer T
Generate Lf=aViR—RUhEMDITTLNST7AILTT, Generate LI=T7AILEVEDT DEERTHDT
5K, ZHBLM qip F7AILDZEEZDH T, Platform Designer AT LEFTODIIMIBMTHIENTER

EE
Select File X
G v A « ¢v_soc lab » socsystem » synthesis v U | synthesis@)ig® e
BE - FLWIANS- - @ @
- A em =5 e 447

33D ATIIIh submodules 2020/01/16 13:06 7740 AT -

2 A9v0-F | soc system.qip 2020/01/16 13:06 QP 771l 1,676 KB

. Uiy D soc_system.v 2020/01/16 13:05 V74 63 KB

B FFaxvk v

774 1%&N)] soc system.gip v| | Design Files (*.tdf *vhd *vhdi* ~ |

H<(0) o)l

3-52. Qip 77/ ILDIETE

__10. I7ALAEMESNI=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.
Vv IP Settings
IP Catalog Search Loc. | File name: | ‘ | Add
Design Templates x

Wi - [« [ addal
perating Settings and
Voltage File Name Type Libra Bembe
Tenfperrature 'soc_system/synthesis/soc_system.qip  IP Variation File (.qip)

~ Compilation Process Set _gm ST VeTToE T TS Up
Fncren’_lenta_l Camiprtay ip/edge_detect/altera_edge detector.v Verilog HDL File —

3-53. Qip F7AILDZEE%

__ 11, Settings FAT7AYTRYIR%E [0K] RV THLET,

.
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I“ACI\IICA E |
311, ATV 11 : ETPHAUAUMDEREE Quartus® Prime AN )L

HPS M 10 [CEAL T, EVEEEMNRES TS =ORERMIZEL - TH AU AUMEY— LA BB TITL
F9, HISAEL T, SDRAM AU R3—TxA R (& Y—ILHERKLI-RI) TREREAEDNETTIRNELHYE
T ROVTMEERTT BOIZIE FFRIM RANEERL, ZDRIZRVVTREETLETS

FD=6. FFIERYN) AMEBED =D Analysis & Synthesis ZE1T&. A2 ThEEITL. BE FPGA D
IS IIVEFTVET,

1. Quartus’ Prime (D Processing »*=1— => Start = Start Analysis & Synthesis ZZRLET,

b

#=7)9ILES),

(Ff=IE. GUI E® Start Analysis & Synthesis 7R3>

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

Tools Window Help

Al Stop Processing

File Edit View Project Assignmentd
OB |+DE

Project Navigator

ailas Crl+Shift+C

Start Compilation Ctrl+L

[ Hierarchy 7 >

Analvze Current File

Entity:Instance

|

# Cyclone V: 5CSEMA4U23C6 Start

’l ¥2  Start Hierarchy Elaboration

* ghrd _top & Update Memory Initialization File

O Compilation Report

0 Dynamic Synthesis Report

Ctrl+R

Start Analysis & Elaboration
‘& Start Analysis & Synthesis
%% Start Partition Merge

cuk |

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

File Edit View Project Assignments Processing Tools Window Help
Or W | nilReHe

Project Navigator

L0 9
Start Analysis & Synthesis - Ctrl+K

atlas -

# Hierarchy

3-54. Start Analysis & Synthesis

o CNLTHRYM) RARHAMERE

BRTER. IS—ILENZEFRERLET,
n#EL=.

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

File Edit View Project Assignments Processing Tools Win

O d D" ¢ [atas [ ossa
Project Navigator « Hierarchy ':Q pa x
Entity:Instance
» Cyclone V: 5CSEMA4U23C6
» B8 ghrd_top ™®
< >
Tasks ECon']pilation v =2 =
Task Time
W ien
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 D IEE{L T iR
.
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3. Quartus’ Prime @ Tools *=1— = TCLscripts Z3&RLET,

& Quartus Prime Standard Edition - C./lab/soc lab/cv soc lab/soc system - atlas

O d |+ B D latlas . Run Simulation Tool L)

Project Navigator W Hierarchy Launch Simulation Library Compiler

i Launch Design Space Explorer Il
Entity:Instance

# Cyclone V: SCSEMA4U23C6 Timing Analyzer

> #8 ghrd_top "® Advisors 4
Chip Planner
< Design Partition Planner
— Netlist Viewers ¥
Tasks Compilation

Signal Tap Logic Analyzer
Task g ploeg ¥

. . In-System Memory Content Editor
~ P Compile Design
Logic Analyzer Interface Editor

)l ©© 0F-r

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

I

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

> P Assembler (Generate programming files)
» Programmer

» P Timing Analysis
£ z i\ JTAG Chain Debugger

> P EDA Netlist Writer
W Edit Settings

o’

Fault Injection Debugger

. System Debugging Tools L4
a Program Device (Open Programmer)

IP Catalog
Nios Il Software Build Tools for Eclipse

Platform Designer

M B €

Tcl Scripts...

3-56. Tcl Scripts 4RO DFCE)

____ 4. Soc_system = synthesis = submodules |Z# % hps_sdram_p0_pin_assignments.tcl %3#RL . [Run] "2
09 ILEYT (REBRENSETOLRREADNYVET),
COYEEIZ&Y SDRAM @ 10 Standard MDEXTEX® OCT DEXFELLE HPS 0 SDRAM Controller 270 TERELT=
RENRBENFT,

M Tcl Scripts

Libraries:

w I~ Project ~ Edit
v I~ soc_system ; i
v synthesis :Add to Project...|
v [~ submodules
hps sdram p0 paﬁmeter&tcl
I hps_sdram_pO_pin_assignments.tcl ]

hps_sdram_pO_pin_map.tcl v

Preview:

#(C) 2001-2018 Intel Corporation. All rights reserved. A
# 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
L4 >

Run | Close Help

3-57. Tcl Script MELT
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_ 5 SETLEDL [0K] REVEDIVILET,

& Quartus Prime

@ Tcl ScriptFile
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 W1 Fo% [Close] LET,

W Tcl Scripts X
Libraries:
v I~ Project ~ Edit
v I~ soc_system 5 .
v I= synthesis ‘Add to Project...
v I~ submodules
hps_sdram_pO_parameters.tcl
hps_sdram_pO_pin_assignments.tcl
hps_sdram_p0O_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 ﬂ Help

3-59. Tcl Scripts 42K Close

Ver.20.1 / Rev.4 2025 & 2 A 46/111 ALTIMA Company, Macnica, Inc.


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

- [FCHTD 7ILT5°SoC FPGA JEE =27 )L (Atlas-SoC / DE10-Nano 7R—Fhx)
MACNICA
____ 7. Quartus’ Prime 0D Processing *=a1— => Start Compilation %3ZEiR (Ff-I&.GUI L@ Start Compilation 7

B2 (| E&DYT) LLFPGA DAVNAIVEITVES , COAV/RAILT HW DEIEA A—D 73S sof T

74 ZELTRDY I I T RARITBIEET N\ A T D7V EERLET

& Quartus Prime Standard Edition - C:/lab/soc lab/cv_soc lab/soc_system - atlas
File Edit View Project Assignment ools Window Help

DEd “H0h/ 2cC B fl§ Stop Processing Cirl+5hift+C
Project Navigator P> Start Compilation Ctrl+L
Entity:Instance | Analyze Current File o
i Cyclone V: 5CSEMA4U23C6 Start ¢
> B8 ghrd_top ™ Update Memory Initialization File
Compilation Report Curl+R

Dynamic Synthesis Report

¢O

Power Analyzer Tool

B SSN Analyzer Tool

Receive Compilation Status Notifications

3-60. Start Compilation (DZE{T

_ 8 AL DFETEHERELES,

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

File Edit View Project Assignments Processing Tools Windo

Of d P02 ¢ atlas T LG E e D

Project Navigator »v Hierarchy Taima =

Entity:Instance

# Cyclone V: 5CSEMA4U23C6
> B8 ghrd top ™

< >
Tasks 'Compilation v=nax
Task Time
4 v P Compile Design 00:06:45
v > P Analysis & Synthesis 00:03:42
« > 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. aAINMMILDET

.
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3-12. RAFvF 12« HAT7AILDOFER
Quartus® Prime KU Platform Designer CHAL=77/IILERERLET,

1. Windows®’ 05 DIHRTO—5—%FRALT. HAT7AMILDTAILE — (TiE) IZRELET,

C:¥lab¥soc_lab¥cv_soc_lab¥output files

2. ERRIAIA—IT sof T7AIDHASN TSI LERERLET
Atlas-SoC R—FDIFE (L atlas.sof.,
DE10-Nano R—F®Di5E(E DE10-Nano.sof HIHEHWSNTNSEEREEL TEELY,
FIFEHGBALI-LSIT. 2D TF7AILIE FPGA DEMEAA—TT7AILTT,
ZDIT7AIVIEEDEET Programmer ELVIY—ILEFHALTR—F LD FPGA IZEZAAFET,

3. Windows’0S DIHRATO—5—%FALT. /\—K9x7 /" VINITTDNRAT-FALOR)—IZFEILE
ER

C:¥lab¥soc lab¥cv_soc_lab¥hps isw _handoff¥soc_system hps ©

ERRIANT —LUTFIZY—IUZE o TERINI=N—R LT VIR IIT DNIRF T T7AUDHBYET
NEDTF7AILIE Platform Designer M HPS AViR—R NEE THREL-ZFET —FX> HPS D SDRAM
AV BZ—DT A RDIEHREE DBFET7 A ILHIEIASN THY. Preloader ELVS HPS BIDFEREIZFERASN
BIF7AIVDERIFIALEY,

NEDIT7AIVERNTEDEET Preloader DIERKZEITLVET

BEE 1 N—FO7EEOFEED
DAV TIE UTOEEEERL. Arm® Oy Y —%ET/N\—F Oz 7EERLELT:,
® Platform Designer AT LD HPS aVR—FRhD3EM
® HPS JUR—RUDRE
® HPS O R—RUbEDAR—R U b DR
® Platform Designer > AT LDAERL

® Quartus’ Prime / Platform Designer M T 5774 ILDFER

LET EE 1 [EETTY,

.
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4., EE 2: YIb9x7EE (1) Preloader DAL

DIV TIE 3. BEE 1: WN—FOxT7EE] TERLIzN\VRAZ-074)LEFEBRL T Preloader
=HERLET,

® Point:
SoCEDSVv20.1 (SoCEDSV19.1 LAf&) TIX. Preloader (F—hA—4—)DEJLFEEZE Linux0S IRIETFT
THOBENHYET , KEZFTIE Windows® 10 [ZfE4>% Windows Subsystem for Linux (WSL1) Z{FERL
TI—hO—45—DERETVET,

Preloader [ U-boot second program loader (LA#%. u-boot spl) ZR—X([ZF7JLTS° SoC FPGA [ITIZHRA
TAZXAMALNF=T—,A—5—TY, Preloader DEENLLLITDEYTT

® HPS ETILFTLIADERE

® HPSIOCSR MDERTE

® HPSPLL £VOVIMDRE

® HPS RYTZxS/LMDY) -y MEkR

® SDRAM D#EAIL (F+v)TL—avizl)

® SDRAM NRART—UNT—h-A A= DER

LEED@EY. Preloader (£ HPS TOvoDAHAEE. U-boot > 0S & SDRAM [ZA—KRJ DHEREZIRIELE

9, Preloader (& Quartus® Prime / Platform Designer MEXEHEFICHENIERSND/N\V AT -T7/ILERNST
ECEPFERINET, CO=H, A ——RITHRMERY IO 7 DEEEXT 52 E7%< Quartus® Prime /
Platform Designer CERELI=AEZF HPS TOVIIZRMT BIENTEET , £IFEFEELT= sof T7AILIE

FPGA BIDENEA A—UTLT =, ZNIZXLT HPS BIDENEA A—T DD Preloader EWLNITF7AILTT,
FPGA fl, HPS I CENEFNELDI7AILEFERAL TEMEA A—DFRTTHEVIAIZT EEEELY,

FNTIL. Preloader ZERLTHELELD,

.
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4-1. 797 1 : Embedded Command Shell DFCEf

1. SoCEDS [ZTEENTLVS Embedded Command Shell ZHREEILET
Embedded Command Shell (&, Windows® DAZ—kA=a1—, F1=IE SoCEDS DA AR—IL-THILE—LITF
[ZA&FHSh TLVDEEEIRAY') T+ Embedded_Command_Shell.bat 4 7 )LY1) oL TREILET,

B neirrea 010711

SoC EDS Command Shell

SoC EDS HWLIBs Arria 10 Docume, ..

LSS EV RS embedded

SoC EDS HWLIBs Cyclone V Arria V...

5 =T EE
SoC EDS Source Code .
- el <« intelFPGA » 20,1 » embedded »
B intel FPGA 2011720 Standard E.. ~ =
v intelFPGA # LE
¥ Design Space Explorer |l {Quartus...
L cygwin_setup
n Device Installer (Quartus Prime 20.1) ;
i - drivers
EDA Simulation Library Compile (Q... if_ ‘i devdata EKE.I"I'iFI-|E'5
Nios Il Command Shell {Quartus Pr... “ embedded host_tools
N
Nios Il Decumentation (CQuartus Pri... EYgWiI'I_SE‘tLI P - e
: [%] Embedded_Command_Shell.bat
Nios I} Software Build Tools for Ecli... drivers P S —
examples = = I
Programmer {Quartus Prime 20.1) P I:I env.sh
. host tools .
" Quartus [Quartus Prime 20.1) @ version.txt
3 v £

4-1. Embedded Command Shell MD#2E)
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4-2. 277 2 bsp TADTIMDER

Quartus® Prime TH AL D/N\URAT1EER (hps_isw_handoff¥soc_system_hps @) M5 Preloader
ERICELLED bsp TODIINEERLET .
1. Embedded Command Shell DAL kT ALYR)—% Quartus® Prime OO FTALOMN)—~FEEILET,

$ cd “C:¥lab¥soc_lab¥cv_soc_lab”

2. T T UTOIATURERITL. bsp TODTIMDE NEEGEDTALIMN)—EERBLET

$ mkdir -p software/spl_bsp

3. UTDaTUREEITTHE bsp TADIIMEREINET Bsp TADTIRD generated Ta4LIK)—IZ
(& N\URF BRI RSN -EEEZ SV —RO—FHESNE T,

$ bsp-create-settings ¥
--type spl ¥
--bsp-dir software/spl_bsp ¥
--preloader-settings-dir “hps_isw_handoff/soc_system hps_0” ¥

--settings software/spl_bsp/settings.bsp

W /cygdrive/c/lab/soc_lab/cv_soc_lab

4-2. Bsp 7ADIILDAERK

.
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7\ FEE:
Windows® 10 ¥R21E T SoC EDS v20.1std D bsp-create-settings Z{# 9 A ZIFEFERIIZTS—xRANEL
BYUEST, IS—IREETEEEIE. UTOSEFERY A MIGEEH DN KET oL THBE bsp-create-
settings ZE1TLTLIZELY,

0 8&: 7ILT4<HrR—b TSoC EDS IREET bsp-create-settings METITS—IZHE 5T ILDE

sl

® Note:
bsp FTATTIMIIE Makefile HAEFENFET A SoC EDS v20.1 (SoC EDS v19.1 LARE) DIRIBTIXEALE
HFA.Bp TADIVRUTT make #ETT5E. T—rO—4—DELFFIENBE I
Rocketboards.org " FRIDKRF A R—L (URL) BRFRENFET .

W /cygdrive/c/lab/soc_lab/c

28 Building Bootloader for Cyclone V and Arria 10

bsp-create-settings [Zd&Y. software/spl_bsp TAL IR J—LATIZ bsp TADIIMERSNFELz, ZDE.
bsp FACIYMIBENDY—RT7AILEERLT Prelodaer MEJILREITLVET,
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4-3, 2F7v7 3 : Preloader EJLRIRIEDFEE]

Quartus® Prime TH AL D/N\URAT1EER (hps_isw_handoff¥soc_system_hps @) M5 Preloader
ERICHEELED bsp TADIVNEERLET,

BT 2 ORYIZEEEHLI-EY. Preloader(F—hA—5—)DEJLKRIZIE Linux 0S BEANETT , COES
Tl&.wsLl ETEIET S Ubuntu 18.04 LTS ZEALET , LIED X TV IE WSL @ Ubuntu 18.04 LTS 44—
SHILETOEEELGYET O T, FHIIT WSL/ Ubuntu 18.04 LTS BBED YR 7Y TE2ERL TS,

7\ SERC:

% WSL BRIBICIE, |RFTUY—RENTF= WSL1 DI, Windows® 10 /3—23> 2004 LUFETHRIIGL
TLYB WSL2 (Windows Subsystem for Linux2) EWVSEAS 2 DDIREBENEFEELET , COEZ TR
AEIE WSL1 ZERLHIELYET DTITEELZSLY,

¢ ZORF1AVRTIE Ubuntu 18.04 LTS Z{FERALT=ERBALA > TULYET AY, Ubuntu D/ N\—32(2D
WTIE, ZEADIREIZEHE TEHRABZ TS,

® Note:

WsL1 BRED Y7y T AR LUTDEEESEICTHIGIEEL,

HE: FILT4IHAMTHAR—, TWSL T Preloader / U-Boot ZE JLRLTH 5B [FD 1) BiEty
b7y T R

X YEHBAED TsoC RA—+ 7y T +SA4T7IL-t2F—] TlE, TOEINTYTEALELBYET,

_ 1. wsl1 ETEMET S Ubuntu18.04 LTS ZEEEILET
Windows® MDARA—kAZa1—_LET Ubuntu EAAL, 1EMHELTRTRSNSD Ubuntu 18.04 LTS FFVED Y
LEd,

B O @

BRE—HTRERER

Ubuntu 18.04 LTS

—
77

Web &% 4 altsoc @HD12088C: ~

£ ubuntu - weh =553 > P8 a

4-3. Embedded Command Shell D#2E)
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@® Note:

AT S Linux 05 IREBICIE, EILRICHELRIE/ \wr—CFBMTAVAR—ILLTEWMELHYET,
Ubuntu 18.04 LTS DIHFEIEFHUT DAY R TRHEL/ \wr—UFBMLTHEE T, &d., "HiTLET
M2 [Y/n]” ERTRSNT=H Y ZAHLTLEESLY,

$ sudo apt update Q
$ sudo apt upgrade Q
$ sudo apt install build-essential bison flex ncurses-dev Q

X BAIBRED [SoC RA—FT YT RS TItSF—] TIE PHEINTYTEHELGVETS,

2. RT7AL GCC Y—ILFI—2% WSL1 E®D Ubuntu 18.04 LTS T4 AR—ILLET,
Ubuntu 18.04 LTS #—=F )L ICTUTOIATUREZEITL, GCC YV—ILF—r&FHoO0—K-EBRL TS
Lo BEIZA VA=V EHDIHE X RDFIBA~EEA TS,

$ mkdir ~/toolchains B

$ cd ~/toolchains Q

$ wget https://releases.linaro.org/components/toolchain/binaries/latest-7/arm-
eabi/gcc-linaro-7.5.0-2019.12-x86_64_arm-eabi.tar.xz E|

$ tar xf gcc-linaro-7.5.0-2019.12-x86_64 arm-eabi.tar.xz B

@ Note:
GCC V—ITFz—2DFIoO—RIET74IL A XDKEN-OBEEHLENYET,
¥ BABMED soc REA—LF YT -FS5AT7I 13— Tlk,. FTOEINTVTFALLGYET,

_ 3. RT7AF)L GCC Y—IFr—zERT 5O DRIEEHZHRELET,
Ubuntu 18.04 LTS #—=3F /)L IZTUTDATUREETLET,

$ export PATH=~/toolchains/gcc-linaro-7.5.0-2019.12-x86_64 arm-eabi/bin:$PATH E|
$ export ARCH=arm Q
$ export CROSS_COMPILE=arm-eabi- [

.
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Quartus® Prime TH AL D/N\URAT1EER (hps_isw_handoff¥soc_system_hps @) M5 Preloader
ERICHEELED bsp TADIVNEERLET,

_ 1. Ubuntu18.04LTS #—=FJ)L DALUR-TALIR)—% bsp TADIINTALIN)—~BEILET,
$ cd /mnt/c/lab/soc_lab/cv_soc_lab/software/spl_bsp Q

4 altsoc@HD12088C: /mntfc/lab/soc_labfcv_soc_lab/software/spl_bsp

4-4. Bsp FADIIRTALIRN)—~DIEE)

2. Bsp 7AVIHM-TALIMJ—LLITIZ U-Boot/Preloader MY—AV)—&4 o O—K-EBRELET,
Ubuntu 18.04 LTS #—=F )L IZTUTOATUREEITL TS,

$ wget https://github.com/altera-opensource/u-boot-
socfpga/archive/ACDS20.1STD_REL_GSRD_PR.tar.gz H

$ tar -xzvf ACDS20.1STD_REL_GSRD_PR.tar.gz |

$ mv u-boot-socfpga-ACDS20.1STD_REL_GSRD_PR/ uboot-socfpga E|

® Note:
AITAARERGE wget BMTRBVGESIE FO0A—READY—AI) = ZHAZEN, K
[ZULTFDaYRT U-Boot/Preloader MYV—RAWV—%aE—RBEIL TEELY,
$ tar -xzvf /mnt/c/lab/soc_lab/cv_soc_lab/solution/uboot-

socfpga/ACDS20.1STD_REL_GSRD_PR.tar.gz H
$ mv u-boot-socfpga-ACDS20.1STD_REL_GSRD_PR/ uboot-socfpga

X MEHBHED TSoc RA—FT7YT RS54 TIL-t2F—] Tlk. SELOFIETHRELTZELY,

3. Uboot-socfpga V—RV)—E TF~FEIL. gtsfiltersh ZEITLET

$ cd uboot-socfpga Q
$ ./arch/arm/mach-socfpga/qts-filter.sh

cyclone5 ../../../ ../ ./board/altera/cyclone5-socdk/qts/ Q

ZDEREIZKY . bsp-create-settings THEMINI=RIEANYSF —T74)LHY uboot-socfpga YV—AY!)—
UTA~ARYRAENET,

.
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4. U-Boot/Preloder Y/—RX'Y!J—% CycloneV SoC #—4"whkmIFIZarI4¥al—iavLlEzT,

$ make socfpga_cyclone5_defconfig E|

d altsoc@HD12088C: /mnt/c/lab/soc_lab/cv_soc_lab/software/spl_bsp/uboot-socfpga

s
ﬁ configuration written to .config

4-5. U-Boot/Preloader Y—RAW)—MDIaALI4¥al— 3>

___ 5. U-Boot/Preloader Y—RAV)—D—&&T /T RICEEH]AFT,
Ubuntu 18.04 LTS 2—3FJL ITTUUTFDIARUREESTL. vi TTA3—THREZITVET,
ITA3—EER. | F—FFMTTEEANT—FRITLEDTTORDARIZH T/ —REEE I FT,
WEHNFEDHO5 ESC F—% 1 [EILT. HITT wg EXF—AALTRERIUVETLEY .

® Note:
Vi TTA49—TIE, /—TILE—FDKET [/ (RTvia) F—ImTTREF—T—REANT ST
ET.I7MIVAREDFIATEE T ANE—FF (V4R IETIC - #EA — £LLIE - INSERT - &F
RENT-REE) DIFEE ESC ¥—% 1 BT I 5L/ —TILE—RIZHRYFET,
V—RAEDREEFANRIONSLEVGEEE. TOROWEHLDIFEHRESEIZ. [spl_boot_device 1>
/socfpga_sdram_apply_static_cfg Z=F—"7—RIZT77/ ILARRFEEZITOTHTZELY,

$ vi arch/arm/mach-socfpga/spl_gen5.c g

¥ AYF—A29 )L—FEM:

DECLARE_GLOBAL _DATA
#include <asm/arch/fpga_manager.h>

% spl_boot_device StHEICLITOALIEZEM:
if(fpgamgr_test fpga_ready()) {

it /* bridge enable */
BT oD o do_bridge reset(1, 7);
BOOT_DEVICE_NAND;

4-6. Arch/arm/mach-socfpga/spl_gen5.c DR
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$ vi arch/arm/mach-socfpga/misc_gen5.c Q

4 altsoc@HD12088C: /mnt/c/lab/soc_lab/cv_soc_lab/software/spl_bsp/uboot-socfpga

% socfpga_sdram_apply_static_cfg FRINT)TA
Y —FEHZEIAANT I
//#ifndef CONFIG_SPL_BUILD

X I7MILKEDT)TOty—EHEEAAVNT Ik
//#endif

4-7. Arch/arm/mach-socfpga/misc_gen5.c MD¥REE

@® Note:
CCTI2EY—RO—FDRERNBELTIZL. Preloader ETHIZ HPS-FPGA BN Ty A R—T1—
AEFESEALEEZEBMLTNVET , @, U-Boot EITHEIZ bridge enable AV R TITOEMEERIZED
MmIBEZEMLTONETS,
BE: 7ILT4IEMYAR—F SoC FPGA [+ U-Boot (D HPS-FPGA RID T v ERa< K
22U\

6. Y—ARY)—%E LKL, U-Boot BKV Preloader ZERLET

$ make -j 24 Q

@ altsoc@HD12088C: /mnt/c/lab/soc_lab/cv_soc_lab/software/spl_bsp/uboot-socfpga soc @ Jmnt/c/lab/ fware/spl_bsp/uboot-socfpga

4-8. U-boot H KU Preloader MHRL
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_ 7. ETR ISR TURIEZRERLET,
ISR TLI-CEEMERE 1s l;l avYRIZT u-boot-with-spl.sfp MEMSNTNAIEEFEELET,
ZDT7AILIE, U-Boot & Preloader DEAZEEL/NNAFT)—T74ILEESTEY . SD h—K4% QsPl TTv
DARAE)=AEEFALT7AILERYET, . Preloader ER53Z[X BootROM IZTSHEESH S mkpimage N\
4 —_ U-Boot [Z[Z Preloader IZTSHBENSD mkimage ANy & —IFHRMAIIESNTLNET,

LET EE 2 EETTY.

.
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5. JEE 3: YIMIITEEQ) RF7ZAIL-FI)r—3>

CDEH2arTIE, Arme® DS Z{EFL. SoC EDS IZfHE®D Hello World $oF)L-7T)r—av B LUK
BEERICAESNT LED Blink Yo FIL-FT)r—2a 0 RTL. VI I 7 OREFERSSUT VI F
RIS DOWNTHESLET

LUTICH T -TI)r—Sa> OBEETBRLET,

® HelloWorld 4> FIL-7T)r—> 3> DBE

ZDHUTITT)r—avlE, Arm® DS A DEIRATUF #EeEFERAL T, T/A\v A Oy —
JUIZ “Hello Tim” &LV AYE—DFHALET,

COFEETETNAROR)IIIVITFEREINT . TRTOBER JTAG ZRLTHITHhIET,
T BT TVr—avlE, 64kB DAL FYT RAM ZH U A—RENEITHBASNE T, 2DT=
&.R—KLE®D SDRAM AE—DEREEMLEELLFEE A,

LEDEHMS, 7ILTF®SoCFPGA NELEEIN-T R TODR—FTEITTHIEMNARETT

® LEDBlink YT IL-FT)r— a0 DE

ZOYUTITT)r—2a0TlE 13 BE 1. N\—FIx7EE | [TTERLI-FPGA THAU%R
L\ Am® TatyH—ms FPGA J70) v IICEEENT - PI0 RYTTTILIZFI+EXL LED DR
KT SHKTZHIEILES

YT TIT)r—2au (AT T) r—2 a0 % R1T DRI, Preloader EFEIEN S HPS
OV DALY TRz 7EEITL, SDRAM DF¥)TL—3> YOV DERXTE. HPS-FPGA fED
TP DIMEPUEFETVET  hIZKY. FPGA T7 TV I BRIDRY IS IVIZT IR TSI EMT
BEREETAS L - T IV —2 3V ERITLET Tz A2 -TT)r—3vIk SDRAM [2O—KREh
EITERMIELES,

7\ FA:
® ZDRFaAUFTIE Arm® DS /N—23Y 20201 ZFERAL=ERBAIZIE>TLVET , Arm® DS D/ \—2
VI OWTIE, CHEADREEICEHhE THRABZ TS,

® " OEBEITORIIC. Linux” (FEf=IZfhd 0S) AV, R—F ETEITIN TN EEFERL TN,
OS [ ARTFTAZI-F7T)r—230DE 0 O—RELXUT /YT #Eex i I F Al gEEN HY FT
(microSD A—FAMBEASNTLBE AL, SALTIEELY),

o DY IVTHEHRA., BIEAFTYTLavkELUaTURIE, SoCEDS M Windows® /A—U3 %
FRALTERSNF=EDTT A, Linux RRAF PC L THERIBDAETETTEHIENTEET,

0 Dt IAVTRINRIE. TIHILCDAV A= )L - REFALI-ERELET , 1EZE£E LS DS
FibMERSNTLSESIE. ZNIZIGCTHRELTZELY,

O RF7ARIL-FTT)r—320% Arm® DS TT/I\VT T RIEE . S/ ANRELLGZYET , 5S4t
Rl MAC Address [Z#ED 15N TLVET,
AR I FoN TR RIYET—9 43— 4R%E PC ZEHSHTHELTEELY,

.
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5-1. FPGA THALDF o O—FK

VIR 7 DEEEFIRT BRI, 3. JEE 1: N—FOxz7EE] TEBLIz/N—F2z7 - THA12 (sof
T74IL) % FPGA |28 O—KLET 2. R—FDEETE] Do avESBL. R—FDtyh7yTh5E
TLTWAIEAFBERIEL TSN, vyh 7y T IR GITNIE, 114 12 AC TR TA—FEHL TS
LY,

1. Quartus’ Prime ) Tools *=1— = Programmer, E1-1& Programmer 743> & %5)vHL.
Programmer Z¥CEILET

2. Programmer RIZ#% [Hardware Setup] 7R3> %%')y% . Hardware Setup 1RO Currently selected
hardware DT LA 9" ARHViS DE-SoC Z3&IRL . 94 F™% Close LET,

B Programmer - Gflab/soc_lab/cv_soc_|=hifatlac —atar - Fatlar orfl — I

A Hardwal Setup

File Edit WView Processing Tools

Hardware Settings JTAG Settings

[; Hardware SE{up..] |No Hardware
Select a programming hardware setup to use when programming devices. This programming
[ Enable real-time ISP to allow backgrot hardware setup applies only to the current programmer window.
] Currently selected hardware: | Mo Hardware s
i File ne
U Start

Mo Hard
e
ui Stop

Available hardware items

w Auto Detect Hardware Server Part Add Hardware...

== DE-SoC Local UsB-1
& Delete Remnove Hardware

Close

5-1. Hardware Setup

___ 3. [AutoDetect] RA%ED)vIL., EiRLED ITAG FTAUITHERHSN TS FPGA ZRRHELET,

4. Select Device ") 4> F M5 Atlas-SoC IR—F DIFE L 5CSEMA4 % . DE10-Nano -R—F DIFE L 5CSEBA6
#FERL. [0K] &0y LET,

w Processing Tools Window Help

& Hardware Setup... Mode: |JTAG s & Hardware Setup... | |DE-SoC [USB-1] Mode: |JTAG °

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

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

% Select Device X ) Y Select Device X o
b Start Wil Start i
alndid b siisiare LI GRSy el Ricasee et VoI RVt Found devices with shared JTAG ID for device 2. Please select your device.
i Stop distop
{ oA () 5CSEBAGES
* Delete S_ KR 3
- ™
() 5CSXFC4ace Atlas-SoC l‘a)i’a_ (=] I Delete Bioare
™ Add File. ] i
ite (& 5CSEMA4 = .
ineals e ) 5CSXFC6C6
¥ Save File ‘ e (O 5CSXFCBCEES
Add Devic :“ e (O 5CSXFC6D6
¢ (O 5CSXFC6DGES
1hup
$ Down

52. TINAADER
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5. UTOAA7ATRYIADRTREINT-IGE(X. [Yes] Z:EIRLET,

5

\ The auto-detected device chain does not match the Programmer’s device
IL\ list. Do you want to update the Programmer's device list, overwriting any
existing settings?

Yes No

53. 47O RYIA

ZhIZ&Y . JTAG Chain E[Z SOCVHPS & 5CSMA4/5CSEBA6 M TR RSN FEJ , SOCVHPS & HPS I,
5CSMA4/5CSEBA6 & FPGA BIMERSH SN I=-CEEFNENRLTLET,

6. 0 O0—RFBHITFAINEERLET .

Device Hf(D 5CSEMA4/5CSEBA6 L TH%')w L. Change File %'y LEY , Select New Programming File
A4 705Ky Y AT, c¥lab¥soc_lab¥cv_soc_lab¥Youtput files #75™ X L Atlas-SoC R—F D IF A (&
atlas.sof % .DE10-Nano ;R—F®DIFE (L DE10-Nano.sof ZEIRLET

#  Delete Del
B Programmer - [Chain2.cdf]* Select All Ctrl+A I

File Edit View Processing Tools Windo' @ add File
. % Change File

B Save File

« Hardware Setup... |DE—SOC [UsSB-1]

[ ] Enable real-time ISP to allow background Add IPS File...

ch IPS File...
0 File Device ange e i
St Delete IPS File
#h Stop none SQCVHES Add EKP File...
i <none> 5CSEMA4 +
} Auto Dete Change EKP File... ]
Delete EKP File
¥ Delete
< Add PR Prosramming File
N Select New Programming File XK
Lookin: | C\lab\soc lab\cv_soc lab\output files ~ [ 5 I+ ] @ El

=™ My Computer | |[ ] atlas.sof
2 11149

File name: |/atlas.sof | | Open

Files of type: ;Programming Files (*.sof *.pof *.jam *.jbc *.ekp *jic) i Cancel

5-4. sof F7AILDEIR
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___ 7. Program/Configure |ZFTv9% ANTt=1%. [Start] REED)yILTALT4T L—2a ETVVET,
BLD Progress /\—HY 100% 1275515 FPGA BIIZEMEAA—DNESZTAENTKEELLGYFET,

. 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

WSt 'l File Device Checksum Usercode  Program/ Verify Blank- Examine Security Erase ISP
) Configure Check Bit CLAMP
el Stop <nonex> SOCVHPS 00000000 <none>
i Auto Dete
* Delete |
% Add File. 2 e U s
I— o o H E =
|Change Fil | | —*4 g’ 4
—— Hi H H E
Ei save File SOCVHPS SCSEMA4UZ3
) TDO
|Add Devic: )
thup
M Down

3 Programmer - [Chain2.cdf]*

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

| | Progress: | 100% (Suc

& Hardware Setup... | (RS eS Rl Mode: JTAG

[] 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:flabjsoc_lab/.. SCSEMA4U23 01A7283D 01A7283D v
i Auto Dete

5-5. sof DA O—K
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5-2. Hello World 4> )L-7 T r— a0 DELT
#ENT HPS ETHUTIL-TT)r—2av 2 BESE THELLD, [FLHIZ Ame DS &35 EIFET,

1. SoCEDS I[Z&FENTLYS Embedded Command Shell L&Y Arm® DS ZFHEEILFE T, Embedded Command Shell
(&, Windows® DARR—rAZa—, Ff=[& SoCEDS DAV RAr—)L-THILE—LITFITA&IHEN TLDEEIFR
)7+ Embedded_Command_Shell.bat %% 7LV )y L TREILES

. Intel FPGA 20,1.0.711

B sccEos command Shell

JH  SoC EDS HWLIBS Arria 10 Docume...

FANr=Sa =

™  SoC EDS HWLIBs Cyclone V Amria V... i
==

= BE
B socEDS Source Code

« w < intelFPGA » 201 » embedded »
B intelFPGA 20.1.1.720 Standard E... ~ g
v intelFPGA s 2T
< Design Space Explorer Il {Quartus...
18.1

cygwin_setup
Device Installer (Quartus Prime 20.1) & 5
b 1 drivers

EDA Simulation Library Compile (... iT devdata L ampl A
Nios Il Command Shell (Quartus Pr... W embedded host_tools W
i cygwin_setup £

Nios Il Documentation {Quartus Pri... -
| =1 Embedded_Command_Shellbat |

(, Nias Il Software Build Tools for Ecli... drivers
; [%] embed ded_command_shell.sh
2 examples
J-;" Programmer {Quartus Prime 20.1) P l:| env.sh
< host_tools .
' Quartus (Quartus Prime 20.1) @ version, b
P WL

5-6. Embedded Command Shell D&

2. Embedded Command Shell L TUUITDaT U REETL. Arm® DS FEFLET .

$ exec /cygdrive/c/Program¥ Files/Arm/Development¥ Studio¥ 2020.1/bin/cmdsuite.exe B
> bash Q
$ armds_ide & Q

arm
DEVELOPMENT STUDIO

5-7. Arm® DS DF2ENSHZENEIE
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3. Arm®DS TOEXEIZERT T —VRR—R - TAINF—EHRELET .

COEETIE. M3, BT 1. N—FOx7EE] OEETA+ILA—IZ workspace Z1ERLET
LT D/SREBELT [Launch] Z9')voLET (TAHIF—NEELEWVGEXBINIZEREINET),

C:¥lab¥soc_lab¥cv_soc_lab¥workspace

n Arm Development Studio IDE Launcher

Select a directory as workspace

Arm Development Studio IDE uses the workspace directory to store its preferences and development artifacts.

Workspace: || C¥lab¥soc_lab¥cv_soc_lab¥workspace w | Browse... |

¥ Recent Workspaces

» Copy Settings

I:?::I Ca = El

5-8. Workspace MD{ERK

Yy

____ 4. preferences Wizard WRIRSNI=IHE L. REZEHEZED LT [Apply & Close]. Arm® DS @ Welcome [EIEA
FRSN-GE &, [FACA] (x<w—0) &0y L THALEY,

8 Preferences Wizard > -3
= fize your devel 3 File Edit Mavigate Search Project Run Window Help
- L . :
° Hed o o) o~ E ! v Q ing|[itley
Review and adjust IDE preferences 5 T :
o ETELE E =l

Arm Development Studio IDE has many settings, called Preferences, that are available for you to | [ i ([
adjust and change. Use these Preferences to adapt the IDE to best support your awn personal . arm Developer
develapment style, s

This wizard presents the most commonly changed Preferences to customize for your #
requirements. H
k Welcome to Arm® Development Studio for Intel® SoC FPGA
If you upgraded from a previous version of Arm Development Studie and had your workspace
preferences already set up, do not worry, we have kept things as they were, Arm Development Studio for Intel SoC FPGA combines the most advanced JTAG-based multi-core

debugger for Arm architecture with FPGA-adaptive debugging to provide embedded software developer
with full-chip visibility and control for Intel SoC FPGA devices.

3oegpas

Important Information for the Arm website. This site uses cockies to store information on your computer. By continuing to use our site, you consent te our cookies.
If you are not happy with the use of these cookies, please review our Cockie Policy to learn how they can be disabled. By disabling cookies, some features of the site

will not work.

— o Accept and hide this message X
Back Next > Apply & Close Skip

5-9. Preference Wizard &1 Welcome EIE

@® Note:

Arm® DS (2020.1) Tl&. Welcome BEIE (Fa—k)T7ILEETA)EAUTAVRTRT DEZV1 RO
ED RGN EAGSBREN RSN TVET . AV SAVRRDT T T HETREBIIEEETHTIE
FELIZELY, Welcome BEIEZFFACI-RIE. R A—XITIRIETEITHIRREICRVET,

Arm® DS A 754 DIRAETEENTELE A TSAV D Welcome BEEAMERSNLT=6H. COREE
B9 B EMAIRETT

.
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Fhi)

#ULV T HelloWorld B2 IL-7 T )r—avEALh—

FLET,

Hello World B> )L 714 —,321d SoCEDS [Z Software Example ELTASTLVET,

5. Arm®DS MDA=a—hi5 [File] = Tmport] Z#&ERLET,

Ew orkspace - Arm Development Studio IDE
File

&

Edit MNavigate Search Project Run
New Alt+Shift+M >
Open File..,

Open Projects from File System...

Recent Files ¥

Close Ctrl+W
Close All Ctrl+Shift+W
Save Cerl+S
Save As..

Save Al| Cerf+Shift+5

Window F

Revert

Move...
Rename.,

Refresh

fo

Convert Line Delimiters To

Print..

[ Import |

Ly import..

Export...

5-10. T4 iR—k) A=a—

__ 6. lGeneral (—fi%)] = TExisting Projects into Workspae (BXTE 7O T HRET—HAR—AN) | Zi#RL [Next]
E0)vILET,

E Import

Select

Create new projects from an archive file or directony.

Select an import wizard:

feype fifter tex] x|
v [= General A
Archive File
(¥ Existing Projects into Workspace]
=} File System
[T Preferences
() Projects from Folder or Archive
» [= ARM Development Studio
= OfCe s W
@ < Back Einisn Cancel
& 5-11. BFFTOOODAUR—
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7. TSelect archive file: (7—H+47+Z741/LDER) | T3> %&RL. [Browse] REEYHLT)L-TODT

JhERELET .
BT TAPIIMME SoCEDS IZTEFENTHY. TIHILTIIUTDA 2 A—)L-THILE—IZHYET,

C:¥intelFPGA¥20.1¥embedded¥examples¥software¥Altera-SoCFPGA-HelloWorld-Baremetal-GNU.tar.gz

Fhi)

(<S0C EDS A > Ab—JL T 1L U k') —>¥examples¥software¥Altera-SoCFPGA-HelloWorld-Baremetal-GNU tar.gz
FAR—bPLTULET ),

EIR®, [Finish] N2 %7 )vILFET,

E Import

Import Projects

Select a directory to search for existing Eclipse projects.

() Select roct directory:

@el ect archive file: C¥intelFPGA¥20. 1¥embedded¥examples¥software¥Altera-SoCFPGA-HelloWerld-Baremetal-GNU. tar.gz

Projects:
Altera-5oCFPGA-HelloWorld-Baremetal-GMU (Altera-5cCFPGA-HelloWorld-Baremetal-GMNLUS) Select All
| Deselectall |
Refresh
Options
Search for nested projects
Copy projectsinto workspace
[[]Close newly imported projects upen completion
[[1Hide projects that already exist in the workspace
Working sets
[ Add project to working sets New.,
Warking sets Select.,
Ir\?/‘l < Back | Plewt = Cancel

5-12. HelloWorld 4> FIL- 74— 30 DEIR

CDEEHEERTHE AM®DS I4URYERID TaSzHh-THRTA—5—I2F7ACIIMNIEFENIRTE
T7AILIRTEINET,

]
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RIZ HelloWorld > FIL-FF)r—arm#ass(4ILLET,

_ 8 FRYHh-THRTO—5— 2T XYTACHMEERLAN(SARET,

9. Arm®DS DA=a—mi lProject] = TBuild Project] Z#IRLFET , £LLLIX, TOPH/THRTO—5—L
TTOPIHMEERL. HYYYS = [Build Project] #E1TLET,

workspace - Arm Development Studio IDE

File Edit Navigate Search FProject Run Window Help

.{?hi.” :“'):" TS e A e v| .

[ Project Explorer 51 4 BY R I ==0

I 15 Altera-SoCFPGA-HelloWorld-Baremetal-GNU
» [a Includes Rew 7
» [ helloc Go Into

Altera-50CFPGA-HelloWorld-Baremetal-Debug.launch
arnal0-ocr.ld

Cpen in New Window

e cvav-ocrld
L@ Makefile

iy Import..
readme. txt g Export.

semihost_arria10_setup.ds

| semihost_cvav_setup.ds I ‘Build Project I

Clean Project

n workspace - Arm Development Studio IDE

File Edit Mavigate Search Project Run Window Help

fg"ﬁi e v B E LS 8w v| & & @|’@EE#'
[ Project Explorer 32 | 4 = m = 0 EEeE =i !
== T | I = There is no active editor that
v =% Altera-SolCFPGA-HelloWorld-Baremetal- GNU] provides an outline.
Inares
[l Includes

ello.o - [arm/le]
Altera-5oCFPGA-HelloWorld-Baremetal-Debug.laun

Source files will be opened in this space

ello.axf.map
El hello.axf.objdump

L@ Makefile
2 readmetst Ep— o 5 = = n . . = =
| semihost_arria10_setup.ds I! B S T I S EU i B 4oo Corsols - B
=l semihost_cvav_setup.ds eS| & mB-O
COT Build Consocle [Altera-SoCFPGA-HelloWorld-Baremetal -GMNU]
< > | B1:84:84 **** Build of configuration Default for project Altera-SoCFPGA-HelloWorld-Baremetal-GNU ** .
make all
& Ty auo-b B+ = B  arm-eabi-gcc -mfloat-abi=softfp -mtune=cortex-a9 -mcpu=cortex-a3 -g -08 -Werror -Wall -Wstrict-pr

arm-eabi-g++ -Tcvav-ocr.ld -mfloat-abi=softfp -mtune=cortex-a9 -mcpu=cortex-a? hello.o -o hello.a
si arm-eabi-objdump -d hello.axf > hello.axf.objdump

There are no debug connections. To add a debug arm-eabi-nm hello.axf > hello.axf.map

connection:

L}
]

e

81:84:85 Build Finished. @ errors, @ warnings. (tock 15.172ms)

b‘.& Connect with an existing Config...

"L?{’:' Altera-SoCFPGA-HelloWorld-Baremetal-GNU

& 5-13. HelloWorld AT HrDE LK

JOoozHrRavqIiLEn, ERORIZRT L3I, FASIHIM-ITHRTO—5—(Z hello.axf ELNVD
Arm® DS ETOEITRRENAFT—DHhSnEzT,

Console 4R LIZIE, EATHRE/ M) —Z LT SIRICRITEN ATV ENRIRENTLVET,
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[FCHTD 7ILT5°SoC FPGA JEE =27 )L (Atlas-SoC / DE10-Nano 7R—Fhx)
I“ACI\IICA E |
B#&IZ, KIFEERLT: HelloWorld 27 IL- 7T )5r—3> (hello.axf) #ETLET .

_10. TRun) *=a1— = [F/I\wI 3> TrF¥aL—324B)) TEIRLET,

n workspace - Arm Development Studio IDE
File Edit Mavigate Search Project Window Help

: i'? ﬁ:.'{\ i i, et e R T | Set Next Statement Cirl+Alt=R
5 Project Explorer 53 | 4 BEDTINvIH) »
== EREEELTTIAG >
v 15 Altera-SoCFPGA-HelloWorld-Baren] 393474 %2b—23V(B)... )
) ﬁ? Binaries >
& Includes Manage Python Exception Breakpoints
» [ helloc Disable Step into properties
5 F5 hello.axf - [arm/le]
: @ hello.o - [arm/le] Q External Tocls >

Altera-SoCFPGA-HelloWorld-Baremetal-Debug.laun
arriaif-ocr.ld
cvav-ocr.ld

4 hello.axf.map
5-14. T/AYJ AV T4FaL—L a0 DFER

11, T\ arI4¥ aL— 32 (Debug Configurations) 74 R Z&H D ERID / SR IILDVS
R ARM ¢/C++ FT1)4r—3> = Altera-SoCFPGA-HelloWorld-Baremetal-Debug %#FEiRLFET (RRSh
BUDMBEEIE AR ARMC/CH+ 7TV r—2a> DREICHD (>) 20y L TIZEW),
S—YMERIE. A TIL FPGA A2 O—K-/7—J)L (USB-Blaster™) ZFIFL.
Intel SoC FPGA = Cyclone V SoC (Dual Core) = Bare Metal Debug => Debug Cortex-A9_0 L75AKIIZERES
nTLFET,

12. #EtEI a0ERIZHD (S REVEHTL. USB-Blaster™ EEDEREEZRTIEET

n Debug Configurations

Create, ge, and run fig
0 EEDEQOIYI1¥1l,-37 'Bare Metal Debug' DEREEHTEBEYEEA - Connection FT(CTEEHA.

CEeEX B Y- MName: | Alters-SoCFPGA-HelloWorld-Baremetal-Debug | ‘
|type filter text | IQ;- B @ T4l B i—','(-y_f_]’"i. "'-DS %%Eﬁi’; o= 28| B Environment | g5 TIIZmM-t] il
e 5-7ubOER
e pprcalion EETIRET. MK FOVI7rDI1T. BEUFTI TR IFEERLST.
& lython run REDERAE: Intel SoCFPGA / Cyclone V SoC (Dual Core) / Bare Metal Debug / Debug Cortex-AS_ 0

R Launch Group
[ 3 Laurl[h Group (Deprecated) |Tf'.',k:‘ﬁ*f_\f.7)7{\|;'?

ARM C/Cs+ 77 —3/3]
s ,wFF < FI J] w Cyclone V SoC (Dual Core) '
Altera-SoCFPGA-| HEIloWarld—Baremeta\-Debug] o i Tk
~ Bare al Debug
Debug Cortex-A9 0

Debug Cortex-A9_1
Debug Cortex-A9x2 SMP

Arm Debugger will connect to an Altera LISB-Blaster to debug a bare metal application.

b2

Bare Metal Debug | Connection | I FE. l

DTSL AT 3y ?ﬁ% . USB-Blaster bl -AZ:RAZOHBOS-TyH AT avEEALET . "default” ¥ 2L
Filter matched 7 of 20 items firect Apply
(?) Debug [ Cl.ose

5-15. T/\wHaroqFal—iar ERET)

.
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IIIACI\IICA .
13, EHEITOY T4 R T, BRI®D USB-Blaster™ (ZMITIX DE-SoC on localhost) Z/\A 54 LT, [ZEK]

09 ILES,

EEISUY
S-rorEEEERLET

DE-50C on localhost [USE-1]

) | Cancel

5-16. T/\wT 45— I)LMDER

_ 14, TINYHRT DS IRIERIET /Ny H R D) T (ds/.py) ITIRESNTLVS semihost_setup.ds ZZEELET .
[T—=ORNR—=X] RV EYTADIHIMNZEFENSD semihost_cvav_setup.ds ZERL. [0K] EHJvILET,

32 Dt [m]
Create, , and run g
@ ZATUTRT7A )b $fworkspace_loc:/Altera-SoCFPGA-HelloWorld-Baremetal-GNLU/semihost_setup.ds} A 520 YEEA
TEeER BY- MName: | Altera-SoCFPGA-HelloWorld-Baremetal-Debug |
‘ type filter text | |9 B I@ :’T"ﬂbl_%'& ?’ﬁ'ﬂﬁ\l ?E;& OS S| 9= 3(21| MY Environment | g TRk |
o CMSIS C/C++ TFUF-2ay ~
lava Application =FaE A
h = O
':; ifu::h’;pr Os0s OIVMRIMSTILET @ wilasTItoTLEs [main \
B Launch Group (Deprecated) =y kBT HRIUTE (ds 7 py) ERTTLES
LB ARM C/C++ TS -3 |'k;pace_IDc.'.a’AItera-ScyCFF‘GA-HeIIDWDrId-Baremeta\-GNU;’semlhDst_setup,ds} | IjT’”b‘)K?ﬂ:m [ L5 S E i
Altera-50CFPGA-HelloWorld-Baremetal-Debug) = = = = - -
OIF Ry BT Ry HAIUTh (ds / py) EEFTLET
' FANA
T EBRLES:
rriat0-ocrld -
vav-ocld
ello.axf
ello.axfmap
E hello.axf.objdump
[ hello.c
hello.o
eadme.txt
emihost_arriall_setup.ds FHNSRATL,, | | =028,
emihost_cvav_setup.ds | -
» =% RemoteSystemsTempFiles
v
Revert : Appl
Filter matched 7 of 20 items Lk R
@ (@ Cancel Bebug Close

5-17. T/\wP AL 74X 2L —2av (F/A\vAHED)

15, T\ AV I4X LA o4V RTODAETIZHD [Debugl REAUED)vHILET,

E Debug Configurations

Revert Appl
Filter matched 7 of 20 items H e EEY ‘

®

5-18. T\ DEIT
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MACNICA
16. IN—ARYGTATRAYFDHERNRTINTIZIGEIL [Yes] 0 vILTENEZITANTIIESLY,

B 20573 vFnER

20 & [T Development Studio I-AR ST I IIBERTCATLET.
ZOR-AR T TS e CEEET Y

[] Remember my decision

5-19. IN—ARITATRAYFDFER

Windows Defender 774704 —ILDEEMNHIIGEIE. [FOERXZHTTSE W] #0')9ILFT,
& Windows £$1UF1DESE

x
@

ZOTTUOEBEDL DN Windows Defender 7P P24 - L TTOuIEH

FRTO/TY9T FybT-TE T4 A=t F9 NI~ T, Windows Defender T74 71— L&Y

ows
DEEQVOPF IO ISNTIES.
EF(N):

EITTE:
AR

ZOFTUR. AV5-Ry MCERERERELLILLTNET. T2/ POA- L& /(ILES LTSRS
A BYET.

(EZhe0FyhI-7 ETOBEEHATS:
1754 Rk F9bT-1 (Ti-h Fo kI~ TR AF RI-T5E)(R)
KTUYS F9b0-7 (2%, EEERE) ()WL)
(ZOE3EFINI- IR L DBE, £FIUTHEVIEEIUTHBEINTUE YA

I T LS E AT 3T DRSS

I Qﬁﬁtlééﬁﬁ'i’(&) I Feutell
5-20. EX1UT1DEL

@® Note:

Ao O—RBICIS—NRELI-IGEX. UTOHEREIToTIESLY,
(1)

Arm® DS DAV AR I IFTEN TSRV T—D A2 A3—T( R

(Il Z £ USB-Ethernet
Interface 72 F8—) MNEIIE->TLSEHFEZEL TS,
(2) ~

FHEIAR—FDERADE LY PC OBEFTEIBLEOMFERL TS,

HBEAR—FDEFEEY]
21258 1E. BE FPGA DT —AEF ) O—RT 5 EETNENTIESLY,

TIVAIFEER V) TEOIERICRNEIRR T T BEEEAMICLI-& . JTAG ZRABALTFTr—3
VER—RIZEHA—RLET, TOTSLDIUE—H main BEUIZELET HETL—o3NT /30T HiRtA
HSEZIREEL Y ET , COBRET. Arm® DS DT RTHT /N MEEA G HET AZENTEETT (LURAP

EHORTERE. FT7T)a—FDSE, 12E),

B ]
Ver.20.1 / Rev.4 2025 &£ 2 B 70/111

ALTIMA Company, Macnica, Inc.


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

- [FCHTD 7ILT5°SoC FPGA JEE =27 )L (Atlas-SoC / DE10-Nano 7R—Fhx)
MACNICA

_17. ##B0 Continue RE | = EH)vH (Ff-lE 8 F—ZFHLT) 7IVr—3avExETLET, IS

&Y. AppConsole (FF)or—32-32—)L) IZ HelloTim Ayt—T%RRLET

n waorkspace - Altera-SoCFPGA-HelloWorld-Baremetal-GNU/hello.c - Arm Development Studio IDE — m|

File Edit Scurce Refactor Mavigate Search Project Run  Window Help

i ew izl MG LIS & ~i Gl A=t Sl Q ’E‘EHB@
I Project Explorer 32 - = B [ helloe 322 sa = 0 e H%d. + = 0

EE TR S = ;_ O B i S TI o L BV e % =
5 1% Altera-SoCFPGA-HelloWorld-Baremetal-GNU R e

i 2
Rights Reserved o stdio.h o
e: hello.c @® _ auto_semihosting : int

@ main{int, char*™) ; int

5 #include <stdic.h>

/* enable semiheosting with gcec by defining an _ auto semi
int _ autc_semihosting;

3= int main(int argc, char** argv) {
1 printf("Hello Tim\n");

return 8;
LTI 52+ = O 3
1 0 2. @ .2 5 e =
w & Altera-50CFPGA-HelloWorld-Baremetal- Debug applic
i Cortex-As 0#1 7TUT-Y3V0#ET (SVQ)
£ >
Bl Console W IVVF ®-ZFH o L3S HARY N Eresd @ 5-YyR0. B AppCons. B[4+ = O
B G eEE =
Hello Tim

AT—57: application exit: code 0

5-21. HelloTim DI~

18, EFOUMRAY B &L CPU EDIEGEUIMLET .,

19, EEALD/S—ARITAIEEBLTVDIEAR || &8 &+ 20UVl AMVERICRYETS.

@ Note:

Arm® DS JAURIEEDIN—ARYTA4T A a—%ERATH LT BROELGHEHEEZ LIRS E
THELIENTEEY  E/NN—ARITATFEERNBRITISC TV B THERAT HSEMNTTRETT

B REV &Y FILWA—RROTATEREE T /S~ ARITATIFELITT 1AV BKTI RSN
BDT, TAAVED )V ITBETIN—ARGTATDYPYVEZNMTAET , T, BRPD/A—ARHYT
1TEED )9 TBHILT, MEAREANRT (Reset) EDRIELAIEETT :

Customize..,
Save As..,
Reset

Close

Show Text
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[FCHTD 7ILT5°SoC FPGA JEE =27 )L (Atlas-SoC / DE10-Nano 7R—Fhx)
I“ACI\IICA E |

5-3. LEDBlink Y2 FIL T r—ar DET

Hello World 4> FIL-7 T r— 3> CRIBRIZERIIZEEZESNT- LED Blink > FIL-7T)5r—a %
Arm® DS [ZAR—rLET .

1. Arm®DS DA=a—mi5 [File] = TIimport] Z:EIRLET,

[+ orkspace - Arm Devefopment Studic IDE
m Edit Mavigate Search Project Run Window F
New Alt+Shift+N >

Open File...
(1} Open Projects from File System...

Recent Files >

Close Ctrl+W
Close All Ctrl+Shift+\W

Save Cirl+5
Save As..

Save All Cirt+Shift+5
Revert

Move...

Rename:.,

| Refresh

o

Convert Line Delimiters To ¥

Print...
Import... [ Import § I

Export...

5-22. [ iR—k] A=a—

e B

____ 2. TGeneral (—fi%)1 = TExisting Projects into Workspae (EXfE 7O T OMET—HAR—AN)] ZHIRL [Next]
=0V)vILET,
B import O X

Create new projects from an archive file or directony I E 4 5 1

Selectan import wizard:

/pe filter text X |

w (= General
Archive File
[ Existing Projects into Workspace]
=3 File System
[T} Preferences
() Projects from Folder or Archive
> (= ARM Development Studio
= QG+ w

©

< Back Einish Cancel

5-23. IO ODA U R—
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)
MACNICA
__ 3. Tselect archive file: (7—71147 - Z71 )L DER) | T a2 %ERL. [Browse] REVKYH LT )L-TODzH
FEtEELEY
C:¥lab¥soc_lab¥cv_soc_lab¥software_example¥Atlas-Blinking-LED-Baremetal-GNU.tar.gz
® Note:
NIEY—IL DAV A—)L-TALIN)—TI3 L BEBT—EDTALIMN)—LUTTHS LITEEL
TLZ&ELY,

FEiRE. [Finish] REEBLET,

Import Projects

Select a directory to search for existing Eclipse projects.

() Select root directory:

@Select archive file: C¥lab¥soc_lab¥ow_soc_lab¥software_exarmple¥Atias-Blinking-LED-Baremetal -GN U targz v| _

Projects:

Atlas-Blinking-LED-Baremetal -GNU (Atlas-Blinking-LED-Baremetal-GNU/) . Select All

[ DesalectAll |

Refresh

Optians
Search for nested projects
Copy projects into workspace
[]Close newly imported projects upon completion
[[]Hide projects that already exist in the workspace
Working sets
] Add project to working sets . New..

Waorking sets: Solbct)

)
Y
i
=~
3

: @ Coe [ one

5-24. LEDBlink B> FIL-7T)r— a0 DFER

COEEEENTHEAM® DS IV ROERD JOSzoh-THRTO—S5—(FASzIMNIEEND
BEI7AILDBRTEINFET,

.
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[FCHTD 7ILT5°SoC FPGA JEE =27 )L (Atlas-SoC / DE10-Nano 7R—Fhx)
I“ACI\IICA E |
RIZ, LEDBlink Yo FIL-FF)r—SarZars()LLET,

4, OO, ITOXTO—>— BT KY Atlas-Blinking-LED-Baremetal-GNU AV HMEFIRL/NAISAMLET .

5. Arm®DS MDA=a1—n5 [Project] = TBuild Project] Z:&IRLET , LLLIE,. TV zHM-THRTO—5—E
TTOPIHMEERL. HYYYS = [Build Project] #E1TLET,

File Edit MNavigate Search Project Run  Window Help
rﬁuﬁ#ﬁi TR, k== A v| #
5 Project Explorer 32 | 4 S TR {f==0

w15 Atlas-Blinking-LED-Baremetal-GNU

+ %, Binaries New 2
5 [mil Includes Go Into
[ atlas_main.c : ;
o] MNew Wind
[ Makefile.inc per {n Hewn B
+ %5 u-boot-spl.axf - [arm/le] i
Atlas-Blinking-LED-Baremetal-Debug.launch pay Import..
| debug-hosted.ds S
g Export..
| & Makefile BT =po
l Build Project Incrermental Build of Selected Projects L]
Clean Project I

n workspace - Arm Development Studia IDE

Eile Edit MNavigate Search Project Run Window Help

Sami# i@ Ry oo Q im ([l 4 @
[ Project Explorer 3% - = H BEE o o b5 Outline 33 % Tl- + =0
BETR 4= =
v 15 Atlas-Blinking-LED-Baremetal-GNU There is no active editor that provides an
> ﬁ.’ Binaries outline.
> [l Includes
» &= hwlib

> [ objs GNU CYCLONEV
) E atlas_main.c
i aeiioing
%& atlas_main.axf - [arm/le]

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

= hwlib.stamp Bl Console 32 | M IVVF B=-FE wo D25 HAEY =707 ) @ 5793 -) M App Console 4 =]
Makefile T 5 5B
L@ & 4 %) OE BB % -
DT Build Console [Atlas-Blinking-LED-Baremetal-GNU]
s 7 17:84:55 **** Build of configuration Default for project Atlas-Blinking-LED-Baremetal-GNU **** A
make all
2Tk 5+ = [ make[1]: Entering directory 'C:/lab/soc_lab/cv_soc_lab/workspace/Atlas-Blinking-LED-Baremetal-GNU"
cp C:/intelFPGA/28.1/embedded/ip/altera/hps/altera_hps/hwlib . -rnL
b 1 Tl i touch hwlib.stamp
= mkdir objs GNU_CYCLONEV
i make[1]: Leaving directory "C:flab/soc_lab/cv_soc_lab/workspace/Atlas-Blinking-LED-Baremetal-GNU"
There are no debug connections. To add a debug make[1]: Entering directory 'C:/lab/sec_lab/cv_soc_lab/workspace/Atlas-Blinking-LED-Baremetal-GNU"
connection: arm-eabi-gce -g -0@ -Wall -mcpu=cortex-a%9 -mfloat-abi=softfp -mfpu=neon -Ilib -Ihwlib/include -Ihwlib/include/soc_

;f Create a debug connection... arm-eabi-gee -g -0@ -Wall -mcpu=cortex-a9 -mfloat-abi=softfp -mfpu=neon -Ilib -Thwlib/include -Thwlib/include/soc
o oy o R arm-eabi-g++ -Thwlib/src/linkerscripts/cvav-ddr.1ld -mcpu=cortex-a? -mfloat-abi=softfp -mfpu=neon -Wl,--gc-section:
4 Connetbith an xisting Config.. arm-eabi-objdump -DS atlas _main.axf > atlas main.axf.objdump

make[1]: Leaving directory 'C:/lab/soc_lab/cv_soc_lab/workspace/Atlas-Blinking-LED-Baremetal-GNU"

17:85:02 Build Finished. @ errors, @ warnings. (took 7s5.707ms)

5-25. LED Blink > )L 7TV r—30DE LK

.
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[FCHTD 7ILT5°SoC FPGA JEE =27 )L (Atlas-SoC / DE10-Nano 7R—Fhx)

B#IZ.LEDBlink > FIL-FTUr—2a w2 E2TLET,

R

lRun| *=a— = TF7/\oJ32T1FaL—38)) EERLES . YT IL-TODIIMIIL, Atlas-SoC
R—FLETETTE-ODOBRHREEBLTLNET,

F /35 a2 T4 2 L— 3> (Debug Configurations) 74 R 2B D EBID /R ILDVS

AA ARM ¢/C++ FT1)or—<3> = Atlas-Blinking-LED- Baremetal-Debug %#ZEiRLET (RRSNEMGE
(&, AR ARMC/C++ 7TV r—2a> DEIZHD (>) 0y L TIZEW),

A—4y MEREIE . USB-Blaster™ ZFI|FL.
Intel SoC FPGA = Cyclone V SoC (Dual Core) = Bare Metal Debug = Debug Cortex-A9_0 &755K5(ZBEIZE%

ESNTVEY,

n Debug Configurations

Create, , and run configurati ﬁ

DEeEX BT~ Name: |Atlas-Blinking-LED-BaremetaI-Debug |
type filter text ||| (=88 G 7710V] % 7/07| % OS EHEE| @ 312 I Environment| o3 TOAT—F|

}cms[ﬂs\ c;lg++_ FIUT-3 B—FukDER

W i ERTORET. K JOVIIMDF1T. BEUTI v TR EERLEY.

@ ython run REDZERAE: Intel SoC FPGA / Cyclone \V SoC (Dual Core) / Bare Metal Debug / Debug Cortex-A38_ 0

BR
Bare Metal Debug | Connection |DE-SDIC on localhost [USB-1]:DE-SoC USB-1 | i %E
DISL AT 3 R USB-Blaster ML—AZRZOMOF—T v AT 3V ERRLET. "default” I0T1¥ab-v3
. . Revert Apply
Filter matched 7 of 20 items
@ e

& Launch Group

T5ybIA-LOT4E
~ Cyclone V SoC (Dual Core) ~
w Bare Metal Debug

Debug Cortex-AS_1
Debug Cortex-Ax2 SMP
Linux Application Debug "

Arm Debugger will connect to an Altera USB-Blaster to debug a bare metal application.

CiCas TIUT_32y
z,‘# Atlas-Blinking-LED-Baremetal-Debug |

8.

5-26. LED Blink > FIL- 7TV r—3> DT\ AL

UTOHERRYTTITHHIEAE, [d] Z@RL TS,

A RYERIPAA R ONMVELE

{ 774 )l 'fAtlas-Blinking-LED-Baremetal-GNU/Atlas-Blinking-LED-Baremetal-Debug.launch' [35%
@ inummcs. BxnadEcLEIN

o J wwiw

5-27. HERRYT7VT
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[FCHTD 7ILT5°SoC FPGA JEE =27 )L (Atlas-SoC / DE10-Nano 7R—Fhx)
I“ACNICA E |

_ 9 E&EEILavORAIHB (S RIVEWHTL, USB-Blaster™ 1EfGaEIRLET,

10, BEEISOY -4 RO T, BRID USB-Blaster™ (ZMHITIE DE-SoC on localhost) Z/\1S5A KL T,
R ©0')vILETS,

EEISUY
S-rorEEEERLET

DE-50C on localhost [USE-1]

@

) o

5-28. T\ —TJ)LMDER

11 T\ a4 XaL—ar o4 RO DATIZHD [Debugl REAUED)VHILET,

B8 Debug Configurations

Create, manage, and run configurations ﬁ

DTReEX BY- Name: | Atlas-Blinking-LED-Baremetal-Debug |
|?.v’|3E filter text | B = @ Tl £ Fofl | T 05 BEHEE| 09 3|27 | I Environment | g TIAT—F|
o CMSIS C/C++ FTUT-U32 F-ybOER
fvaRpyphodica ERTORET. H-F, JOVII M5 T. BEUTIC IR R ERLET.
@ Jython run RENERAE: Intel SoC FPGA / Cyclone V SoC (Dual Core) / Bare Metal Debug / Debug Cortex-A3 0
/R Launch Group .
@ Launch Group (Deprecated) |73--; FIA-LOT1ILT
R ARM C/Cs+ TTUT—35
v SR ARM GiCe« FIYT2/20 s ArriaVSoC e

Atlaz-Blinking-LED-Baremetal-Deby
= inking- I ) ~ Cyclone V SoC (Dual Core)

+ Bare Metal Debug
Debug Cortex-AS 0
Debug Cortex-Ag 1
Debug Cortex-A9x2 SMP o,

§-yEE |USB-Blaster v

Arm Debugger will connect o an Altera USB-Blaster to debug a bare metal application.

BE
Bare Metal Debug Connection |DE Sol on localhost [USB-1]1:DE-SoC USB-1 | %E?- |
DIsL A7y (BE.|  USB-Blaster F-REHEEOBDI-T vk ATYIVERALET. "default” TT¥ -3

Filter matched 7 of 20 items g
©) Cloze

5-29. LEDBlink B> FIL- 7T r—a> DT /A0
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[FCHTD 7ILT5°SoC FPGA JEE =27 )L (Atlas-SoC / DE10-Nano 7R—Fhx)

_ 12, N=ARGTATRAYFDHERNRIRSNTGZET [Yes] £V vILTENERZITANTIZELY,

B 1257721 i ez

2 £Eh [ Development Studio [{-ARIT1TICBER N TET.
ION-ARITTESd<EEET Y

[ Remember my decision

MNe

530. /SA—RARHITFAITRAYFDREDR

Windows Defender 774704 —ILDEEMNHIIGEIE. [FOERIXZHTTSE W] #0')9I9LFT,

07 TVOBEEEDN DI Windows Defender J74 74— L CTO97EN
e

@

FRTQITYYT F9ET-TET54 K- 29 +7-7T., Windows Defender 774 Fa-IlizEY
o

SEOLCAHTOIENTIES.

EF(N:
SEATILE:
AR
IOTFUR. AV5-Fy s EEERERELLIELTOET. TP Pua- BN AL ELTL AR E
ERBYET.
[CZnenFob7-7 LTOBEEFT S
754 K=k 2y 7=7 (ii=h Fy 0= pieA+y bI-75E)(R)

BA/TUs7 7yb0-7 (22, SRERY) (FEZ) L)
([ZOE3EFRFT-TESDES. ERVTHEMEFUTHBEINTOERA)

P 7oa- LoEEEEEITark nakitniEe

[ G rruREHTI3A) ] eyt

531. XTI DEL

(1)

(2)

@ Note:
Ao O—RBEICIS—NRELI-IGEX. UTOHEREIToTIESLY,
Arm® DS DSA AR I TN TNBRYENT =AU B3—T/4 R (HIZIE USB-Ethernet

Interface 72 F8—) NEIIE->TLSHFEZEL TS,

FEAR—FDERAVS LY PC OBERENTEIBLAVLMEZRL TS, FHEAR—FDEREY)
S5 81E. BE FPGA DT —3Z8 0 0—KF BT EETNENTESLY,
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[FCHTD 7ILT5°SoC FPGA JEE =27 )L (Atlas-SoC / DE10-Nano 7R—Fhx)
|nAC|\||CA 2 ——

_ 13, TL—URAVMERELFT,

Atlas_main.c @ 26 TRIZTL—IRAUVMEERELET  (THERTROEBDAR—RESTILY)vIT 5T
L CERERRETY .

n workspace - Atlas-Blinking-LED-Baremetal-GNLY/atlas_main.c - Arm Development Studioc IDE

File Edit Scurce Refactor MNavigate Search Project Bun  Window Help
Cies #RiIE DS -[REr S~ Q gy |itle
i Project Explorer 2% - = = [£) atlas_main.c 32 I ] 0z Qutline 33 % Jl- + = 0
Bl | F ﬂs { = 2® * Copyright Altera 2813[] A =] laz ‘Q{ hs @ \'HE =
= Hiinino LD % . [
~ iz ﬁtlas. Blinking-LED-Baremetal-GNLU 5 ginclude <stdio.h> :I stdio.h
> 3, Binaries o #include “"socal.h" = socalh
[ Includes 1é @® _auto_semihosting: ir
s (= hwlib 112 /* enshle semihosting with Arm DS by def 1‘rn'mf, an _ auto_semi] ithosting sy #+ LED BASE ADDR
> (& objs GNU_CYCLONEY 1z Wil ber by Linker if semibosting s disabled o main(int, char™):
= A 1z int 7autuisevn1h05t1ng,
> \_c, atlas_main.c X4
[ Makefileinc N ]
L] 15 #define LED BASE ADDR (BxFF218848)
y %} atlas_main.axf - [arm/le] 16
> %5 u-boot-splaxf - [army/le] 172 int main(int argec, char®* argv)
|Z atlas_main.axf.cbjdump w?': ) .
=| Atlas-Blinking-LED-Baremetal-Debug.launch ’; int 1
= debug-hosted.ds 21 printf({"Hello from Atlas. \n"); =
E hwlib.stamp 22
[ Makefile 23 while(1)
25 for(i=e; i < 16; i++){
@25 alt_write_word(LED BASE ADDR,i);
27 printf{"LED [%x] \n",1i}; v
< >
H Tyl + B E; ssole [l IUE BT 60-EE w5 e ML E ] 3 B App Conscle + =40
A [ = e 2w > mwoe] s =
R G 11 S - g=el L HEEFES-# =
= bF—7: 8xBB128BEA ~ @xe813830C -
X3 Atlas-Biinking-LED-Baremetal-Debug FEks SVC E-F LDk 2 TSETRE: S:exeel1F39e TETHEELELE
las main.c A
Cortex-A9_0#1 7L~ 4 Y CRELE (SVC allas
g R T Tk ! 5:@xBel1F398 18,e {
BIBRENET LRSI L =0l by 2
break -p "C:/lab/soc_lab/cv_soc_lab/workspace/Atlas-Blinking-LED-Baremetal-GNU/atlas_main.c":26
5:BxBB11F3BC OF L5t} 3
77 )l atlas_main.c. T 26
w
2757 BE IR FIYFUANE SRS Bl Cirl~Space ERLTCREL | ==
Writable | Smart Insert | 2:1:4

5-32. TL—ORAVLDERTE

_ 14 #HFBD Continue KA | = EDVVJVHILT(FE=F 8 F—ZFRLO)T7IIr—av e EERTLET . N

[Z&KY. App Console (FF1)r—=32-32Y—/L) |2 Hello from Atlas. Ayt—Y MERSNWET,

__15. ¥52[E, $KEBD Continue RE> | = EUVUvHLT (Ffzlk F8 F—ZHLT) 7I)r—avsxwETL

Y, IhITkY, PAYT—32-32Y—/b 12 LED [0] Avt— ARFSH, Atlas-SoC R—K ED
—+H— LED ( LED[3:0] ) D ATIRENEILT B EEMERALET,

16, BT | | I TEIZ LED OIREAELT BT EFRERL TS,

__17. EROUMRAY | B #9UvIL CPU LOEEYIILET

LET ®E 3 3ETTY. HEIEETLE.

RDOR—DLRRIF T aV BB HYFET . BN HDAIE. ThodRML THTIZELY,
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[FCHTD 7ILT5°SoC FPGA JEE =27 )L (Atlas-SoC / DE10-Nano 7R—Fhx)
I“ACI\IICA E |

5-4. ;BT 2 TYERLT= Preloader IZ&A¥EHE T aviER)

EE 3 TlE. Bt > TEBEINTLV = Preloader ZEALT HPS Z#IHAELTLYELT=,
CCTIE. T4 5EE 2: VIO 7EE (1)  Preloader ME&RL] THERLT= Preloader [ZT HPS MD#EAEE
EELET,

1. JEE 2 T Preloader 1 A—UDMERSN TSI EEMERALET
Preloader [&. C:¥lab¥soc_lab¥cv_soc_lab¥software¥spl_bsp¥uboot-socfpga¥spl T4L42kJ—®DTIZ. "u-boot-spl”
ELVSBTHEREINTLNSIET T COT7AILDERIN TSI EZFEEL TZELY, FT=. Preloader &K
AREFRNZ, RACTALIR)—ITT/INA XY — “u-boot-spl.dtb” MERESN TV LEBLHERL TZELY,

HLAERSNTUVEVMERIE, BE EE 2 ZEEL TS,

Pl h-n  #EE O OE=F ®
« v A vjo  spoiz p
lab N &E B EHOR i H1Z
soc.al arch 2020/01/16 18:00 Tr4I FANS-
cY Ko (ab board 2020/01/16 18:01 74 FANT -
-gsys_edit common 2020/01/16 18:01 T74I TAIA—
db drivers 2020/01/16 18:02 T4 T -
hps_isw_handof lib 2020/01/16 18:02 I74 )b A
tigagerceiial db spl 2020/01/16 18:00 T4l T -
o ] depend 2020/01/16 18:00 DEPEND 771 0 KB
B — U .gitignore 2018/09/14 00:22 GITIGNORE 7. 1KB
[] Makefile 2018/09/14 00:22 I74 6 KB
S [ u-bootst 2020/01/16 18:02 LST I74b 0 KB
software [ ] u-boot-spl 2020/01/16 18:02 274l 574 KB
spl_bsp [T u-bootsplbin 2020/01/16 18:02 BIN J7 100 36 KE
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 MAPR 771 ) 90 KB

X 5-33. U-boot-spl F7AILDFER

@® Note:

Z_TCHEFELT= "u-boot-spl” T77AJLIE. Arm® Executable and Linkable Format (ELF) 274 JLTY,

Arm® DS DFEUER VT THEA SN, A—F—- T ) r—La U RTFIETIATOET,
FHMIE. TSoC IELOTHAR = DS5 IZRBRTARIL-TT)r—a2-FT\vT | O ThRALHR—
~DXIGHE] #XSRAZSVN(SETREE DS5™ MITORBLEGYFET A, Arme® DS [THEWNTEER
FHIXERREGYET ),

B £%: SoC [FLHTHAR —DS5 [ZKBAT ARV T I )r—ar-T13v5

.
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2. ;&@E 3 TERALT= “ubootsplaxf” F7AILE) Rr—LLET,

C:¥lab¥soc_lab¥cv_soc_lab¥workspace¥Atlas-Blinking-LED-Baremetal-GNU [Z “u-boot-spl.axf” 77/ ILH&HYE
DT, ZDIT7AIL%E " _u-boot-splaxf” FIZYR—LLET,

3. J&E 2 TIERLT= “u-boot-spl” XU “u-boot-spl.dth” ZaE—LET,

C:¥lab¥soc_lab¥cv_soc_lab¥software¥spl_bsp¥uboot-socfpga¥spl T4L 2 Kk)—®D TIZ#H S . "u-boot-spl” T7A
JL& “u-boot-spl.dtb” 774 JL% . C:¥lab¥soc_lab¥cv soc_lab¥workspace¥Atlas-Blinking-LED-Baremetal-GNU T4
Dal")_[:jto—bij_o

4. AE—LT1= “u-boot-spl” T7AIL%E “u-boot-spl.axf’ ELNILZEINZYR—LLET,

CCETOEET, T/\WIBEIZEHRT S Preloader AEFINELT =,
ERIEMET HHFERLTLEET,

5. LEDBlink > FIL-FF)r—a v #BEETLET,

75 R—=TM “ 6. [Run] *=a— = IF/\yF a2 24F¥alL—av()l B RLET . T -T0
DxJHCIE, Atlas-SoC R—F ETETT 5= DERERELFTELTLVET 7 MHETLTIZEL,

FFR2ERARIZ LED Blink YT IL-FTUr—S a0 WETTENIL, JEE 2 TERLT= Preloader AIEEIZE)
{ELf=C&IZiYET,

.
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[FCHTD 7ILT5°SoC FPGA JEE =27 )L (Atlas-SoC / DE10-Nano 7R—Fhx)
“‘AC'\“CA 2 ——
55. VAT L AIE—T7A UKD TRLAD@ER (FTaviEE)

JEE 3 @ LED Blink Yo FIL-7T)r—3 0 TIE LED PIO DT RLAZEY—AO—KR ETEERELTLE
L=,

|l atlas_main.c &3

28 * Copyright Altera 2813

#include <stdio.h>
#include "socal.h”

12 will be removed by linker if semihosting

int  auto semihosting;

t#idefine LED BASE ADDR (8xFF218448) ]

17=int main{int argc, char** argv)

18 o

19 int ij;
5-34. SETOTRLRAEEAE

ZZTlE. SoCEDS MU AT L AYFE—T7AJLERRAYUK (sopc-create-header-files) Z{ERAL T AT L
ANYE—T7AIVEERUERLTHELLD,

1. Embedded Command Shell HFEEIL TLVELMEE IFFEEILET,

2. C:¥lab¥soc_lab¥cv_soc_lab [ZFEEILET,
$ cd “C:¥lab¥soc_lab¥cv_soc_lab”

W /cygdrive/c/lab/soc_lab/cv_soc_lab

ent at
all fut

5-35. T«4LOM)—DiEE)

Ver.20.1 / Rev.4 2025 & 2 R 81/111 ALTIMA Company, Macnica, Inc.


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

[FCHTD 7ILT5°SoC FPGA JEE =27 )L (Atlas-SoC / DE10-Nano 7R—Fhx)

mACI\IICA e
__ 3. Embedded Command Shell LT, AT L AYF—D7()LERITY R (sopc-create-header-files) Z#EITLE
ER

$ sopc-create-header-files soc_system.sopcinfo

[ ] [cygdrive/c/labfsoc_labfcv_soc_lab

5-36. VAT L AYE—T7AIILERIATURDET (T5—)

7\ JERC:

C{ERAD 0S AY Windows® 10 DIFE. LORIDESIBIS—IRETIIEELNHYFET , T5—L4H D15
BlE. UTOSEERTAMIEEHDO N EEToI- L THE sopc-create-header-files ZE{TLTLEELY,

0 &&: 7ILT4IEMYR—b [SoC EDS IREET sopc-create-header-files AEITTT—IZiBM5TIL
DEEE |

W =R/ cygdrive/c/lab/soc_lab/cv_soc_lab

5-37. VRTLAYE =7 IVERARURDET ()

5 DDI7AILHBERIN-CEFERLET,

Soc_system.h . Platform Designer AN T R TNDIARI—IZHTHED 1 —ILIEREEE
hps_0.h : HPS MEITYwP (H2F LWH2F) (TS TLBED 1 —IUIERE TR

hps_0_bridges.h : HPS MET)w (F2H, H2F, LWH2F) [THEIN TS ED 1 —LIEHE TS
hps_0_arm_a9_0.h: hps_0_arm_a9 0 [MITDED1—ILIEREESR. £y DA T7ybbMEhTINVS
hps_0_arm_a9_1.h: hps_0_arm_a9_1 [MITDED1—/VIEREER, £y DA Tyt AMEnTINVS

ZZTI& hps_ 0_arm_a9 0.h ZFERALET .

.
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4. DRTLANYE—T7A)L%E LEDBlink YT IL- 7T )r—a-TAadzHMaE—LET,

T74IJL%: 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 B> FIL-7T)r—3> M )—AA—K atlas_main.c ZEELET,
EHEC [EEAAFREICLET N 2] ELVIRYTTYITNRRSNDHEEL [1EL) ZBIRLET,
FCaEAN:
#include “hps_© arm a9 0.h”

Uy LR

<ZHEAl> #define LED BASE_ADDR (OxFF210040)
<ZHE1%> #define LED BASE_ADDR LED PIO BASE

UTORTE, EEELAOTUNESIZLLRID LED_BASE_ADDR EhitZaAVR7oRLTHYET,
SZEZFTIZ, "hps_0_arm_a9 0.h” DZUBEFMLERLET,

|ﬂ atlas main.c 3 5 ll *atlas_mainc I8 hps_0_arm_a9_0.h =

2% * Copyright Altera 2013[] 725 /*

- 73 * Macros for device 'led_pio', class 'altera_avalon_pio’
74 * The macros are prefixed with 'LED_PIO_'.

& #include <stdio.h> P ’
75 * The prefix is the slave descriptor.

9 #include “"socal.h" 76 */
o

18 vaoclwle "R B o 9.k 77 #define LED_PIO_COMPONENT TYPE altera_avalon_pio
G : 78 #define LED_PIO_COMPONENT NAME led_pio

ihosting with Arm DS by defining a [ 79 ydefine NEDNZONENT oxff210040
ved by linker if semihosting is 56 #define LED_PIO_SPAN 32

int _ aute_semihosting; 31 #define LED_PIO_END @xff218@5f

82 #define LED_PIO_BIT_CLEARING_EDGE_REGISTER @
/* #define LED_BASE_ADDR (BxFrzleedas) =/ 82 #define LED_PIO_BIT_MODIFYING_OUTPUT_REGISTER 1
#define LED BASE ADDR [(LED PIO BASE) 84 #define LED_PIO_CAPTURE @

85 #define LED_PIO_DATA WIDTH 8

O AR (IR SR T SN 86 #define LED_PIO_DO_TEST_BENCH_WIRING @
f 87 #define LED_PIO_DRIVEN_SIM VALUE @
int i; 88 #define LED_PIO_EDGE_TYPE NONE

39 #define LED_PIO_FREQ 50000000
96 #define LED_PIO_HAS_IN 1
printf("Hello from Atlas. \n"); 91 #define LED_PIO_HAS_OUT 1
92 #define LED_PIO_HAS_TRI @
while(1) 93 #define LED_PIO_IRQ_TYPE NONE
1 94 #define LED_PIO_RESET_VALUE @
for(i=e; i < 16; i++){ a5

alt_write_word{LED BASE_ADDR,i);
printf("LED [#x] \n",1);

5-38. Y—AOA—RDEBREHREL AT L AVE—D741 )L DXL ERR
6. ZHELT- atlas_main.c Zt—JLT. LEDBlink Y2 FIL- 7T )5r— 3 %EILRLET .
7. EJLF#.LEDBlink YL 7T )r—a & RTL ., JBE 3 LRRDIERELSIEEERLET,

LET RE 3 (#TFPav) FETTY,

.
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6. ;BB 4: Linux ZFFr—a i@y GFFaviEs)

ZOEETIE Arm® DS EMS Linux D7 TUr—3oDUVEDELTHESINTLYS Hello World 34T,
TINWILES,

@ Note:

CDEETIE. BHAEELELT S ISoC FPGA Seminar in a Box] 2 FIADHFHIE. RESh TS
microSD A—RZEFEALET .

ZM microSD A—RIZIE Linux0S FRENT 51D THF AN A>TVET,

SoC FPGA Seminarin aBox KISV CEDEBZRITEINAEERK(E. LLTD T6-1. microSD h—FD#EfE] D
FIEIZkY . ZHET microSD H—FE#ZREZELY,

6-1. microSD A—F D #fg

SoC FPGA Seminar in a Box [ZEIEESMTLND microSD A—RZEFERAT 2B E(E. SOOI avIiFelEL TR
@D T6-2. Linux EEEAT A2 ] [TEATESLY, THET microSD h—RFEEEATHEAITLUTOFIET
1ToTLIEELY,

1. FEEDOHASERTIZR—KETD SD H—K- A A—CT7( )L EEHoO—RLET,
HooO—RLE=274IVIEEEDIAIVE —IZBELTEEET, RELI-THILE—RAIZ img 1 A—T7
AILHBHBIEEREDRLET,

® Atlas-SoC fR—KE][F SD A—K A A—T74)L

® DE10-Nano /R—K[IF SD A—K A A—T74)L

2. Windows® #Z{ERADIFE. SD A—R A A—CT7( I DEEAAIZITAADY I 7EFRALET,
ZZTI& Win32Diskimager Z#NMLET . UTLYUFDUO—RA[EETT,

® \Win32Disklmager

3. microSD H—K (8GB LIE##EE) % PC O SD h—KROVNIEALET (Ff=IE usB h—Ky)—&—
SA—%#FRALET ), microSD h—KIZE|YHBTENI=RSA4T (COHITIE. FS54T E) ZHERLET,

= TIAALTVY5-%RK(0)

:' SDHC Card ":
1 - SDHC (E) MEZY L 1

15:02

A~ T1dx A kEH E
2019/06/04

6-1. microSD W—KRIZE|Y B TOHN=FSA4T DHER

.
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__ 4 HHHML® PC ITAVRAR—ILLTHL Mz Win32Diskimager ZHEEILET
D Device ELT PC IZHEALT= microSD A—FDRSATAEIRSN TLVAZ EEHERLE T,
@ %IFERELT- SD h—F A A—CT7A IV EBIRLTHEET,
Q [write] RELED)YILT A A= T7AIVEEESAHFT,
@ EZFAHNTETLES [0K] REVEH)VHILET,
® [Exit] 7R3 %E41)v49 LT Win32Diskimager & TLEY .

Win32Disklmager

& Win32 Disk Imager - 1.0

g o= Fil= ® [ o
|[41473tsi a/atlas exte sdimage 414.73tsi a.ima I[[E¥] -
Hash ®
|:| Read Only Allocated Partitions
Progress
([
Carical Read Wite Yenfy Cnly Exit

Wirite data from 'Image File'

‘é Confirm overwrite - 1.0

Writing to a physical device ¢oh corrupt the
device.
(Target Device: [E:¥] ")

Are you sure you want to

Yes | No |

6-2. Win32Disklmager

5. PC M5 microSD h—FEZREIZERYSMNLET,

7\ ERC:

RAK PC M 0S A% Windows® 10 DIFE. SD h—FDEZAHFDIEIZ. h—FRHIZ FAT LSD/S—FT42
3y (RYa—L) DFEELTLSSEAIE. UTORENEETEHEAHBYET .

o H—KNEABIZZE I/ RN RRINDS
® SD H—FAA—UDEZAHZKET S

NBDBREADFULSTEIZDNTIE, LTOSEFE RS A LD EEEET SRS,
0 &%&: 7T HR—F TWindows® 10 T SD A—RAA—S DEEIAAITEKT BIBE D xHLE |

.
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6-2. Linux &EiERT 1>

COEETIE. UTDA8—TA REEALET,
TEIE Atlas-SoC R—FDHITI HY, DE10-Nano R—FELEKRMIZIZFELTI .

W FPGA FPGA
Configuration =z
_. HPS M:me Switch 2x20 GPIO(FPGA) LTC 2x7 Header
System

Arduino Header

USB PHY

5V DC
Power Jack

(14)

: -
Cyclone V FPGA
with ARM Cortex-A9

USB Blaster Il
(USB Mini-B)

Clock Generator
MAX 1

Slide Switch x4 —

2x5 ADC Header

- . - T " Button x2
2x20 GPIO(FPGA) HPS User LED i

j  MicroSD Card

Socket (111)

6-3. EEFTHEATHIP—TAR (Atlas-SoC R"—F)

1. "R—K® 5vDC Dvy (14) IZERT7E TE3—NEHISNTWSAEEX. —By—J L akEEd,

__ 2. R—K® UART USB IRI%5— (J4) ~ USB Mini-B8 ¥—JILEEHGLET . ¥—TILORIABIDIRI5—%
PC @O USB JRYF—~ERLET,

___ 3. FR—F® HPS Ethernet AR A— (110) ~ A—H—Rub-Fr—JIEHEHELET . 7—TILORABIDIR
98—% PC DA—H—Hyb-aRI8—~EHLES,

4. R—FZBID microSD A—RFXBAvk (J11) [Z microSD h—KFZEEALET .

5. BRET7ETE—H—TIVER—KD svDC vy (J14) (1ZHEHEL. R—RIZEREBALET,
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___ 6. Windows® @ [7/Vf X TH—S4—) ZFEFET, T/V\IXPR—+— O [/Ri—F (COMELPT) | &
FLTAR—F®D UART AMAIED COM R—M RSN TO OO EHERRLET (COHITIE com4b),
HERTE D T/HNTXIFR—2+— #FACET,
O Jowus

[~ @ #-rcomerrn )
§_Intel(R) Active Management Technology - SOL (COM3)

i USB Serial Port (COM4)

B OB rOmA ST 10T TIAA
6-4. COM R—rDHEER

7. BHLHAURM=ILLTEWN=E2—SFIILYILEREIL T, DUTILR—FDREETVET . kIZEHER
L= coMm R—rEFEIRLTTRIDESIZEHRELEFT (COFHITIE coma),

Tera Term: YU PJuiki—b & &

H—h(P) COM4  ~ '
A —F(E) 115200  ~

F—5(D) 8 bit v FreIL

1378 none v

ARy IEVS): 1 bit v )

7O0—HHEF):  none v

A SR
0 |zusEe 0 | 3URATL

6-5. )T ILIR—FDEETE

_ 8 HR—F®D WARM JtybiR2y (KEY3) ZHLET , I—IFILICEEI AV E—UNRRSINET,

- &
6-6. WARM Yt ybhRA> (KEY3)

_ 9. linux A—RILHEEILI=D. root | TOYAULET,

The Angstrom Distribution cyclo

- Kernel

6-7. Root TAY A
S
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6-3. Linux T®D IP PRLARE/RRT—FDE%R

1. B—SFIH5 ifconfig AYURT.HR—K®D IP PRLRZHRELET (COHFITIE 192.168.1.30 ZE%
ELTLES),

# ifconfig ethe 192.168.1.30

2. FM# ifconfig AVURTHRENBTEHERLET .

# ifconfig etho

3. Passwd AYVRTHEED/NNRT—RERELET, CO/NNRT—RFETY)E—M P RTALIZEDT/\YI T
FALEY.

# passwd

4. BENRT—FEANLFT,

6-8. IP PRLREINADT—KDERTE

.
Ver.20.1 / Rev.4 2025 & 2 R 88/111 ALTIMA Company, Macnica, Inc.


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

[FCHTD 7ILT5°SoC FPGA JEE =27 )L (Atlas-SoC / DE10-Nano 7R—Fhx)
I“ACI\IICA E |

6-4. IRAL PC BIDRYET—IHTE

Arm® DS TH JE—; P RATL-IHRATO—F5— (RSE) #FHALT: Linux ZTUDET-T/\vIET5E
T.7 "R+ PC BIDORYEIT—IERFEEITLNET,

1. FFHRAL PC BID 1P FRLREHRELET, [a,ra—/L /5FRIL) Do TRyRT—OLHEE 42— %
V9oL EBID TPET4—DREDEE] #9')vILET,

B g xXToI¥rO-b IARIVIEE

1T~ > JI¥RO-JL ISRV > ARTOIZFO-JL ISFIVIEES

2= 0O @

* IVP1-9-DREERELET

25 Windows To Go Wy Windows E¥UF1 25— &1

& AT IIADA T3y @ 17 IL(R) PROSet/Wireless B >

5 IZAT0-5-0ATvav - FR-F @ 1>

D HovR = 2T h o cE

Bl 927 KN—&FEy—2ay M FINA L AR — = 7

D [ ST T [_;: Fybo—sesaess- | 3% /0y

e I7IVERE B 242k & g
I RO-IISRIL >
IV FO-JLISFIL BIZE A windows10

S gD EEEY -

o v o A« IARTOIVRD

22R0-0 K5I w—A

| 7575-0zzoz= |
HEORERTOEE

K 69. 7R T3—DHRENER

2. Tf—HRob) #FTULIVVILET,

l: A—Hyk
SRl TWhEWRYRT-T

*‘ Intel(R) Ethernet Connectio...

6-10. [A—H vkl X TILYYD

_ 3. [Fasvrr] RevED)VILET,
4 Tq2s—Fybr ZOral \—32 4 (TCP/ipva) | 5T LDV ILET,

.
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» 1-HFY DI

» A=¥Fy D70
2% *YrI-7 B #*E
=R BERoA*x
IPva 55 FybI-7 PIRABL @ |ntel(R) Ethernet Connection 1219-LM
IPv6 R FYbI-7 POEAEL
XTATOREE: E=5) HER(C)...
T 00:03:03 COEGEROEEEEALITO):
EE 1.0 Gbps @ ¥ Microsoft %y rI-JAI31 7Y+ ~
- ¥ S Microsoft ®y FI-F AP L TUVE-HE
FEHE(E)... ¥ S VirtualBox NDIS6 Bridged Networking Driver
=Qos /Syt ArYa-3
eI
- v
EE — e == >
-4
AVAR=IN)... ElFU) TOIFAR)
Kok 228 | 0
. A
EEFETORINM -5yt FORI, BEEESNESEEE
= = = BAYRI-IHEOBEEERET S, BEOIF TU7 *yb7-2
74P =3I B0 G i >
i) [ PEneso H7(G) o B
HL3(0)
oK Froell

6-11. O—AHJL TYTFEHEOTO/NT4

5. [RDIP PRLREES (S):] ITFTv9EANT 1P PRLR] & THTHRyk, TR0 Z/ELET (COHI
TlE. IP PRLR% 192.168.1.31, HITRyb YRAHY% 255.255.255.0 [ZEHRELTLVET),

ER. [oK] &0)9vILES,

AVH-Fy b FOR -3 4 (TCPAPVADTOIT A

=

FYRI-ICIOBETYR-FENTWSIEEME. IP REXFEBNICIIETEIL
ATEZT, - FENTOEWMESR(E, Ry b7-7ERH(CEYA 1P REERL
BEHEEED,

O IP PELAZ S B1ICENS T 5(0)

a) IP PELAZRES(S):

IP 7FLA(): 192 .168 . 1 . 31

FIAIE - bITA (D) \—[

DNS #-/{-OT FL A% 5 8 (CHS S 5(B)

(@ RD DNS H—1-0F7 FLAEEI(E):

Ll TR % AT 30

vl

6-12. TIP PRLR] & THTHRuk TRYT] DERE
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6. RYNT—HDEEEEZELET, R—FD Linux MHRAR PC [ZRLT ping ZE{TL TIEHRZHEELTH

F9 (COBITIE.PC D IP PRLR%F 192.168.1.31 [ZERELTLVED),

# ping 192.168.1.31 [

7. + ZX—ASLT ping ZFLELFET,
i cl r':.,# [ 168

6-13. PC 2L T ping ZETL L HER

8. L ping IGBEMEL VG AL Windows Defender 774 74— ILEREFEZELET,
[/NT Yo, T—ODERE EHEEEL .. Windows Defender J7A4 74— LA “BRY IZEREINTLNSIS
BT ES IZRELT, BE ping ZETLTUEGEFHEZEL T,

& Windows Defender 774 74—

* Windows Defender 774 77—l

v 4l < IRT@OIVRO-L KRIVIES > Windows Defender 774 PI— )b v O | I¥rO-L SRR p

i AT R E ~
PP Windows Defender 7717 74-JlIC&% PC DfR:E
Windows Defender J74 74— )VIZkoT, NyD-FLEEBOHBYIMIIPICEDI VI-FUbELERY D
sPefender 7704~ _hp@e| LPI U REHLTEBEIHYET,
PUEIaFS ]
VEE O tx1U740kY. BEOVWONBYRATAEBE (L TEBANET,
& Windows Defender 774 74—
j WES 3, » &
NOEMEET R l @ Bxq w9 RI-2M) ERESNTVEEA

10 F5AR-F ZUFI-7(R) EESNTOELA
-------------------------1

-JOrSINYa-F4]

B © ararwovys zoro-o0) aEs ]

1
e o o o o e e e o

KKTUYI 2RI-TORRTE
o () Windows Defender 74 7 IA-ILEEMICTSD

Falsn 7 TUD—BILHET UEED

Windows Defender 774 77A— Il LW P TUE IOV LTE

Q (®indows Defender 774 79A-IERAITS (ERSNFEA)

OK Fyruly

HEREINTLEEA

BERENTLEEA

Ii W HFAREEETYY RYRT-H(P) EREH

6-14. Windows Z7A 74— ILEXE
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6-5. Arm® DS DEEE Linux T IL-FF)r—ar DA oh—hBEUE LR

1. Windows® D RAA—FA=a—FF=(L.SoCEDS DAV Ar— LT # )T — (intelFPGAY</N— 3>
>Yembedded) [Z#&#RASN TUL\BFEENFH RS T+ Embedded_Command_Shell.bat %57 L9 w - LT,
Embedded Command Shell Z#281LE9,

. Intef FPGA 20,1.0.711

B soc oS Command shell

B socEDS HWLIBS Arria 10 Docume..

®  SoC EDS HWLIBs Cyclone V Arria V...

b1} EE
B soc DS Source Code _
= v < intelFPGA » 201 » embedded »
B intel FPGA 20.1.1.720 Standard E.. ~ m
v intelFPGA o) i)
¥ Design Space Explorer |l {Quartus...
L cygwin_setup
n Device Installer (Quartus Prime 20.1) ;
- drivers
EDA Simulation Library Compile (Q... if i devdata E:"al"ﬁp|E‘5
Nios I Command Shell (Quartus Pr... w embedded host_tools
Lo REEEES
Nios Il Documentation (Quartus Pri... EYgWiI'I_SE‘tLI P - e
- [%] Embedded_Command_Shell.bat
Nios Il Software Build Tools for Ecli... EeeEs
; || embedded_command_shell.sh
; examples
J_h Programmer {Quartus Prime 20.1) P I:I env.sh
. host tools .
' Quartus (Quartus Prime 20.1) @ version. tt
p W £

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

2. Embedded Command Shell L TUITDaATUREEITL. Arm® DS FEEFLET .

$ exec /cygdrive/c/Program¥ Files/Arm/Development¥ Studio¥ 2020.1/bin/cmdsuite.exe B
> bash Q
$ armds_ide & Q

arm
DEVELOPMENT STUDIO

6-16. Embedded Command Shell 75 Arm® DS Z#CE)

.
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__ 3. Arm®DS TOEEIZERT IV —VAR—R T+ I F—%HELEFT .
COEETIE. M3, BT 1. N—FOx7EE] OEETA+ILA—IZ workspace Z1ERLET
LT D/SREBELT [Launch] Z9')voLET (TAHIF—NEELEWVGEXBINIZEREINET),

C:¥lab¥soc_lab¥cv_soc_lab¥workspace

n Arm Development Studio IDE Launcher

Select a directory as workspace

Arm Development Studio IDE uses the workspace directory to store its preferences and development artifacts.

Workspace: |C:¥Iab¥50c_|ab&u_soc_lab%éworkspace v | Browse... |

b RecentWorkspaces

» Copy Settings

\ZJ Launch Cancel

6-17. Workspace DERL

oYy

____ 4. preferences Wizard DFRRSNTZHEIL. NRZEFERD LT [Apply & Close]. Arm® DS @ Welcome [EIEH
Fnesnt=Ha1E [FALA] (x<—%) #0)vILTHALEY,

B Prefersnces Wizard b 3
File Edit Navigate Search Project Run Window Help
PV T &7 E ' e e Q gl
ez B I
Arm Development Stucio IDE has many settings, called Preferences, that are availsble foryou to. || & [l

i A s = ArmDeveloper

adjust and change. Use these Preferences to adapt the IDE to best support your own personal
development style,

ize your lop
Review and adjust IDE preferences

This wizard presents the most commonly changed Preferences to customize for your

i i .
di Welcome to Arm® Development Studio for Intel® SoC FPGA
If you upgraded from a previous version of Arm Development Studio and had your workspace . ) .
preferences already set up, do not worry, we have kept things as they were. Arm Development Studio for Intel SoC FPGA combines the most advanced JTAG-based multi-core

debugger for Arm architecture with FPGA-adaptive debugging to provide embedded software developer
with full-chip visibility and control for Intel SoC FPGA devices.

Hoedpasd

Important Information for the Arm website. This site uses cockies to store information on your computer. By continuing to use our site, you consent to our cookies.
If you are not happy with the use of these cookies, please review our Cockie Policy to learn how they can be disabled. By disabling cookies, some features of thesite

will nat work.

- Accept and hide this message X
Back Next > Apply & Close Skip

6-18. Preference Wizard # & Welcome [EE

@ Note:

Arm®DS (/3—23> 2020.1) TlE. Welcome EIE (Fa—R)7ILEETH)EF A RRT HHRIZD
AR NERED RIGDET G RENERINTVET . AU TAVRTDTT T HF CTRIEBIZIREE
TIHTIZHHFLLIZEL, Welcome BIEZFFACTE&IE. RL—XITIRETEITHREITGEYET,

Arm® DS A 754 DIKETEBIACE. ZTT1VHD Welcome BEMMEASN ST, COMEE
[l g 5 EMARETT

.
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5. Arm®DS MDA=a—hi5 [File] = Timport] ZEIRLET,

____ 6. TGeneral (—i%)1 = TExisting Projects into Workspae (BXfE 7O % T—HAR—AN)] ZFIRL [Next]
=0V)vILET,

Edit Mavigate Search Project

New
Open File... Select
= \“
[} Open Projects from File System... Create new projects from an archive file or directory. H
Recent Files
Close Cirle| Selectan import wizard:
Cloge All CtrlsShifts | Dype filter text |
:
Saye Girl NI ST i
Save As.. =% Existing Projects into Workspace
Save All Cirf=Shift] sty
[T] Preferences
fevert (- Projects from Folder or Archive
Mave » (= ARM Development Studio
1OWE...
) y = OfCes
Rename.. > (= Git
Refresh > (= Install
5 G » =R te Sysk
Convert Line Delimiters To _E’ L
» (= Run/Debug
Print.. » (= Scatter File Editor
» (= Target Configuration Editor
[ Import., Import i ] £y Tanim v
g Export..
(?) < Back Next > ’ Firish | Cancel

6-19. [J7AI)L] = T42R—k]
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__ 7. Tselect archive file: (7—714 7" 771 /LD:EHR) | T a%ERL. [Browse] KAV XYHT)L-TADTH
FEtEELEY
YT IL-TADIIME SoCEDS ITEFNTHEY. TIAILTIEUT DAV Rb—IL- T+ ILEF—IZHYFET,
C:¥intelFPGA¥20.1¥embedded¥examples¥software¥Altera-SoCFPGA-HelloWorld-Linux-GNU.tar.gz

(<SoC EDS A > Ak—JL T 1Lk )—>¥examples¥software¥Altera-SOCFPGA-HelloWorld-Linux-GNU.tar.gz &A1~
R—RLTWVET), BIRE. [Finish] RFED)9ILET,

n Import
Import Projects s
Select a directory to search for existing Eclipse projects. ; ,J"I
|
(D) Select root directory: Browse.,
@ pelect archive file: | | ~ |l Browse.., ]

H Select archive containing the projects to import

o v 4 <« intelFPGA » 20.1 » embedded » examples » software v O

2E ~ FLLIANS—
y A
intelFPGA ] £50
|| AIEra3-20UrFUA-MarawareLio-1 IMer-A I-ARMULTELGEZ

181 -
|| Altera-SoCFPGA-HardwareLib-Timer-A10-GNU.targz
20,1
|| Altera-SoCFPGA-HardwareLib-Timer-AV-ARMCCtargz
deidata [ Altera-SoCFPGA-HardwareLib-Timer-AV-GNU.targz
embedded [ Altera-SoCFPGA-HardwareLib-Timer-CV-ARMCC targz
cygwin_setup |:] Altera-SoCFPGA-Hardwarelib-Timer-CV-GNU.tar.gz
drivers |:| Altera-SoCFPGA-HelloWorld-Baremetal -ARMCC targz
examples
hardware
software ol o
T74 &N | Altera-SoCFPGA-HelloWorld- Linux-GNU.targz ~ ‘ | “jartzip; "tar " tangz g |

Import Projects
Select a directory to search for existing Eclipse projects.

(D) Select root directony

(®) Select archive file: C¥intelFPGA¥20. 1¥embedded¥examples¥software¥Altera- SoCFPGA-HelloWerd-Linux-GNU.tar.gz

Projects:
Altera-ScCFPGA-HelloWorld-Linux-GNU {Altera-SoCFPGA-HelloWorld-Linux-GNU/) Select All
[ Beselect All
Options
Search for nested projects

y projects into Space

I:‘ Close newly imported projects upon completion
[[] Hide projects that already exist in the workspace

‘Working sets

[]Add project toworking sets

Warking sets

@ b | e (] o

K 6-20. o7 I)L-TAszHrDAR—
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__ 8 Am®DS 4 RIERIDOTOD YN THRATA—F—(Z Altera-SoCFPGA-HelloWorld-Linux-GNU ATk
HYBINEM. Altera-SoCFPGA-HelloWorld-Linux-GNU &4 vY L CEBRT 5ETAVIIMIEENEKIET7A
ILBRTRENET, TOADIMDTAAVITHFED X 5 HMFVTLSESE. Y—ILFI—DFRE
FTVWVET, XEINELMESI(E 11 ~AEA TS,

H workspace - Arm Development Studio IDE
File Edit Navigate Search Project Run Window Help

LY gl R L v iE g Ly e N
I Project Explorer 1 | < EE YR f ==08
v 5 Altera-SoCFPGA-HelloWorld-Linux-GNU

[£ hello.c

|.@ Makefile

6-21. BANENT= Altera-SoCFPGA-HelloWorld-Linux-GNU Aok (Y—ILFT—2ki&H)

___ 9. FOPzHh-THRTO—5—(ZT. Altera-SoCFPGA-HelloWorld-Linux-GNU DFH%4') w4 A=1—TIProperties] %
FIRL, 7O oM TONTA—ERRLET , [¢/C++ Build] = [Tool Chain Editor] 0T Current toolchain: ]
MERBRELZ DTSN T, arm-none-linux-gnueabihf £L<IE arm-linux-gnueabihf Z;ERL . [Apply and Close]
V)0 ILET . U= ILTF—UERHEGEI 11. ~NEATIZELY,
arm-none-linux-gnueabihf £LKIE arm-linux-gnueabihf HMEFEIZELMESIL. XD
E. COFIEEETLTESL,

_10. #{1of-&ICH

B workspace - Arm Development Studio IDE
File Edit Navigate Search Project Run Window Help

e E i G

[ Project Explorer 32 4 2B YR =0
v b% Altera-SoCFPGA-HelloWorld-Linux-GNU
[8 hello.c
|.& Makefile

New >

Go Into

Open in New Window

Compare With >
Configure >
l Properties Alt+Enter ]

n Properties for Altera-SoCFPGA-HelloWorld-Linux-GNU

type filter text

» Resource

v (/C++ Build
Build Variables
Environment

Logging

Settings
Tool Chain Editor
++ General

Tool Chain Editor

Configuration: | Default [ Active]

& Toolchain "com.arm.eclipse.cdt:managedbuild.ds5.gec.toclchain®

[A Display compatible toolchains only

| | Manage Configurations... |

is not detected. Referto "C/C++ Developme

Current toolchain:
— —

Arm Compiler 5

Project Natures
Praject References
Run/Debug Settings

Current builder

Used tools

GCC C Compiler

Arm Compiler &

GCC 9.2.1 [arm-nene-linux-gnueabihf]
ALY

MacOSK GCC

MinGW GCC

GCC C++ Compi NoTpoIChain
GCC Assembler S0lars GEC

GCC CLinker
GCC C++ Linker
GCC Archiver

Restore Defaults | | Apply
Apply and Close: Cancel

6-22. Linux GCC Y—ILFT— D&ER
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__10. TWindow] *=a1— = [Preferences| %#EiRL.ARM DS| = [Toolchains] %FK-RLET , Linux FHD GCC
(arm-linux-gnueabihf £ L<I& arm-none-linux-gnueabihf) A3 RMZEELVKEEIZAZ->TLNVD DT, [BIN] K2V
KUY, VAU RIDERNIZR S TY—ILF—%FBMLET  BIMAETLIZ5 Arme DS #HEEEILET .

Toslea e EEOTALYR)—IC, Linux GCC Y—ILFI—2%
A | ynFrosmss Aoon—RBELUERLTRZEET,
iy = <FooO—KH4F> HITIE Arm Developer %

¥ v ﬁ

Arm Compiler 5
Arm Compiler 6

General

get Consiquration

Toolchains:

Updates &5 Y-NFUAERENTOEEA

IHF A -S3auTF— v

Ay T - IF1 _—
< T [ ey |

o |

Y-IFTA ) ADER BHSNEY-LF T ARR
Y-FTASOIAFUFAL T MADIREAALTLGED,

%Mnmr(fﬂnmiz:' C: -2015.12-ming i =‘ @_

ARM Y-l FTy 5
GCCY-NFrYEFYO-FL2T

Y= FT4Y GCCO.21 [arm-none-linux-gnueabihf] At TN ISR
C¥intelFPGA¥toolchains¥gcc -arm-9.2-2019,12-ming, i

Sk arm-none-linux-gnueabihf

caiAs arm-none-linux-gnueabihf-gec.exe
cuym: am-none-linux-gnueabihf-gec.exe
C++ (45 am-none-linux-gnueabihf-g++.exe

S n0—RELVEELEY—LFI—VOETF i i
— T4t
Z&Fh3 bin TALYIMN)—EiEE 5

#=3/(~%: arm-none-linux-gnueabihf-objdump.exe

arm-none-linu-gnueabinf-arexe

EAELMEER [ET] 82Uy LTI YEENL. F3TEINEEE DRA] E7W LT ERERS/BELRT.
£
C:¥intelFPGA¥toolchains¥gcc-arm-9.2-2019.12-
mingw-w64-i686-arm-none-linux-gnueabihf¥bin

®@ e P [ [ ||| @ [ <Back \5'"_&;;;"_“ Finish l\ Cancel

Toolchans
> General ~ o T |
il Y-l FrfomEny/ sl
Arm Assembler &8 [smm..|
ARM THIY R Arm Compiler 5 [am |
General = | e . y - . .
enfirm Restart Arm Dev ment Studio ID
Target Configuration E Confirm Restart Arm De nent Studio IDE
Toolchains
Updates &E5: GOC9.2.1 [arm-none-linux-gnueabihf] Arm Development Studio IDE must be restarted in order for the changes to be applied.
VR Sl FEE Vel J{Z: CHintelFPGA¥toclchains¥gec-arm-9.2-2013,12- mingw-w64-i686-arm-
AFuyd Trd-IF 1y
@ 1 cancg[il I Restart I BTEERTD

6-23. Linux GCC Y—ILFT—2DiEM

1. 7Y Hb-IHRTA—F—(Z Altera-SoCFPGA-HelloWorld-Linux-GNU 7R I hAVEMEH . Altera-
SOCFPGA-HelloWorld-Linux-GNU #%')vYLTEBRIT LTV IMIEFENEEIEI7MILIRTEINET,

pment Studic IDE

File Edit MNavigate Search Project Run Window Help
ik WL E Wi - 1R

[ Project Explorer 33 | 4 BES TR {f==0O
w =% Altera-ScCFPGA-HelloWaorld-Linux-GNU
v il Includes
» (8 CintelFPGA/toolc hains/gec-arm-9.2- 2019, 12-mingw-w4-i686-arm-none-linux-gnueabihf/arm-none-linux-gnueabibffinclude
» [ C/intelFPGA/toolc hains/ gec-arm-2.2-2019,12-mingw-wE4-i686-arm-none-linux-gnueabihf/arm-none-linux-gnueabibf/libc/usr/include
» [ CyintelFPGA/toolc hains/ geo-arm-9.2-2019,12- mingw-we4-i686-arm-none-linux-gnueabihf/lib/goc/arm-none-linux-grueabihf/o.2 1/include

» (B CfintelFPGA/toolchains/gec-arm-9.2-2019,12-mingw-wB4-i686-arm-none-linux-gnueabihf/libfgec /arm-none-linux-gnueabihf/9.2.1/include-fixed
» [g hello.c

|.@ Makefile

6-24. BiNEMT= Altera-SoCFPGA-HelloWorld-Linux-GNU ZAY x4k (IEH)

& 1 ::";.: = = e
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mAt:I\IICA e —

12. Altera-SoCFPGA-HelloWorld-Linux-GNU 7 )4 —< 3> %E ILRLE T,

FavzIhIHRTA—5—&Y Altera-SoCFPGA-HelloWorld-Linux-GNU FAY &/ \151kL,
lProject] = TBuild Project] Z#IRLFET , Fi=lL. TAP I ITH/RTO—5—LETTADIINEERL. B
9% = TBuild Project] ZE1TLET

TACIOMIHORTO—F—(THT=IZERENT= hello EITAIRET7AILAHAShET,

prﬂjﬂﬁt Run  Window Help Arm yment Studio IDE
= o P File Edit MNavigate Search Project Run  Window Help
)pen Froject ., i X - = =
e Clowidf i@y ~iEE TS Gwr|m

Close Project . -

[@ Build All Cirl+B v (25 Altera-SoCFRGA-HelloWidLim-aNi1 |
==y T >
- l > [ helle.c
Build 0o Sed ? - [ Makefile
Build Project FH=1& ® o New Window
Clean.

Build Al matically
fa  Import..
C/Cs+ [lex > &7  Export.

Build Project

AFRIKYAU (SO BHHRBYVET  BE
IZHCT, Makefile [ZEC#diE % CROSS_COMPILE
DEBELEBL TSN,

= Arm Developmer: arm-none-linux-gnueabihf-

* Linaro: arm-linux-gnueabihf-

9 CROSS_COMPILE := arm-none-linux-gnueabihf- @ CFLAGS

L8 00 = B(LRUSS_CHPLLE ) gcc ] & CROS5_COMPILE ]
£ >
W TF W-Eg w bURs AR ey + - &|#B-fg-=0

COT Build Conscle [Altera- SoCFPGA-HelloWorld-Linux- GNU]
21:37:21 **** Incremental Build of configuration Default for project Altera-SoCFPGA-HelloWorld-Linux-GNU ***% A
make all

arm-none-linux-gnueabihf-gcc -g -08 -Werror -Wall -c hello.c -o hello.o

arm-none-linux-gnueabihf-gcc -g -08 -Werror -Wall hello.o -o hello

arm-none-linux-gnueabihf-nm hello > hello.map

21:37:26 Build Finished. @ errors, @ warnings. (took 5s5.515ms)
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6-6. JE—F AT L-ITHRTO—5— (RSE) DIRTE

Arm® DS Tl VE—hr S RTFL-IHRTO—F5— (RSE) ZFATABET. Linux 7IVr—ia>r-JOg5
LEA—T Y ETRIT-T/I\WT §5ZENTRETT,

1. [Window] *=a1— = T[Perspective] = [Open Perspective] = [Other] ZEIRLET .

E workspace - Arm Development Studio IDE

File Edit MNavigate Search Project Run Help

i il Wi i iR B New Window
Iy Project Explorer 32 =R =T Fador 2
i >
« (5 Altera-SoCFPGA-HelloWord-Linux-GNU Appearance
3 q{-f' Binaries Show View ¥
> @Jl Includes I Perspective ;IEIE ‘Open Perspectiv )I@ CMSIS-Pack Manager
» lel hello.c p— - -
%5 hello - [arm/le] Navigation » Customize Perspective... I Other., I
b @ hello.o - [arm/1g]

P Save Perspective As.

|.@ Makefile

hello.map

Reset Perspective...

Close Perspective

Close All Perspectives

6-26. [/N—ARYT4ITHRK] = TZDfh] %FEiR

__ 2. TRemote System Explorer () E—f > X7 L ITHOXTO—5—)) %FEIRLT [Open] #5)vILET,

n Cpen Perspective

%UC-&--{- Ll
@8 CMSIS-Pack Manager
#5 Debug
* Development Studio (default)
& it
%J Java
Eﬂjja\{a Browsing
T_gjlava Type Hierarchy
2 pyDeyv

6-27. T)E—F AT L-ITHRTO—5—] DFEIR

_ 3. VE—MIPRTLIHRTA—S5—DEL—T | & | REAVE=IX. BEEERERD)vILT [ FEER =

ERLFET
n workspace - Arm Development Studio IDE n warkspace - Arm Development Studio IDE
File Edit Navigate Search Project Run Window Help File Edit Mavigate Search Project Run Window Help
R R Bien s SR04 PRI | e R~ 0-9

8 Remote Systems 53 | s Team  + =i Fr=lE 38 Remote Systems &3 | s Team
el ook B =

| Define a connection fo remote system h

g
[l

& MNew Connection...

Import Connection...

6-28. [JE—F L RTL-ITHRTO—5—] TOHRIEG
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4 B URTLBATOFIROE 1—T [SSHOnly) Z#IRL [Next] £2')voLET,

B New Connection

Select Remote System Type

Connection for 55H access to remote systems

System type:

| type filter text

v = General
1D O

55 SSH Only

®

Sl e ) I [

6-29. [SSH M| ZiER

__ 5. THost name: (AR F£)1 DRRIZIEHRELTHLVAR—FD IP PRL R (COHITIE 192.168.1.30) #AAL.
[ Connection name: (#&##4)1 & [Description: (F2:id/5285)) (2% “Atlas SoC” FEf-I& “DE10 Nano” A FIL
[ Verify host name (7R X FEZ#EED) |ZF 0% ANT [Finish] RA%=0)vILET,

B New Connection

Remote SSH Only System Connection

Define connection information

Parent profile : | HD12088C
Host name : 192,168,130
Connection name & Atlas SoC 4
Description : Atlas 5oC -
4 A

@Erify host name - =4 PR

Configure proxy settings

® < Back Next > , Cancel
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6. UE—FYRTFL-IHRTO—5—DE 1—T. lAtlas SoC] (F1=I% [DE10 Nano]) => TSftp Files] = TRoot]
#9)v0§ 5L A—H— ID E/INRT—REANT B IR IMRRSNET,

__ 7. TuseriD:] IZI& “root”. TPassword] IZIFERFELI=/ART—REABLT [0K] &0)vILET,

+4
File Edit Navigate Search Project Run  Window Help
f&'ﬁifﬁv. |?_n'T_o:"-- [ ?if{g&f#vev%vf.;)’~

& Remote Systems 32 | S Team n Enter Password
vl Atlas SoC System type : S5H Only

Ty Sftp Files Host name : 192.168.1.30

W Connection name ¢ Atlas SoC

—}w o o

Pending...
5 Ssh Shells Password (optional) : [ ]
;!| Ssh Terminals Save user D
[ save password
I oK I | Cancel

6-31. 1—H— ID &/SRT—KZAH
__ 8 THOEEMNHIBEEE [Yes] #0)vILET,

I '_"‘.I The authenticity of host '192,166.1.20' can't be established.
L RSA key fingerprint is 76:9a: tdider74: 23977 5Rh0dicaca T BTG et
Are you sure you want to continue connecting?

Yes No

6-32. BEXRTR
9. EEAETRE VE—MURT L IR TO—5—IZHEDR—R LD I7AILBELARTENET .

File Edit MNavigste Window Help
:@\zﬁ:ﬁv. ﬁru_. __|.‘_:._:{;;_‘#,0,c
18 Remote Systems 1 | %5 Team I

Search Projec

L8| Bl =
w T3 Atlas SoC
v‘iﬂj Sftp Files
, B My Home
v 5+ Root
~ % 3
= bin
» [ boot
5> () dev
> O ete
1 home
» (3 lib
> [0 lost+found
> O media
[ mnt
> (3 proc
> O run
> (O sbin
O sys
> [ tmp
y O usr
> (O var
W

%;'—-' Ssh Terminals

6-33. JE—F VAT L-THRTO—F5—(ZIREDR—F EDT7AIILEART
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10, IS—HAHETHEKETELLMESIE. /RXL PC OTOFXLHREDOBENEZONE T, COBEE Ta>rO0—
N 182I) = T(28—FRuf FT2321 Z0)0IL. T8k 57D TIAN DRE| &0')0ILFET

__11. “IAN [ZFAFHP—/IN—FFFT S |ZFvINA-TWBIEEIEL. COFvIENLT [0K] #5')voL

i—a_o

W 5-%vr0T0IT1

2 tFaYT1 TIMRY- dYTY)

A2y —%y MEFERET B3Il
[Ey kYT #7U9ILTLERD,

HAVNTYTERBTFAR-b 9 FI-IDRE

J0Y50 FERE

2yRTYT)

25 (D)...

VPN DEF(P)...

HIERR)..

TO¥Y $-/-BERTBLENDBHEE,
[RE] £ERL LA,

0-2)y TU7 Fvb7-7 (LAN) ORRE

TO¥Y H-)0-

LAN [ZF0% Y #—/-%EHF3 ChoOBEFELIIVILTYTEER
PN R ICEEMASNIEA)X)

Lalt)

O-All ZRLALCETO% Y =% EALELB)

Sl

LAN DR ERS VLT T HICEER S NE A, AN O
LY PITICS EOREEBRL TR, el
OK Frvell A (A

6-34. TOXHY—/IN\—DETE

_12. FBE AtlasSoC (Ff-IE DE10Nano) DJL—kADERERA TSN,
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6-7. Linux 7TV r—av DERT-TIA\vT
CIBIE, TINYHRESEERT TV T HEITOVTHERELETS .

1. AZa—N—(94 F2FLE)D * REU%EH)Y-ILT Development Studio MDA = /8\—ARGTF 4T
RYFY,

2. FAvzHhTHRTO—5—-2T &Y Altera-SoCFPGA-HelloWorld-Linux-GNU &/ T.
[Debug As (77 VvZ)] = TDebug Configurations (77 Vv DEME)) #EIRLET .

File Edit MNavigate Search Project Run Window Help

r’ﬁ[\__lﬁ"@i T e = E‘E\,‘ch\'::.v-_ - “
Iy Project Explorer 52 | 4 ESe 7% == 0
= Altera-SﬂCFF‘GA-HeIIoWDHd-Linux-GNll New 5
v 3. Binari
1-‘;1_, Inaries Vi
» [g Includes
> e hello.c Open in New Window
% hello - [arm/le] Show In Alt+Shift«W >
) @ hello.o - [arm/le]
Show in Local Terminal ¥
£3 hello.map
| Makefile B Copy
Show in Remote Systems view
) PRunAs S
Ii‘; ‘Debug As b] [©] 1local C/C++ Application
Profile As > I o Ci:mﬁgu oS, ]
Restore from Local Histony... I

6-35. [T/395 | = [F/\vT DOER] %EiR

3. TAHE ARMC/C++ T r—32) R0 TNew Configuration] ZEIRL T, HLLNVT /w5 a2 D1
JL—avEERBLET,

n Debug Configurations

Create, manage, and run configurations
ARM T/ (oA w3y EBET N0y I 1b-vavEiFe. 5. SHIERLSY.

O F e &% | =T [ Configure launch settings from this dialog:

|-'.~_,.’|:>e filter text || - Press the ‘New Configuration' buttor
W CMSIS C/C++ FTUT—33y - Press the 'New Prototype' button to crea
lava Application

& Kython run ‘Export’ button to export th

& Launch Group 'Duplicate’ button to copy-

% FLE ARM C/C=+ PIUF—23Y 3 - Press the 'Delete’ button to remove t
R ++ =iz I

E: Mew Configuration onfigure
F New Prototype it
0 Export..
i nd then :
Duplicate
Dilete nd then

6-36. FILL\T /A5 -a 40 L—2a w1/
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4. T&HN 74—ILRIZ “Helloworld” EAALET,

___ 5. T8 300 18—5YrDER 714—ILRIZENT,
Intel SoC FPGA = Cyclone V SoC (Dual Core) = Linux Application Debug = Download and debug application

ZERRLET.
6. T##E 74— ILFTIX, £LT= RSE HEft (COHITIE Atlas SoC) Z5ERL . ZDHITT I4/LMEZFERAL
E3
E Debug Configurations
Create, manage, and run configurations :
8 Drflk: 5-F 9 bFuy0-Fr4L oM OS@H A N ThERA
[ReEx% B Name: | Hello World_] |‘
|type filter text ||G=2E )8 7711V | 4 710571| G OS SEmE | 00- 3120 M Environment| oy TOATF| i
o CMSIS C/C++ FTUT-2 Sy hDER
Stz gptiesiin ERTIRET. Ai-F. JOUIIMDS1 T, BEUF /(v RIFEERLET.
& Jython run REDERASE: Intel SoC FPGA / Gyclone V 5eC (Dual Core) / Linux Application Debug / Download and debug application

g Launch Group

8 LaunchGroup[De_péfecai I T34 A= LD AT
v 2 LR ARM C/C++ TTUY
R ER T ~ Intel S.DIC FPGA A
> Agilex SoC
» Armia 10 50l
; Arria ¥ SoC

l w Cyclone V SoC (Dual Core) l
> Bare Metal Debug
|~ Linux Application Debug ||
Connect to already running gdbsenser

Start gdbserver and debug target resident application

» Linux Kernel and/or Device Driver Debug il

Arm 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.

EE
RSE & [Attas Soc (Atias So0) |

Address: RSETMADER
gdbserver (TCP} | port: | 5000 |
HET-FOER

£ >

Revert | Appl
Filter matched 7 of 20 items 5= L PR

® Debug i Close
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7. ToPqN) 390 T#20—RFE3HRINEDFT)r—232:1 12 Hello World DERITAERELET
[D—OXNR—X| RAVZFHALT hello Z:#RL [0K] #0)vILET,

Mame; | Hello World

e i o M R E L PEE )
¥ un-FeamAk EoFINr-a:

B =< o X
(4 ﬁﬁ[@_z;--ug Yo 71007 | T os BmmE | o 315 BB, T
w =% Altera-SoCFPGA-HelloWorld-Linux-GNU ]
El .«cproject
| .project
s [ .settings

o ()

§-ubdyn-FraL IR

| @& Makefile

s hello.map

F-ubrET L2 bU;

o} hello.o
» = RemoteSystemsTempFiles

Il

TPV ED-FLES

©

6-38. T/\VIHERDERTE (2)

8 Ta=HyrEgooO0—RToLOR): ) & TE—TYMEETL IR ] IZIE “/homefroot” EERFELET

Mame: | Hello World

LR len Vi e Sl VESE o)
H0-FFamAk EOFTUr—2 a0,

| ${workspace_loc:/Altera-SoCFPGA-HelloWorld-Linux-GMU/hello}

FrNIATL. | [7-0ar-2.| A vvRlED-FLES
Sy Sn-Fral gk

| /home/root |

G- MERFALIM:

Ifhumefruot I

TrA e
[ ZeA e umlED-FLES

L

6-39. T/\VIHERDERE (3)

9. TF/\wl) BTT, RITHIET—ILRIX TSRO T /v LET) IR0, L URILEIZ “main” &
AALET,

Mame: | Hello World

=78lE
Os0s O HRMETIILET (@)

Il main I
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__10. [F/V0H] Ry 9oL TT NS By A EBIALET .

11. T35ty arhGitad%E App Console IZEATFDKSHOT ARTRSNET,

Bl Console B IVXE 6=F& oo S5 HAFY 190 F7e7 0 B App Console 52 |4
T et g DR

# cd "/home/root"

# export LD _LIBRARY_PATH=".:/home/root:3LD LIBRARY PATH"
# gdbserver :58@2 "/home/root/hello™

Process fhome/root/hello created; pid = 1384

Listening on port 5@8e

T el a RIS EN., gdbserver [ERPTS

Remote debugging from host 192.168.1.31

6-41. T/\vT 2yl aBHiRRED App Console

12. 75— a3V, O—FShTHD main B TIL—ILET .

¢ hello.c & =
2¢ * Copyright (c) 2013, Altera Corporation <www.altera.com>[]

27

28 #include <stdio.h>

#30-int main(int argc, char** argv) {
3 printf(“"Hello SoC FPGA!\n");
return ©;

6-42. Main BITIL—Y

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

LET -
®28-int main(int argc, char** argv) {
Ued printf("Hello SoC FPGA!\n");
32 return @;
35 ¥
34

6-43. TL—ORAV L DERTE

14 [T REY | FEE ) T E TV r—2avAETINTIL—IRAUNTRELELET,

29

38-int main(int argc, char** argv) {
%51 printf("Hello SoC FPGA!\n");
32 return 0;

33 3

34

6-44. TL—URAUFTEL
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__ 15, Y—RA—FDOERBIZHWE © TRENFZTL—IRAUNETTIVI) 00T %E TL—IRAUREED
fERRRESNF T

___16. [Y—RITDRTYTELT] KA |2 | GEfzlE F5) T L ETa—FD 1 SAUERFT,

__17. TWindow] *=1— = TShowView] = [Other] &) .T/\y JHIZEFLZEIEE 1 —DEMMDITAET,
TARM 77V LUTFIZYRMENBEEMLRRLIZWLE1—%:&RL . [Open] £7')vILET,

l Windaw' Help n Show View

New Window :ﬁ;vequ;@@; -
Editor > |'t;.-|:E filter text
» = G | A
. Appearance > ight (c) 2813, Altera Corporation www ’ EA;nera
| ShowView 2§ % Breskpoints Alt+Shift+Q. B O ARM T —————
Perspective > B Consale Alt+Shift+0, C B App Consale | = o
. 45 Debug S ARM PEVTFEE FRTRE2
Navigation > {5 MMU/MPU 2R
[i]  Debug Shell NVIC L3528
Preferences * bR
&  Debug Sources E os7-4 1
- G Debugger Console B anzh I
. ﬁ A-it-bA
== Disassembl
a e B $vyuas-¥ 1
W | EmrorLog Alt+Shift+0, L B 1vr I
2 Executables & A0UFH |
& Expressions = 2 ]
U Metha @ F-yb I
- B 5oy I
B Modules =75 I
25 Outline Alt+Shift+Q, O ¥ Fur3uo-N
B s ik Z Fto - forrTr-horra k-5
o 22 7/ - FIITEE P |
_Dd rogress % FL-2 1
{5 Project Explorer g FL-AEE |
il Registers B JL-Tmd vk |
= E=e )
@% Signals E' ;“. Y l
S
k=1 Templates T L 1
@ Terminal W ER 1
%%  Trace Control ) B I
101 BT [
(9= Variables Alt+Shift=Q, V a f S :
| ot Alt=Shift=0. Q 9= EH 1
= U0t oq
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_ 18 TLPRE) Ea—F 8—F YN LOREDRBERTLES , Flo. EEAAFRELL O RIDEELRETE
E3

W25 % JL—UAYH = Y25 2 S © B

LIZAG— By gARTOLYAST -
£ & |42 | 7042 |
B Core 1717 LIS
RO  @xeeeeedle 32 R/W
R1 0x00eee000 32 R/W
R2  ©x00000001 32 R/W
R3  ©xeeees3CD 32 R/W
R4  OXBEFFFBB8 32 R/W
RS  ©xeeeeeeee 32 R/W
R6  ©xPe0e8000 32 R/W
R7  ©xBEFFFB98 32 R/W
RS  ©xeeeee@ed 32 R/W
RO  ©x000eeeee 32 R/W
R10 ©xB6FFEFA4 32 R/W
R11 ©x00000800 32 R/W
R12 ©xee008804 32 R/W
SP  @xBEFFFB98 32 R/W
LR  ©xB6F6F363 32 R/W
e PC  ©x@08083E2 32 R/W
®% (PSR ©x608Fee3® 32 R/W
& VFP 65/65 LIRS
®e SIMD  16/16 LY 2%

® ® ® © © © ©® © © © © ©0 © o @

6-46. [LORXA] Ea—

19 TZEH Ea—F BEBVERICHIEBORBERTRLEY - BEEVERICHIEHDELZELET

EFT (=) shaor wuzs w2 e
ki) & WUk | HE BT | 772
B 0-h) 2
& argc 1 int 32 OxBEFFFBOC R/W
© & argy OXBEFFFCF4 char** 1 32 OxBEFFFB98 R/W
& IPANAITvIEER  EE0/0
& J0-141 & 0/0

6-47. TE#H Ea—

___20. TApp Console] (FF)4r—ar-ay—)L) Ea—IlE. Arm C S4T5)—TODEIHRAT45 DEE(ZL
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