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WOV BE, FDAVR—R UMD B EBEEFKIENTEET,

— R ——
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#5786 .50MHz |

—=n
—aX

[ZLHTDH AT IL®SoC FPGA SEE =27 /L (Atlas-SoC / DE10-Nano R—FkR)

7. Clock frequency is known DF TSN TINSIEFHERLTIZELY,

6. Clock Source AVR—RUb (ck_0) EHX T ILY)wIL T, Clock Frequency |EBIFR—F LD FIRIFE—ES
ESN TSI EEHERLTZELY,

Presets & rs Parameter:

= System Contents 53] Address Map ‘ Interconnect Recuirsments ‘ -go
© -~ ¥ System: socswstem  Path: ok 0
; Description Export
X
= e exported
clk_in_resst Reset Input reset
= — clk Clock Qutput clk O
- — clk_reset Resst Output
v | |v 2 onchip_memo... [0 r—Chip Memory (RAM ..
3 clil [Slock Input clk 0
sl Avalon Memory Mappsd ... [clk1] |&
— resetl Reset Input [clk1]
|v] B led_pio PO (Parallsl L/O) Intel F.
clk Clock Input clk 0
—| reset Resst Input [eli]

3-9. Clock Source MDFER

System: socsystem Path: clk(

Clock Sourcs
clock source

|- Parameters
Clock frequency:

lock frequency is known

Resst synchronous edges: Mope ol

{ 50000000 'ﬂ]

___ 8. Parameters 37D [FALA] (x ¥—7%) %9y, Parameters 37 %FLET,

Platform Designer M &EIAVR—RU D

REFShES,

RE(X Parameters B0 % L T4 Platform Designer ZEACALEY

2020 £ 12 H
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ALTIMA
3-2. AT 2 : HPS aR—RADIEN

HPS [&. Dual-core Arm® Cortex™-A9 MPCore™ Ot yH—,HE AR TS ILOLERShTWVET, F-.
LUTIZTRE @Y., 127 I)L° SoC FPGA [ZIE, KECHFT HPS EBE& FPGA EBMD 2 DD TOvIM LB E
ERS

CD ATV T TIE. Platform Designer AT LIZ HPS TAVIDEMEFZETEEZTIVET, 2D Platform
Designer AT L LM HPS TAVIIZEHELNT, HPS EBDEREEITICENTEET,

HPS ZEXTET A1=IZFERTS GUI [ZIXEEDHRT (FPGA interfaces. Peripheral Pins, HPS Clocks, SDRAM)
HAHESINTHEY. TENENITOVTEREEZTVET,

helio_lab_top.v

soc_system.gsys

Hard Processor System (HPS)

ARM A9 ARM A9
L1 Cashe L1 Cache
L2 Cache

USB OTG

SD / MMC
T T e
FPGA

3-10. Platform Designer AT LIZEMNT % HPS TOYY

RR—U KUY, Platform Designer > AT LIZ HPS TAVIZEEBME LUV EBREFITVET,

— R ——
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ALTIMA

___1. IPCatalog Z3TDTD BRKRYIRIZ, processor EAFLFET,

" IP Catalog ~=5
-\ processor =
Proiect

~# New Component..
Library

=Processors and Pencherals
—tEmbedded Processors
* Mios [l (Slassic) Processor
* Nios Il Processor
ard Processor Components
o Alters HPS Emac Interface Solitter
Altera HPS Trace I[P

HPS GMII to RGMII Converter [rtel FPGA IP
HPS GMII to TSE 1000BASE=/SGMII PCS Bridee Intel FPGA 1P

ard Processor Systems

Mew... || Bt | Aad.

3-11. IP Catalog MIRFERVHIR

2. Arria V//Cyclone V Hard Processor System %% 7 L)y LET,

ZODAVKR—FRUIDY HPS aUR—RUNEERET ST OVITT , CNDBEEET D HPS OV R—RU DS
AT AT RYIAMRREINET . SO IR DEHBRDH R4 RO ELTREILES . [Finish) RA %D
YwHtk. 2 BB LEIZERRSEDIHAIZIL, System Contents BT M5 HPS aAR—R U hEZTILD) 9D
LTLEEELY,

FPGA Interfaces 37 TIET/\A ANEF TSRS D HPS & FPGA FEIDIEBDFEAFELETTHIENTE
F9, RERET HPS AIDRT—HR%E FPGA [TEXILT=Y. FPGA EIMS HPS BIZHFIEIL-YT BEMNT

=ET - _
° N—E-7otbyy -2 27 L (HPS)
U8 e
| em R
| Fc
'1 20 um ||
- | [
spI cAN 3
(4 &) (2 @)
NAND S04 - DMA UART
Toyva | | SO 6@ | eFran | @)
| 5 7)LFH—|DOR l HPS - LFPGA H_E'-’_G-“—I[
1 SO T a0
1| MM b —_—

«28nm LP ZHER
=B A ALM

FPGA - a] R BE DSP

*MI0K AEY S LT 640E
MLAB
N—F-Z)FR—F DDR
SDRAM O/FO—3 l

= fPLL
3-12. HPS MRYTxT)LE FPGA EDRER/NR

ONEY: YO

3/5/6/10Gbps
[ A
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ALTimA

3. FPGA Interfaces 37%2') LT, TIAILNTEZNZIE>TULVS Enable MPU standby and event signals 0DF

TYDESNLTERICLET,
FRGA Interfaces JPeripheral Pins HPS Clocks SDRAM FPGA Interfaces  Paripheral Fins HPS Clocks SDRAM
" General |- General
nable MPU standby and event signals EEmab\e MPU standby and event sizmals
D Enable general pumose signals l:‘ Erable general purpose signals
[ JErable Debug APS interface [ JEnable Debug APB interface
D Enable System Trace Maomosll hardware svents [ |Erable System Trace Macrocell hardware events
[ |Erable FPGA Cross Trigger Interfacs [ |Enable FPGA Cross Trigser Interface
[]Enable FPGA Trace Port Interface Lnit [ ]Enabls FPGA Tracs Port Interfacs Unit
Enable FPGA Trace Port Alternate FPGA Interface Enable FPGA Trace Port Alteimate FRGA Interface
D Erable boot from fpza signals D Erable boot from foga signals
[ ]Enable HLGFI Interface [ ]Erable HLGPI Intsrface
3-13. FPGA Interface 27 ME&TE
® Note:

hiE. =4o0- 7Oy —RREVNSE—FTHDHH, CPU B IA VT VT aRENERT NEMES
TY, BAMICEHRCT H=ODAHESERE High [THET 5. HLAITTOEYH—DIRUREL
THE T 5 LB TEFT,

4. Enable HLGPI Interface DFTVIMNNNTES (TIA4ILER) [THEOTWAIEEHERLET,

@ Note:
i, SDRAM A A—TJTARATRFADE Y (14bit) FAHNERDRNRAELELTHEAT ZEOAT
23V TY, COEETIX. COESIIMBEHYEE A,

— R ——
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ALTIMA

RIZHPS & FPGA BN Iy DE/RFEEZITLNET,

HPS & FPGA REICIZZENZENDTRE—, AL—TIZHBR—IBHYET , R—FELTIE HPS A5 FPGA
~ 2 R¥fECFPGA M5 HPS N 1 RIETT . HPS M FPGA ~MD 2 RfiFR—REZFNZ HPS-to-FPGA
interface. Lightweight HPS-to-FPGA interface T3, FPGA M5 HPS ~M 1 RIFEDR—k L FPGA-to-HPS TY,
FTARTOR—NMIDNT, PIERTB/RITE LN RIBEO B ECHR—DEAEELRTTHENTESE
ER

Arm® JOtyH— X5 HPS D Master MSTFTHIERT BIEE (.
[J)yCDFRLA + FPGA DV HR—RUbDATEIRTRLRA] DTFRLAZIETHIETTIERT
BIENTEET, TVUCHOTPRLAFTEORD LS

HPS-to-FPGA interface 5% 0xC000_0000

Lightweight HPS-to-FPGA interface /% 0xFF20_0000

ERFOTLET,
HPS FPGA a>v7«4¥a1 FPGA
OXFFFF_FFFF to o L—vav
OXFFFF_0000 OnChipRAM ] | —— _FZG_{_ - _"_'f‘i —== T_ S ———
OxFFFE_Cooo. |EESCUEREREGRER ¥ AR CortexcAOMP Gore |
FFFD Boot ROM : E’(“2‘)(: — ™M _J g:pﬁik : CPUO cPU1 :
D . e e e
| H
——— L3GPV | s | || wkeos | awavs
X i
: i i - ‘ ks scu
OXFF20_0000 Lightweight FPGA Slaves T ] —_— 3} l [
Cntrl H H
OXFF00_0000 P | ‘ L3 § L2 Cache H
- STM ' g 435I+ “— (512KB) ;
|
0xFC00_0000 . ‘ omA ——‘ |
FPGA Slaves : =
0xC000_0000 ' litrace) ] [ on-rip
1 t —
| [obug
ort
0x8000_0000 ! |
SDRAM
FPGASLAVES FPGA slaves 0xC0000000 960 MB
0x0010_0000 PERIPH Peripheral 0xFC000000 64 MB
gxggg:)_gggg IBOOl ROM or On-Chlp RAM I LWFPGASLAVES Lightweight FPGA slaves | 0xFF200000 2MB
X Al

&2 OMRNEIL L= R(AXI DT RE)I@WUFF T B ND

3-14. HPS & FPGA DHNER/ARE Arm MBREFRLARATY T

0 &&:
HPS—FPGA RIDAA—TJzA RIZEALTIE, U= h - R—LR—UEMTERIZEEHNCSWVET DT,
HHETITSHEEELY,
SoC [FLHTHAF —HPS-FPGA D7 tR A%

RR—DKYREZEITVET

— R ——
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ALTIMA

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 |ZSZTEL TI=&LY,

|' AX] Bridges |' AX] Bridges

FRGA—to—HFS interface width: kit FRGA-to—HPS interface width: Unused ~
HPS—to—FFPGA interface width: Bd—hit HPS—to—FPGA interface width: Bd—hit
Lightweight HPS—to—FPGA interface width) |22—kit Lightweight HPS—to—FPGA interface width] |32—hit

3-15. AXIBridges DEXFE

@® Note:
FPGA-to-HPS interfaces ZH%NZFBE. FPGA NDTRE—H HPS DRYITISILIZTIERTEHIEMNT
FFET, COFEBTIHERALEE A
HPS-to-FPGA interface ZHMIZT HE. HPS MIRA—EAEY FPGA DRYITTTILIZT IR T HIEMT
FFE 9, HPS-to-FPGA interfaces (. 32 /64 / 128 bit IBZZIRTETFETH . COEB TIEHMED 64bit 18%
FERLET,

6. FPGA interface R— % FIZAHO—)LF %&. FPGA-to-HPS SDRAM interface. Resets &1 DMA Peripheral
Request 7S a iz EELIZELDA T avmHBYET,

7. FPGA to HPS SDRAM Interface MRRSNBDET FPGA interface 74K H%&AoO—)LLET,

8. F2h_sdram0 A 3—2JxAREI VYL, - RAVEVIVILT AU3—TA R%HIRLET

ZhbnlE FPGA M5 HPS BID SDRAM AF AL YMIT7 IR TEBRLHEAR—NTT , 12 2—aRrIbE
ACP (7HtSL—4F—-ab—Loi— ' R—bk) ENSHVDTEEIZTIVERATEEFT . ZORE. T—2D
aE—L o —EA——DNEBDELHYET .

SEIFFERLEEADTR—MEEBRLET .

[ FPGA—to—HPS SDRAM Interface [ FPGA—to—HPS SDRAM Interface
Click the '+ and "= buttons to add and remove FPGA—to—HPS SDRAM rorts Click the '+ and "= buttons to add and remowve FPGA—to—HPS SDRAM ports

T .o Wil ] Marne Tyre Wiclth
e — D)

+E] 7B

3-16. FPGA-to-HPS SDRAM A A—JTA AMDEEFE

— R ——
Ver.20.1 / Rev.3 2020 £ 12 B 19/110 ALTIMA Company, MACNICA, Inc.


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

[ZLHTDH AT IL®SoC FPGA SEE =27 /L (Atlas-SoC / DE10-Nano R—FkR)

0.

10.

11.

12.

Resets 713 FTRYO—)LAHULET,
Resets 723> Tld. HPS YEybD=ODTRTDA T 3w NEHI > TNBIEFEZELET .

DMA Peripheral Request 27232 Tl&. Enabled FID T DT RTDITHA No ERTRSINTNDIEERERLE
ER

® Note:
DMA peripheral request ZH%1Z3 % &, HPS 810D DMA I kO—5—® Peripheral Request {E5%
FPGA J7 ) v BI~ERERTBEI TRV ET
Peripheral Request {E 8% F|FALT- DMA EnEXZEITOHEZRE. BEIL No ZEVkLFET,

Interrupts 243> 0 . Enable FPGA-to-HPS interrupts 77> 3> NEZh 21> TWVDIEFRERLET .
SEIE FPGA [ZRELF-aVR—RUED Arm® TRty H—IT L TRV AA EERALEL A

Resets / DMA / Interrupts DEXEIEILUTDEYTY (TIAHILIDLERIEIHYFELA) :
- Resets

|_| Enable HPS=to~FPGA cold reset output
[|Enabie HPS warm resst handshake sianels
[ |Enatle FPGA—to—HPS debug mest reauest
|_] Enable FFGA=to~HPS warm meset mousst
[ |Enakie FRGA-to-HPS cold msst rmauest

Fenphersl Req. . Enabled
0 |
1

O Ja LA RS
FEZEFEF

[ Interrupts
[ |Enabls FPGA-to—HPS Intermuipts
[ Eratle CAN interrupts
I:! Enable chock penphersl intermupts
|:| Erabie CTI intarupts
|__| Ermble DMA intarmupts
[ ] Enaibie EMAC interrupts (for EMACT and EMACT)
|:| Erable FPGA manager intanupt
[(lEnabls GPIO Intermupts
[ Enatiz 120-EMAR interrugts (for 1262 and 1203)
[ JEnabie 12C peripheral intsnupts (for 1200 and 12C1)
[CErabls L4 timer interrupts
[ ]Enabla NAND interrupt
|:| Enable OSC timer intarmupts
| Ermble Quad SP interrupt
[|Enable SD/MMC intermupt
|:| Enable SFl master intemupts
|_| Erable SP slave interupts
[ 1EaHe DBHT intsrrmts
|:| Enable LSE intemupts
|_| Erable watchdog irterupts

3-17. Resets / DMA / Interrupts MDEXE

— R ——
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3-3. AT7YF 3 : HPS RYTTSILMERTFE (MAC. UART. I2C. SDIO. USB)

Peripheral Pins 2 7(% HPS WNERIZ/\—Ra—Tyh&NTLVS HPS RYTTSIILEFRIZTZ2TTY,

HPS MEVDEZLIETEK 4 DORYITISIILTHEINTWET, LHOILELASFERTESZDIE 1 DO
TITILDHTY , TN, BT AR ITzIIILELTTEUARELENESIZ. EVDEY U TEIEET
LLELHYET  ELDEIYLETIIERERK 3 BYD/NTA—E— (HPSI/0 Set 0 ~ 3) MEFERTBHZENT

CEX I
[ HPSPins | HPS Pins HPS Pins I {MIXEDZ Banlt] HPS Pins HFS Pins
| (DEDICATED E_Is_n_itl | lGENERAL Bank) IEMNC Bank) || _@ga_m only || (FLASH Bank) || (MIXED1 Bank)
A
2N 5 _ & §
=] =
f385k )
»  Sean S2880 g
Manager s E €3 =] g
ST 8 -
=8 e
Y Y Y
Pin Mux -
/ A i / '
> | EMAC 0.1 “USEOJ I Flash
E Conlrollers
] ar
System Mang (NAND,
= System registers directly drive SDMMC,
Manager mux selects QSFI
L
// GPIO/LoanlO Mux ‘=
i
Y
GPIO 0.1.2

3-18. HPSI/0 DEL T ILFTLYH—
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1. Peripheral Pins 7% #RLET,

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

3. Ethernet Media Access Controller ) EMAC1 mode % RGMII 1Z3XELET,

4. SD/MMIC Controller @) SDIO pin % HPSI/O Set0 |Z3XELET .

5. SD/MMC Controller 0) SDIO mode % 4-bit Data |ZEXTELET .

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

7. USB Controllers 0D USB1 PHY interface mode % SDR with PHY clock output mode |ZEXELEY .

8. SPIControllers @) SPIM1 pin % HPS /O Set0 [ZERFELET,

9. SPIControllers @ SPIM1 mode % Single Slave Select |[ZEXELFET ,

10. UART Controllers ) UARTO pin % HPS /O Set0 |ZEXELET,

11. UART Controllers ) UARTO mode % No Flow Control |ZE8ELE T,

12. I2C Controllers @ 12€C0pin % HPSI/O Set0 |ZRELET

13. 12C Controllers 0) 12C0 mode % 12C IZSXFELET .

14. I2C Controllers @ 12C1pin % HPSI/O Set0 |ZRELET .

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

RERD/NGA—F—[FRR—DFSEL TS,

— R ——
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ALTIMA

FRGA Irterfaced [Ferphemsl Fire |HPS Clacks SORAM FEGA Intsrfaces Feriphaml Pins  HES Olocks SDRAM
|* Ethernet Media Access Controller [ Ethernet Media Access Controller
EMACD pin [Linussd EMACTO pin: ILIrussd -
EMACH rrode: IN/A - EMACT mode, /A
EMAGT pin [Unused EMAC] pin [HPS 1/0 Set0 v
EMAC) mods [INAE EMACT moda |RGMII v
| NAND Flash Controller [ NAND Flash Controller _
MAND pir |Unused MAND pin |Urnusad w
NAND mode: IN/A NAND mods: INZA ~
| Quad SP1 Flash Controller | Quad SPI Flash Controller
Q8P pin [Unueed QSEl pin [Unused =
GSPI mode INA ~ QISP mode [N/ =
[ SD/MMC Controller [ SD/MME Controller '
SDID pin Unused =010 pin [HPS 1/0 Set0 v
SDIO mode IN#A ~ SOID mode |4-bit Data v
[* USB Controllers [ USB Controllers.
LISBO pin lirisd LISB0 pin |Uinussd v
LISBO PHY interfacs mode: IN/A LSB0 PHY interface mode [NJs o
LISE! pin [Linusad LISE! pin [HPS 1/0 Set0 v
LEB1 PHY interface mode: /A « LSBT PHY intsriace mede| SDR with PHY clock output mode v
" 5PI Controllers [ SPI Controllers
SPIMD piry Unussd SPIMD pir |Unus=d v
SPIMO modke ;NKA ol SPIMD mads: IMAA ~e
SPIMI pin [Linused SPIMI pin [HPS 1/0 Set 0 ~
SPIMI rmode IN/A SFIMI mads: Single Slave Select v
SPISH pin {Unused SPIS0 pin Drised ~
SPISO mods A - SPIS0 mode IN/A ~
SPIS1 pin e SFIS1 pin [Unussd v
SPIST mods [NAa SPIE1 mode IN/a o~
LIARTO [Unused LIARTO gire fHPs 1/0 Set0 v
LIARTO mods: (MR~ LIARTO miode: |No Flow Control v
LIARTT A iunm- LIARTT g :UHLEHd -
LIART mads IN/& LIART1 mode IR~
[ 2C Controllers | 12C Controllers
T iCrged 12C0 pin [HPS 1/0 Set 0 v
1260 mods: (N/A ~ I2C0 mode [2C v
1281 pin [ 1261 pin |HPS 1/0 SetG ~
12C1 mode /A - 12G1 mode [2C v
22 pin Unssd (L pln Dused =
12C2 mode A~ 12C2 mode: /A~
12C3 pin Unused 12C3 pin nus=d v
12G3 mods:. INA IZC3 mode (MAA ~
CANO pin e GAND gin Unused .
CAND mods [nAa = CAND mods N/ ~
CAMN pine |Uinusec CAMI pin |Linused -
CAM1 made: [N/ ~ CAMI made IN/A ~
| Trace Port Intarface Unit | Trace Port Interface Unit
TRACE pin [Unusad TRACE pir: [Unusad >
TRACE mode MR~ TRACE meda [NZA -

Ver.20.1 / Rev.3 2020 £ 12 B
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ey’ G -—--------------
* Macnca Ovison Company

16.

Peripherals Mux Table 223> ClIEELIZEL DEREEHERT HIENTEET,

1 D2OEVIZIE 1 DOREILNEZDEIETELEA. TN, HPS DEHRTIILHARILEL %
FRL=Y. FACEVIZ HPS RYTT)LE GPIO DREIFSZ YT BHIEETEFEA. ZDE=H. 2D
Peripherals Mux Table 223> T, £E> O R@&EHERLTZ3LY,

EBDFIFELZERLTEY., FOEUMERASN TWABEIXAFIZHYET . RYTTIILDEVELT
FEARALTULVEWLEVIX HPS @ GPIO EVELTHERATRIRETY . TDHBEIEIELZENE GPIO DRAVEHT
CETHEMIBYES,

EUIHL TEHRAIEETLVSIEE(EX Message Window [Z Error MRRESN, F=ZFDE L DN TR/ NA
SAPSNET DT, EDEUHBEERLTULDDONETILIALIZHBZEMNTEET,

TIEERIZFEARALTULVEWLEDE GPIO EVIZERELTAHFELLS,

Peripherals Mux Table 233> GPIO09 %#/')v0d 5 &IZKY. GPIO09 #EZNZLET .

® Point:
RIGIZEEAIMNBIGELHYET DT, AEBLHILNESITFELTLEELY,

ipherals Mux Table
K

12C2 SDA (S=t0)
12CZ SCL (Setd)

[* Peripherals Mux Table
RSuIo_T_cix

(262 504 (5210
lzczseL (set0)

552\8(5/53(8

222a[=(=(2[a

ST R
2(2

|
i
H
o

3-20. HPSGPIO09 MDERTE

® Point:
{LLY) O TELE I DI=HE . HPS component XA 7O RYIADETIZHS [Finish] Z3EIR.
F =1 Parameters 27D “x” &%)y LT HPS component # A 7AS Ry RE—BECT-14.
BE hps_0 OVR—RURER T ILD) I L TINGA—E— I U RO HBIEEEERIT T,

Generate HDL. . I Finish I‘

v l 2 button_pio PIO (Parallel 1/0) Intel F..
if’(i clk Clock [nput
= reset Reset Input
= Parametersm T o Awvalon Memaory Mapped
System: soc system  Path: hps 0 v S p

Amia W/ Cyclons V Hard Procsssor System
altera_hps

hps 0 AVR—RUNERETILD) 9o

FPGA Interfaces Peripheral Pins HPS Clocks SDRAM

3-21. GPIO FRERIZVV VI TELIOST-IHBED R X
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17. [E#RIZ GPIO35. GPIO40. GPIO53. GPIO54. GPIO61 ZHMIZLET,

QSPI_CLK m OANIOZ4
QsPI_ss1 B GPI035 1] OANIOZS
SDMMC_CMD ! gl ko OANIO3E
SDMMC_PWREN I _GPioIT OANIO3T
SDMMIC_DO. il GFiOS OANIOZE
SDMMC_D1 i SEQi OANIO3S.
SOMMC_D4 B GPIO40. ] i OANIC40
SDMMC_DS. r T OANIO#1
SDMMC_D& e 1042 OANIO4Z
SONMC_DT I 1027 OANID#T
s _oRIoat I 02t OANID:
SDMMC_CCLK_OUT gl [ 1045 OANIO4E
sommc_D2 il 0% OANIGaE
SDMMC_D3 I 047 OANIOAT
TRACE_CLK L 1048 OANIOAE
TRACE_DO i 1048 OANIOZS
TRACE D1 I 050 OANIOEL
TRACE D2 I 1051 OANIO5
TRACE_D3 m OANIOED
TRACE_D4 B GPIO53 il OANIOSS
TRACE_D5 CPio5t OANIOE
TRACE D6 i OANICES
TRACE_D7 c i 1056 OANIOEE
SPIMO_CLK UARTO CT5 (Sei2] (Sei) (S=10) [|5PIMO CLK (Seto) L 1057 OANIOST
SPIMO_MOSI UARTO RTS (Sei2) (Sei) (S=i0) SPINMO.MOS! (S=t0) 1058 OANIOEE
SPIMO_MIST. 5| |SPIMO.MISO (Seto) L I0BS i OANIOES
SPIMO_SS0 [sPI m OANIOSD
UART0_RX UARTO.RX (Sett) L GPIO61 l OANIOET
UARTO_TX 5PN 551 (s=10) UARTOTX (Sett). I “GPIoaz. y OANIOE2

18.

THRIRLEY),

=a—

X 3-22. HPSGPIO DEETE

RER. TRDKIZ2DDIS—LNNI, TS5—HHTULVENWIEZHEZEL TS (22020 IT5—I(FiE

6% Messages B 1

Tvpe
o

Path

? Erors

Message

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 a clock output

3
(<11 %]

7 Warmings

soc_system.hps 0

“Configuration/HPS—to—FPGA user 0 clock frequency” (desired_cfg_clk_mhz) requested 100.0 MHz, but only achieved 97368421 MHz

soc_system_ hps_0

1 or more output clock frequendies cannot be achieved predisely, consider revising desired output clock frequencies

soc_system_ hps_0

OCT is disabled. Enabling 00T (Mode Register 1) may improve signal intsgrity

soc_system button_pio

button_pio s1 must bs connected to an Avalon— master

soc_system.dipsw_pio

dipsw_pio.s1 must be connected to an Avalon—MM master

soc_system.led_pio

led_pio.s1 must be connected to an Avalon—tMM master

soc_system. onchip_memory2 0

onchip_ memory?_0.s1 must be connected to an Avalon—MM master

=

5 Info Messages

soc_system button_pio

PIO inputs are not hardwired in test bench. Undefined values will ke read from PIO inputs during simulation

soc_system.dipsw_pio

PIO inputs are not hardwired in test bench, Undefined values will ke read from PIO inputs during simulation.

soc_system_hps_0

HPS Main PLL counter settings n=0m =73

soc_system_hps_0

HPS= perphenal FLL counter settings: n = 0 m =339

olo|e|e|o|® |k |b|k|s |5 (kb

soc system led_pio

PIO inputs are not hardwired in test bench. Undefined values will ke read from PIO inputs during simulation

3-23. EVBAEIS—IENEEDRTRA

BIZIE, E 324 DESHIS—MNHTULVDIHE. SPISO & UARTO DEVDFREMNBETVNET DT, J/EIC
BYUMLOHDEEEL . BIEF1To TSN,

CDBITIE, REFMEALEL SPISO ZERT HELEO TS, T5—ITHEH>TVETY,

S%F% Unused

ETHE IT—HHAFET,

Ver.20.1 / Rev.3 ALTIMA Company, MACNICA, Inc.

# Paramsters. 1|

System: soc system

Path: hes 0

altera_hps

Arria V/Cydone V Hard Processor System

[~ SPI Controllers

SPIMD pin
SPIMD mode:
SPIMT pin
SPIM1 mode:
SPIS0 pin
SPIS0 mede:
SPIST pin
SPIST mode:

|Unused v]
/A~
HPS 1/0 Set0 v|

|HPS 1/0 Set 0 v

fERALAEL SPISO ZEa>TEREL == - -

[ UART Controllers

UARTO pin
UARTO mode:
UART1 pin
UART1 mode:

£

SPISO & UARTO H\FEET HELNSTS—MHEA

!05 R’easag@‘&f ®

Path

[25=

Tvee
=}

Message

a

Isocisystem, hps 0

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

el R

R oUo

[x] |50c_sy5tem, hps 0

hps_0.h2f Iw axi_clock must be connected 10 a clock output

2020 & 12

B 3-24. EVEATII—M\HDHEEDRRHGI
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[ZLHTDH AT IL®SoC FPGA SEE =27 /L (Atlas-SoC / DE10-Nano R—FkR)
ALTIMA

3-4. ATvF 4 : HPS HOVHDERTE
HPS Clocks 27 Tl&. Clock Y—REREFEBMNRESINFET , SNHD/NFA—F—I[L, T Clock Manager
Component TEEINFET,

CDRATTHRESNI=/INGA—E—[F, T—rO—5F— (Preloader Y7+ x7) DERBIZERINET,
Preloader (& [JEE 2: YIrDT7iEE (1) Preloader MARL) THERLET,

1. HPS Clocks 27 %&RLET
2. Input Clocks 3% FERLET,

3. EOSC1 [ EOSC2 clock frequency HY 25MHz |ZERTESN TSI LEHEFRELET . £f=. TXTD FPGA-to-HPS
PLL Reference clocks 1 ENIZIE>TLWVDIEFMERLET . EOSCL (& HPS BIDERE>T HPS ® MPU D
YOI EERT B=HITERIOY)Y—RTY , SEIERL TS Atlas-SoC 7R-—F+> DE10-Nano R—F
Tl&. 25MHz DAL TWS=OZDKIITFRELTLET,

FFRGA Interfaces  Peripheral Pins | HPS Clocks [SDRAM

Output Clocks

|- External Clock Sources
EOSCT dock frequency: 280 hHz

EOSCZ cock frequency: 200 hHz

[- EPGA—to—HPS PLL Reference Clocks
[ JEnabls FPGA—to—HPS SDRAM PLL refersnce dock

D Frable FPGA—to—HFS penpheral FLL reference clock

FRPGA—to—HPS SDRAM FLL reference clock frequency: 00 WHz
FRGA—to—HPS penpheral PLL reference dock frequency: 00 WHz
|' Penpheral FPGA Clocks
EMACO emacd md_clk clock frequency: 25 WHz
EMACO emacd gt clk dock frequency: 126 hiHz
EMACT emac! _md_clk clock frequency: 25 MHz
EMACT emac! gtx clk dock frequency: 126 WiHz
QSPI aspi sclk out clock frequency: 100 WHz
SPIMO spim sclk out clock frequency: 100 MHz
SPIM1 spim! sclk out clock frequency: 100 Hz
[2C0 1220 clk clock frequency: 100 WHz
[2C1 12cl dk dock frequency: 100 WHz
[2C2 1222 _dk dock frequency: 100 WHz
[2C3 1223 clk clock frequency: 100 WHz

3-25. HPSto FPGA Clock DEXFE
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ALTIMA

4. OutputClocks Z7%&IRLET,

5 THROXSIEESNTNSILEZHERLET (TIHIMDLEREIHYFEEA), CHLDFTTIE HPS D
NS DEERIRBERFES D EMNTEEY  BRELEITHLT PLL DREEABBFHESNET,

FFGA Interfaces  Perphersl Pine HPS Clocks SDRAM

[ Clock Snurm

Fenpheral PLL mfesnce clock sturce: EDST clock v
SOMME dock soures F'en;haral MAND SOMMC clock v
MAND clock source i pheral MAND SDMMC coc
QST daock souros: !’.-'.'-i: GEF] dodl
L4 MP clock sourcs |Periphersl bese dock ~
L4 5P dack saures {Paripharal bass dock

" Main PLL Output Clochs — Desired Frequencies
Default MFL clock freausncy G0 DE10-Nano MDiZ& (&, 800.0 MHz
[v] Use defult MPU diock freauency
MFU dodk frequency {200 6 M
L3 MP dlock frequency 1850 | DE10-Nano MDIZFE(E. 200.0 MHz
L3 5P dack freauency 925 N DE10-Nano MIBAIE. 100.0 MHz
Diebug AT clock frequency 250 ~ Mz
Debug clock frequency: (125 ~ MHz
Dabug traces dock fregusncy 250 » MHz
L4 MF dodk frequency (100.0 Mz
L4 5P dack freauency (1000 MHz
Configuration/HES—1o—FPGA user 0 dock frmausncy: 1000 Mkt

I Peripheral PLL Output Clocks ~ Desired Frequencies
SOMME clock freauancy {Z00.0 M-z

MEND clock frequency hzs e
QSR dack fraquency a0 0 b

EMACH dock frequsncy ' ';, " MH=

EMACT dock freauency (2800 v MHz

USE cloch freoqusncy: 2000 W=

SP clock frequency {2000 MHz

CAND clock frequency: {1oao ki

CAMNT clock freguency: [yo0.0 }

GHFIC debounce dock frequancy {32000 Hz
" HPS—to—FPGA User Clocks

[ ] Enable HFS—to—FFGA ussr D dock
[ |Erabls HPS-t5-FPGA LEsr | clock
[ |Erable HPS—to-FPGA user2 dock

HPS=to-FPGA wer () dock frequency 1o0o =
HPE—o-FPGA eer 1 dock frecuancy hooo M
HPES—to—FFGA wser 2 dock freauency [ooo M=

3-26. HPS to FPGA Clock DE%5E
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3-5. 7Y~ 5 : SDRAM DEEE

SDRAM 3T (Z1&, HPS D SDRAM U bA—5—FH LUERET S DDR [CBET B/ TA—2—%5RTET 54
TavhHBYET ., SDRAM 2T DNERIZIX SDRAM HERIDT=OE5IZ 4 DDAT (PHY Settings, Memory
Parameters, Memory Timing. Board Settings) H\$%YET

1. Arria V/Cyclone V Hard Processor System "4 R)MDTERD [Finish] %7')v9IL%EY,

CODIBEIZKY. HPS aAVR—FR A Platform Designer AT LIZEBMENET CROFIET Presets 74
URYERTT H=OICHELIEETT),

- Platform Designer - soc_system.qsys (C:¥lab¥soc |lab¥cy soc lab¥soc system.qgsys)

File Edit System Generate View Tools Help
T Block Symkal & _ o | Pammeters & o =a=]
" Swvstem: socsystem  Path: hps 0
[JShow sigrals N
Ama V/Cyclone V Hard Processor System ]
alters_hps Details
hps_0 ~
:; T onguit  cond FFGA Interfaces Periphers| Pins HPS Clockd SDRAM
lack L
h2f_tw_ax_clock | nar | SPRAMProtocol: [DDRZ ~
h2f_w, PHY Settings Memory Parameters Memory Timing Board Settings
[*Clocks
WMemory clock freauency: 3000 | MHz
D Use specified frequency instead of calculated frequency
Achieved memery cock frequenay: 300.0 hiHz
PLL reference dock frequency: 125.0 | MHz
[~ Advanced PHY Settings )
Suprly Voltage 18VDDRE v
/O standard IS5TL-16
v
< > < >
o5 Messsges -
Tvre Path Message
E[x] 2 Errors ~
(%] soc_system.hps 0 hps_0.h2f axi_clock must be connected to a dock output
[%] soc system.hps 0 hps_0.h2f_hw_axi_clock must be connected toa dock output v
< >
£ Errors, 7 Warnings Generate HOL.. | Finish

3-27. Parameters AR FRTDAER

___ 2. System Contents 74> KM HPS AVKR—RUrEFTILYYYILTHEE HPS DA T avi
Parameters "4 R ORI RSEET,
UL RDFIET Preset 74RO %ERTT DI=OIZHELTIRIETT,

ke
it
Rt

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

File Edit Sysiem Generate View Tools Help

i ors _o o
System: socsystem  Path: hes 0

Aimia W/ Cyclone V Hard Processor System i -
alterahps | Details

’N
FPGA Interfaces  Peripheral Pins HPS Clocks SDRAM

Reset Input

PID (Parsllel 1/0) Intel F e
Clock Input. =
lemory Interfaces and Controllers Reset [nput [ JEratle MPU standby and evert signals

rocsssors and Peripherals 1 Fwvalon Memory Mapped

v [ntergonnect o1 external_conn... [Conduit led_pic
B dipsw_pio PIO (Parallel 1/0) Intel F
Clock Input

D Enable general purpose signals
[IEnable Debug APB interface

oL . Reset Input [ 1Enable System Trace Macrocsll hardware events
System Contents rj’f/l‘ '7 '»ngméhf: é;i\s;tMemory Mapped outt [ B HaFEEA Gimss Thzssrnsrios
hps AVR—RUNEZTIVD VDT HE: PIO (Parallel 1/0) Tntel F 1 [ JEnable FPGA Tracs Port Interfce Urit

Clock Input
Reset Input
Mvalon Mernory Mapped

Enable FPGA Trace Port Altermate FFPGA Interface

ierarchy DeviceFami 2| -8 @y (Conduit button [LJEnatle koot from fea siarels
Gsoc system [soc system.asys] S fhps 0 []Enable HLGP! Interfacs
@ - blutton pio external connection Conduit
el i Corduit -
@ = dipsw pio external connection 1 stnetwo utput " AXI Bridges : : :
%: Igésé?o st eansalion h2faxi_dock  [Clock Input FPGA—0-HPS interface width Unussd
e Egg‘axiim‘as‘terk é‘XI hl;ﬂalster HPS—to—FPGA interface width: Bad—hit
E5E 2 4 'w ax_cloc ock Input ; 3
ES brist?_om B h2f lw.axi_mas... |AX] Master ¥ Lightweight HPS—to-FPGA interface width: 32-bit v

X 3-28. HPS /N\TA—R—REI(VRIEBERR
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3. Parameters 94> K90 SDRAM RI %) v LET,

SEIEHONCOHHAEINTIVS Atlas-SoC 7R—F [ZEF>TLVS SDRAM D Preset Z{FEALET,
Presets "I RO PRRRSNTINNDEEHEELET,

@ Note:

Preset )4 R MF RSN TULVELVEE (X, Platform Designer @ View A=—1— = Presets ZiEiRLEK
RS TLEZELY,

FNTERTESNEUMEE (L. Platform Designer D View *=1— = Reset to System Layout %&iR1%.
HBE Preset ZEIRL THTZELY,

____ 4. Presets 914> R2M Atlas_HPS_SDRAM ') tyhZ:&RLET,

Parameters %] '8 Prosets S@I ==

Presets for hps O

I LBotlas HFE . il

ibrary .

~# ELPIDA ED 1 108BASE-SC
~# ELPIDA EDJB308BASERC

- JEDEC DDR2-1068 256MB +8

3-29. F)tyb®miER

5. Aply | E9)vUFBE. Atlas_ HPS_SDRAM D KFETNATALENSBIET TI, ZOREIZHE->TLARIE
BEMNEL{RMENTLVETD,

6. SDRAM RTMBRENTLVELMEE L, SDRAM 2% )vILET,

7. PHY Settings 2 7%')vL. TRIDKELHEO TS EEHEZELET,

FRGA Interfaces Penpheral Pins HPS Clod
SDRAM Protocol: \DDR2 v

FHY Settings Bemony Parameters Memory Timing Board Settings

[ Clocks
MWemory dock frequency, A00.0 hAHz
D Use specified frequency instead of calculated frequency
Achieved memory clock frequency: 400 0 Wiz
PLL reference dock frequency: 250 WHz
[- Advanced PHY Settings
Supply Yoltage: 15YDDR3 v
/0 standard: 55TL-15

3-30. PHY Settings MDFEER
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____ 8. Memory Parameters 77%%')vL. TRIDFHELHH>TNSILERERLET,

FPGA Interfaces Penpheral Pins HPS Clod
SDRAM Protocol: \DDR2
PHY Settings

R

MWemory Farameters

hMemory Timing Board Settings

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

Mermory wendor: Other o
Memory format: Discrete Device
WMemory device speed grade: 8000 ~ | MHz
Total interface width: 32

Mumbsr of DOS groups: kil

MNumber of chip select/depth expansion: 11

Mumber of docks: 1 ~

Fow address width: 15

Column address width: 10

Bank—address waidth: 3

Erable DM pins
DGS# Enable

3-31. Memory Parameters

9. Memory Initialization Options 223> F TAYO—)LA L. ODT Rtt nominal value |~ RZQ/6 MERES
NTWAIEFMHERELET,

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

]

Address and command panty

Burst Length:

Burst chop 4 or 8 (on the fly) ~

Fead Burst Type: Sequential v
DLL precharse power down: DLL off ~
Memory CAS latency setting; 7

Output dnve strength setting: FZQ/6

ODT Rtt nominal value: FZG/6 v
Auto selfrefresh methed: Manual ~
Selfrefresh temperaturs: Memmal v
Mermory write CAS latency setting: 7 v

Dynamic ODT (Rt WR) value;

Dynamic Q0T off v

3-32. Memory Initialization Options
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__10. Memory Timing 37%%')vyL. TRID@EYDHEELHFH>TNSILERERLET,

FPGA Interfaces Peripheral Pirs HFS clock{ SDRAM |
SDRAM Protocol. [DDRE

FPHY Settings Memory Parameters] Mermory Timing rd Settings

Apply timing parameters from the manufacturer data shest
Apply devios pressts from the presst list on the nght

11S (base): 175 ps
tH (base) 250 ==
DS (bese) 50 re
tDH (base): 175 e
tDQSQ 120 s
HQaH 038 cydles
tDQASCK. 400 £s
tDaSs 025 cycles
tQSH: 038 cycles
tDSH 02 cycles
OGS 02 cycles
tINIT 500 LS
tMRD (IMRW): |3 cycles
tRAS: 5.0 s
tRCD. 1375 ns
tRP 1375 ns
tREFI (tREFIab): (78 S
tRFC (tRFCab) (2000 =
tWhR 150 ns
tWTR: 4 ovcles
tFAW 315 ns
tRRD 75 ns
tRTE 7 5 ris

3-33. Memory Timing
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11. Board Settings #7%%')y4L . Setup and Hold Derating t2%3>/3> &1 Channel Signal Integrity 273> T,
Use Altera ‘s default settings D ERSIN TS EFFEZELET .

FPGA Irtsrfacee. Perichiors! Pike | HPS onml SDRAM |

SORAM Protocol, IDDRE w

PHY Settings Memory Parameters M&mryTiminJ Board Settings l

Lls= the Board Settings to model the board—level 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 channel uncerainty within the UniPHY MegaWizard

These values are representative of specific Altera boards. You must change the values to account for
the board level effects for your board. ‘fou can use HyperlLyioe or similar simulators to obtain
values that are representative of vour board

|_Setup and Hold Derating

The slew rate of the output sigrals affects the setup and hold times of the memory devies

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

Dearating method @ se Altera’s default settings
(O Specify slew rates to calculate setup and hold times
() Specify setup and hold times directly

CK/CK# slew rate (Differential); 50 L
Address and command slew rate: :-| 0 e
DQS/DOS# slew rate (Differential) b0 Vs
0 slew rate: 10 e
s 0325 s
tH 035 ns
DS 02

$OH 0225

Chanrel Signal Integnty is a measure of the distortion of the sve dus to intersvmbol interference
or crosstalk or other effects. Tyvpically when going from a single—rank configuration to a multi-rank
corfiguration there is an increase in the channel loss as there are multiple stubs causing
reflections. Please perform your channel signal integnty simulations and enter the extra channel
uncertainty as compared to Altera’'s meference eve diagram.

Dibreting Msterd Miirds ettt iettias

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

3-34. Board Settings (1)
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__12. BoardSkew 493 FTARIO—)ILE I L R—KRF 21— TRIDBEYTHAZEETHERLET,

" Channel Signal Integrity
Chanrel Signal Integrity is a measure of the distortion of the eve dus to intersymbal interference
or crosstalk or other effects. Typically when going from a single—ank configuration to a multi—rank
corfiguration there is an increass in the channel loss as thers are multiple stuks causing
reflections. Please perform vour channel signal integnty simulations and emer the esdra channel
uncertainty as compared to Aliera’s reference eve diagram

Derating Method (®) Use Altera’s defaLlt settings
() Specify channel uncerainty values

Address and command eve reduction (setup): a0

Address and command eve reduction (hold) 00

Wite DG eve reduction; 0.0

Write Delta DQS amival time: 00

Read DG eve reduction: 00 3

Read Delta DGS arrival time: 00 -

I Board Skews

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

Restors default values
Maximum CK delay to DIMM/device 06 ns
Maximum DQS delay to DIMM/device: 06 ns
Minimum delay difference betwean CK and DQS -0.01 ns
Masimurm dalay difference between CK and DQS: oo ns
Maximum skew within DQS group 00z ns
Maximum skew betwean DGS groups: 002 ns
Averags delay difference between 0OQ and DS 00 ns
Maximum skew within address and command bus 002 ne
Average delay difference between address and command and CK: 00 o

3-35. Board Settings (2)

____13. Platform Designer O File *=a1— = Save Z:ERL. CCETOFIBRTIEELTZ HPS D/ATA—E—ERTERN
BERELET,
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3-6. A7Y7 6 : HPS DYDY ETYRR—MEBDHRE

CDRTYTTIX HPS D H2F Ty moOvHE LWH2F Ty DoOvIDREEITVNET .

CCTHRETHoO991E. FETUyT D FPGA fAlldoOvsy (FRIM h2f axi_ck & h2f_Iw_axi_ck) T,
HPS BIDYOYoIE 13-4, 7T 4 : HPS VOV MDEETE] THRELT= 13_main_ck +° 14 mp_ck &%Y,
CNHMSERET ROV 0EEELGYET, 7OvIDENE. TUySHTRIIRESNhET,

F1=. HPS DITHAR—MEEDHRELITLET  COITHIRR—MES (L Platform Designer #MERED @IS
ERENET, 1=EZ L. Platform Designer & FPGA DD O vHEDIEHPE U ADEEIZFEREINET,

FPGA Fabric
32, 64, or 128 Bits 32 Bits 32, 64, or 128 Bits
(h2f _axi_clk) (h2f_Iw_axi_clk) (f2h_axi_clk)
32 Bits 32 Bits
M S
5 | (14_mp_dk) (14_mp_dk)[ 5
i AHB [+——] [ " |AH8 Al
(GPV) M M M (GPV)
HPS-to-FPGA AHB | | AX AHB FPGA-to-HPS
Bridge _ ] Bridge
Lightweight
S -to- i M
N HPS-to FPSGA Bridge Xl
AXl | (GPV)
64 Bits 32 Bits 64 Bits
(I3_main_clk) (14_mp_ clk) (13_main_clk)
M M S
AXI AXl AXI
(L3 Main Switch) (L3 Slave Peripheral Switch) (L3 Main Switch)

L3 Interconnect

3-36. HPS & FPGA Do 0Ovs
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1. System Contents #7J|_#5ELET,

__ 2. Export BIZIEBREHIHIET, Platform Designer AT LDNERZESHREH T IENTEET, %IF
EBMLTz HPS aVR—RUED hps_io R—RHY hps_io EWLVIEB B TIVRR—,SNTNVSIEFRERRL
F9,

3. FE#EIZ HPS AV R—FR2U MDD memory R—EH memory EWNVSEB R TIVAR—FINTINVDIEFRETRL
F9, CHLIIEIFEZRELSz HPS I SDRAM D 10 TY,

4, HPS aAVR—F2UMD h2f resest ZTHOAR—ELET, H2f reset O Export 5% TILY)yoL.”
h2f_reset” [ZV)%—LLT=#%. Enter ¥—FMLTTHRR—ILFT,

5. HPS E® ClockInput 12— A R h2f axi_clock MDERFEZFITLNET . H2f axi_clock DED Clock F|DT
WEIUAZ2—T ck_0 Z:EIRL. h2f_axi_clock 12 clk_0 ZHEHLET

6. [EHRIZ HPS E® Clock Input 18— AR h2f_Iw_axi_clock DEXFEFITLNET . H2f_Iw_axi_clock D&
D Clock FIDTIVF I A=2—T clk_0 ZEIRL. h2f Iw_axi_clock |Z clk 0 ZHEHTLET

"~ Platform Designer - soc_system.qsys (C:¥lab¥soc lab¥cv_soc lab¥soc_system.qsys)

hef b axi_mas. .| AKX Master

File Edit System Generate View Tools Help
a1
1= System Contents % ‘IAddress Map ‘ Interconnect Requirements
o System: socsystem  Path: hps 0.h2f resst
; .. Connections MName Description Export Clack
» v 8 clk 0 Clock Source
= =5 clk.in Clock Input clk exported
: E= clkinreset Reset Input reset
= —r clk Clock O utput k0
- — ¢ clk _reset Reset O utput
¥ | |v] = onchip_memo... O r—Chip Memory (RAM .
. clkl Clock Input clk 0
s1 Avalon Memory Mapped . [clk1]
reset] Reset Input [clk1]
v 2 led_pio FIO (Farallel [/0) Intel F..
clk Clock Input clk 0
reset Reset [nput [clk]
5] Povalon Memory Mapped ... (k]
<1 extemal conn... [Conduit led pio external _co...
M 2 dipsw_pio FIO (Farallel IAD) Intsl F..
clk Clock Input clk 0
reset Reset Input [clk]
s1 Aualon Memory Mapped ... (k]
< external_oonn... |Conduit dipsw_pio_external...
v 2 button pio PIO (Parallel 1/0) Intsl F
clk Clock Input clk 0
reset Reset Input [clk]
=l HAvalon Memory Mapped .. (k]
<1 external_oonn... [Conduit button_pio_externa...
v 8 hps 0 Armia W/ Cvclone WV Hard
O Conduit memory
< Conduit hps io
=0 ; set Reset O utput Double—click to
h2faxi clock  |[Clock Input unconne
h2taxi master |AX] Master [hef axi
h2 flw axi_clock [Clock Input unconne
h2f lw axi_mas... |20 Master [H2f lw ...
v B hps_ 0 Amia W/ Cyvclons V Hard
memory Conduit memory
hps_io Conduit hps_io
h2f reset Reset Cutput h2f reset
hefaxi clock  (Clock Input clk 0
h2 1 axi_master AX] Master
————— Double 0 clkO

3-37. YOYHETHAR—MEBDETE

COEFAT dko HEGSNT-D T, B 3-23 (ZHELVT Message Window [ZH TN =2DDIS5—Fyt—
OHESIEH>TLVSIFT T,
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3-7. AT7YF 7 : HPS AVR—RU MDA R—R 2 b DIER

ZDATYITIL. Platform Designer ' AT LIZEMULT= HPS AV R—F k& Platform Designer & AT Ls
[CREFHDIAVR—R U EERLET, 50 FPGA X ck_0 (50MHz) TEMESES1=6. HOHMLH
ck_ 0 AEIAVR—RUMIERINTLNVET,

____ 1. Onchip_memory2_0 A2 R—F2b® Clock Input A2 3—TTAADY, clk 0 |ZHEHSNTINDZEZHERLE
ER

2. Led pio AViR—Rb® ClockInput A B—TTA RN, ck 0 |ZHEHSN TSI EZHERELET,
___ 3. Dipsw_pio AR—FRbD Clock Input 12 3—TxA XM, ck 0 [THEFSN TSI LEMHRLET,
____ 4. Button_pio AiR—HbD Clock Input A2 A—TTARH, ck 0 ITHEHSN TSI EEFMHERLET .

___ 5. Onchip_memory2 0 @ s1 Z#EIRLIz%&. BIVYIETHIELICKYRTINDIERYITAZ2—5H05
hps_0.h2f_axi_master ZZIRLET, “NIZkY HPS h2f_axi_master [Z. onchip_memory2_0 A2 R—F 2k
D s1 AR3—TAADNEHRSINET, CORET Arm® FTOtvyH— Hi5 FPGA I onchip_memory ~

TORRTHIENTEET,
I= System Oonte_nta. ] I Address Map 2 | Interconnect Requirements = ‘
= &« W System: socsystem Path: onchip memon 051
I; . Conrections  Mame Description Export Clock Bazs End
% v B clk 0 iOlock Source ‘
= dkin Clock Ihput clk lexporte
ck_in_reset Reset Input reset ‘
= ———— clk Clock O utput kD
- o — clk_reset Reset Output
v B onchip memory2 0 0 —Chip Memaory (RAM
4 Clock Input cllc 0
Connections: onchip_memaory2 0.s1 3 Export as: onchip_memory2_0_s1 F
Filter 1 hps_0.h2f_axi_master
hps_0.h2f lw_axi_ master
onchip_memory2 0 M s1 Z&ERLEY) VY

FRaN Y D A= 1 — IR ST
3-38. aVR—F U MEDES

____ 6. [RHRIZ button_pio M s1 #H')vIL. YT AZ1—M5 hps_0.h2f Iw_axi_master Z3ERLET, Zh
[Z&Y HPSh2f_Iw_axi_master [Z. button_pio AR—R D s1 A2 3—TxA ADEHSNET,
HEBEDY h2f lw_axi_master THHZEITEREL TS, K& PIO OV R—R UM EIRTT,

_ 7. EHEIZ dipsw_pio M s1 #HDV) I, Y ITAZ2—MD hps_0.h2f Iw_axi_master ZFIRLET . Zh
[Z&Y HPS h2f_Iw_axi_master (2, dipsw_pio AVR—FUbD s1 A3—TxA ADMEHSNET,

8. [RI¥RIZ led_pio @ s1 ZHED)yHL., BT AZ1—h D hps_0.h2f_Iw_axi_master Z:EIRLET, Thic
&Y HPS h2f_Ilw_axi_master (2. led_pio AVR—RbD s1 A 3—TA Ah\MEHNET,
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a1
X EJT
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ALTIMA

HPS a2 R— %2R System Contents ™74 R) D EBIIZ#H 5. Platform Designer *Y—JL/\—®D E TR
A% LVAL EALT, HPS OVR—HRUME ck 0 D TICFEEIL TZELY,

T#®D Platform Designer Y AT LIZLLTD@EYTT,

IH L] PHIElX{I'I'

IZ System Contents 33] Address Map % ‘ Interconnect Requirements % ‘

“ & W System: socsystern Path: hps 0 h2f lw axi_master

W2 f v

B onchip_memony?2_0

clk!

< external_connection
E dipsw_pio

clk

reset

— =l

= external_connection
B button_pio

cllk

reset

sl
external_connection

.l

3-39.

Clock Input

Avalon Memaory Mapped Slave
Resset Input

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

Reset Input

Aoalon Memory Mapped Slave
Conduit

PIO (Parallel [/0] Intel FRGA 1P
Clock Input

Reset Input

Avalon Memory Mappad Slave
Conduit

FIO (Parallel I/0] Intsl FRGA 1P
Clock Input

Reset Input

Avalon Memory Mapped Slave
Conduit

RETTHERD Pla

led_pio ~DT7IEREEZATHET,

EJL‘ =l=1i=1g
O r—Chip Memory (RAM or ROM)

Double—click to export

led_pic external_connection

dipsw _pio_extermal connection

button_pio_external_connection

tform Designer > AT L

clk 0
[cliki ]
[clki]

clk 0
=
[clk]

clk 0
[clk]
[clk]

cllk 0
[clk]
=

[W2F v i clock,

a (k0

& 0x1_0040

& (x1_0080

a Ox1 000

.. Connections Mame Description Export Clock Base End
v B clk 0 Clock Source
o dkin Clock Input clk exported
= dkin reset Feset Input reset
— clk Clock Cutput clk 0
o — ck reset Feset Output
|v] B8 hps 0 Aria W/ Cyclone WV Hard Process...
< memory Conduit memory
< hps_io Conduit hps_io
H het reset Feset Output h2f reset
he faxi_clock Clock Input clk_0
{’—< h2faxi master éXI Master [I’;if t‘)aXi’C‘OCk]
=

(0x0000_ffff

(0001 _005¢

00001 _008f

00001 _00cf

Led_pio MAEMD 2 DEHD Base Fl&ERAE 0x0001_0040 EERESNTULVET , SN led_pio @ Platform

Designer TDA 7Y PRLATY , £D 8. T

RELI=&IIZ led_pio [T7VERTHITRA—IL HPS
h2f_Ilw_axi_master TY, Lightweight HPS-to-FPGA DT )y NDR—XF7KL R 0xFF20_0000 TLIzD T, =
D led_pio [Z7 VRS HIHETLLTOMEIZGEYET,

Ty DA—RXF KL R (0OxFF20_0000) + Platform Designer WA 7ty k7KL X (0x0001_0040) =
OxFF21 0040

EMDAVR—RMEERRIZE R DT EMNTE, dipsw_pio THALIEX 0xFF21 0080 T,

RIZ. onchip_memory "NDT7 I EREEZEZTHET

HPS M5 FPGA [ZXHLTDHESVEDD/NRATEHS HPS h2f_axi_master Ty DAR—X 7KL X (&
0xC000_0000 TL7=, §MElIE HPS h2f_axi_master [Z3%#5iL7= onchip_memory @ Platform Designer M#A 7+
YRTRLAD 0x0 HD T, COFEIFT )y DR—XFEL R (0xC000_0000) MZDEZE onchip_memory
[Z7VERTHER—RTRLREGYET,

—
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3-8. ATvY7 8 : UEILDEHREN—RATRLADE|Y KT
CDRATYTTIE. VYD —IEEHRER—IXAT7RL AN BEIEIY Y TEITLET,

1. Platform Designer 0D System *=1— => Create Global Reset Network Z#EiRL. THALDTRTH) k-
A B—TA RE—FETEHKELET,

_ 2. BETFLANFELBVESIZ. TRTOAVER—RUEDIZHITA—XTRLRZEBEIY S TLET,
System *—1— = Assign Base Addresses Z&RLET .

- 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. YEYrD—EEHREN—ITFLADOBEEHEY ST

Assign Base Address Z1To>Th. AIEHEECHEMNST=D TIFELITLEIDY,

COEEFTIE. BFRIZBERYIITILDAR—RATRLRZEEL THo1=1=H. BEIMIZZRLANTH Ao Sh
FHATL=,
341 ITRT KIS R—RATRLADIEICHLBT—) i ZFERTHIEITKY ., PRLRREZEETE

=]

£ V0T BT EICEESNSNEINNT ILLET  PRLRZEELIVMER I, TRLRARERICHEY

=}

— - TEELTLFEELY, Platform Designer @) Edit *—1— = Lock Base Address THEIE TEET,

B hps 0 Amia V/Cyclone V Hard Process...
1 memory Conduit memory
<1 hpslo Conduit hps_io
=3 hef resst Fesst O utput h2f reset
h2 fax cock Clock Input clk 0
— T h2faxi_master AX] Master [h2f axi_clock]
i M2 T lw g clock Clock Input clle 0
R - k2 master T ster Double—click to export 27 |
2 onchip memory? 0 |On—Chip Mamory (RAM or ROM)
clkl Clock Input clk 0
si Avalon Memory Mapped Slave [clkl] & Ox0 0x0000_ffff
reset] Reset Input [clk1]
8 led_pio PIO (Parallel 1/0) Intel FPGA IP
clk Clock Input ck 0
reset Reset Input [clk]
— s Avalon Mermory Mapred Slave [clk] lBOxW _0040  0=0001_DORF
<1 extermal_connection  (Conduit ] led_pio_external_connection

3-41. R—XF7KRLADEE
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ALTIMA

39. 7Y~ 9 : Platform Designer ' AT LDHER

1. E%EtL7= Platform Designer S ATLMLUTD [5F 3-1. FREHE D Platform Designer & AT LD iEHEIAR
DBYTHAZEEERLET, [ 3-39. FREFT THED Platform Designer AT 1| HBFEIZLTEZELY,

SEERAO Quartus® Prime AV IIREDBEHEFIST=0. TOAR—MEBABETIZTHRR—rSNTLY
BlEBEUVELLABIN TSI EEHERL TSN, EEOHEHZHWTIHEEDESZEFIALE
CEDTIRETT , F=. AVR—RUMDIEFIZHEEIEHYEE A

& 3-1. ZHEHED Platform Designer 3 AT L DIEEHHKR

aViR—RUk R—r& e
dk_in cdk ELTTHRKR—
clk_in_reset reset LLTITURKR—
— ok FRTOIA—F T
clk_reset hps_0 &<, TR THAVR—RU M3
led_pio external_connection led_pio_external_connection &L TIHRHR—
dipsw_pio external_connection dipsw_pio_external_connection &L TIHRAR—
button_pio external_connection button_pio_external_connection &L TIHRAR—bk
h2f_axi_master onchip_memory2_0.s1 [Z#EfE
led_pio.s1 |ZHE#T
hps_0
h2f_Ilw_axi_master dipsw_pio.s1 [Z3E#E
button_pio.s1 2365

_____ 2. Platform Designer M View »*=1— = Device Family %R .
Device Family H¥ Cyclone V [Z15>TLVAZ &,
Device h' Atlas-SoC R—FDIHEI[F 5CSEMA4U23C6. DE10-Nano R—KFDIHEI(E 5CSEBA6U23I7DK (75
DTS ELEHERLET,

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

File Edit System Generat§ View fools Help

S IP Oatalog @

Address Map

M Assignments
. & Block Symbol
Project *+  Clock Domains - Beta

{5

~# New Component...
HSvstem X Connections

Library Do

B Ba5|c Functions — = =

_- B & Device Family
Hnterfacs Protocols

[ Memory Interfaces and (7. Hierarchy

IP Catalog

[T Ai-State Components | Instance Parameters
HHUniversity Program
Instrumentation - Beta
Interconnect Requirements
Messages

Parameters

Presets

Reset Domains - Beta
Schematic

Nrroad RIS

System Contents

Reset to System Layout Ctrl+1

MNew.. | EoiL Reset to IP Layout Ctrl+2

Hierarchy [-’n' Device F Custom Layouts >B

Device amily. |Cyclone ¥ v
Device BOSEMALLIZECH ¥

3-42. Device Family 27
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ALTIMA

e mscica Ovson company MM
__ 3. Platform Designer @ View *—a1— = Interconnect Requirements %3&iRL .
Limit interconnect pipeline stages to % 1 [ZERFELET . REFEOT EAMSIVTIZRBHNTET A, BERFIC
FPGA DOTUYIHLREIYET,
Clock crossing adapter type 7 Handshake 127> TUW\AIEFRERLET .

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

File Edit System Generat
P Oataleg [m Address Map .:I_ System Contents & | Address Map b [g Interconnect F 8| - =&
| ™  Assignments ] — i i - h“ . r‘Fa |
L !ﬂ Block Symbol onmgure Interconnect requirements for the system oran interface
?rc:en?;w Component... i E!QCk Et?mains - Beta SEtemwide Reguirements
14
E’-’E‘Etem onrje ik Limit interconnect pipsling stagss to: |1 v
R B Details . :
B—ngSI':I’C uncuons & Device Family Clock crossing adapter tvipe: Handshake |
HHnterfa ce Protocol .
EEJ'"CO\?V Dgierm Po0ls "& Generation Messages R .
@_:}"B'Iemorv Inter‘l%ogs anﬁi E.  Hierarchy SRETICH
+H i - i :
E_ ?\gelsricgrfcgr?nec?ﬂo i (= Catalog Identifier  Setting Walue
B.;I__U”._Sta?f %ompoﬂeﬂts W Instance Parameters $system  [Clock crossing adapter type |Hand5hake
et Ul S e laciosnantaticn o Rota $system  Limit interconnect pipeline stages to |1
T $system  Enable ECC protection FALSE
[ & Interconnect Requirements $system Automate default slave insertion FALSE
o= Viessages

3-43. TADIYINFGA—E—DETE
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AR LS ———————————————————-—_=

3-10.A7w7 10 : Platform Designer AT LDERL
SeEiL71= Platform Designer S AT LEERKLET,

1. System Contents 27 Message RYIRIZ, BBYDIS—DHEMNEINEHERLET . T5—DHHIHEE.
BATT DRI ENOHIEET DDENHYET,
FFTRRSNSD Warning IZBELTIL., SEIEEBRL TIZELY,

32 Messagss & \ - =
Tvre Path Messaze
SEN 2 Warnings
soc system.hps 0 “Configuration/HPS—to—FPGA user 0 clock frequency” (desired cfg clk mhz) requested 100.0 MHz, but only achisved 97.368421 MHz
soc system.hps 0 1 or more output clock frequencies cannot be achieved precisely, consider revising desired output clock frequencies

S[1} 5 Info Messages

@ soc system. button_pio FIQ inputs are not hardwired in test bench. Undefined values will be read from PIO inputs during simulation
@ soc_system.dipsw_pio PIO inputs are not hardwired in test bench. Undefined values will be read from PIO inputs during simulation
@ soc_system.hps_0 HPS Main PLL counter settings. n=0m =173

@ soc_system hps_( HPS periphenal PLL counter settings: n=0 m= 39

@ soc_system led_pio PIO inputs are not hardwired in test bench. Undefined values will be read from PIO inputs during simulation

3-44. Message 4RO DERER

2. File *—a21— = Save %&IRLT. Platform Designer AT LE{RIFLET ., Save System Completed H\iRy T
TyvTEnt=5 [Close] LET,

-~ Save System Completed X

alle @

w—xv—nu—|—\oc,rcn1—|b—n-|aw;xTrrrrr.wrr-—urn—rw.—u—r-qum—mu-ruwp\_.—uwr—

nfo: C:¥intel FPGA¥18.1¥quartus¥sopc builder¥builtin.ij ™
nfo: C:/intelFPGA/18.1 /quartus/sopc_builder/%%/% ma
fo; Reading index C:¥intelFPGA¥1 8.1 ¥quartus¥common
fo: C:¥intelFPGA¥1 8.1 ¥quartus¥common¥libranan¥fa«
fo: C:/intelFPGA/18.1 /quartus/ common/libranan/fa«
fo: C:/intelFPGA/18.1 /quartus/sopc_builder/bin/$1P.
fo: C:¥intelFPGA¥18.1¥quartus¥sopc_builder¥bin¥rool
fo: C:/intelFPGA/18.1 /quartus/sopc_builder/bin/rool ¥
>

I
I
Iry
Ir
Ik
I In
Ir
9 In

A @@@@@@@@

9 Save Syetem: completed successfully:

3-45. Platform Designer AT LDIRTF

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

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

Generate HDL...

] Generate Testbench System... ;

& New Com Show Instantiation Template...

‘Prouecti[i Generate Example Design... >r

3-46. Platform Designer > AT LDERL
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[ZLHTD 42T IL®SoC FPGA EE Y =27 JL (Atlas-SoC / DE10-Nano R—Khf)
A L T M A

4. Generation 4R DFRTEEMHESEL . [Generate] ZEITLET

-~ Generation

I' Synthesis

Synthesis files are used to compile the system ina Quartus project.

Create HDL design files for swnthesis: Verlog ~

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

[F Simulation

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

Simulation scrpts for this comporent will be generated in a vendor—specific sub—directory in the specified
output directory.

Follow the guidance in the generated simulation scripts akout 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 design

Create simulation model: MNone v

|- Output Directory
Path: C: /lab/soc lab/ov soc lab/soc system

Generate Cancel

3-47. Platform Designer AT L0) Generate E{TEIE

____ 5. Platform Designer @ Generate *—1— => Show Instantiation Template TlXhyTTHAUIZAVAZV AT
BRIFEATEDAV RV ADBINKRENET
SEIFAVRIVRAEHTT DT AFIAFEREIRELFEANERIERT IESICIFETELEMTT .

<« Instantiation Template

You can copy the example HDL below to dedlare an instance of soc_system.

HDOL Language: Venlog ~

Example HDL

soc_system ul ( ~
.button_pio_external _connect ion_sxport (<connected-to-button_pio_external_connect ion_expart>),
Lclk_clk {<connected-to-clk_clk»),
.dipsw_pio_external_conmect ion_export  {<connected-to-dipsw_pio_external _connect ion_export’),
Jhps_io_hps_io_emacl_inst_TH_CLK {<connected-to-hps_io_hps_io_emac!_inst _TH_CLK:),
Jhps_io_hps_io_emacl_inst_THDO ({<connected-to-hps_io_hps_io_emac!_inst _THDO>),
.hp=_io_hes_io_emacl_inst_THD1 (<onnected-to-hes_io_hes_io_emac]_inst _THD1:),
.hps_io_hps_io_emacl_inst _THD2 {<oonnect ed-to-hps_io_hps_io_emac!_inet _THDE:).
.hpz_io_hps_io_emacl_inst_THD3 {<connected-to-hps_io_hps_io_emac!_inst _THD3>),
.hp=_io_hps_io_emacl_inst_RHDO {<onnected-to-hes_io_hes_io_emac!_inst _REDO:).
.hps_io_hps_io_emacl_inst_WDIO {<ponnect ed-to-hes_io_hrs_io_emac] _inst _MDIO:).
Jhps_io_hps_io_emacl_inst_MDC {<connected-to-hps_io_hps_io_emac!_inst _MDC>),
.hps_io_hps_io_emacl_inst_R¥_CTL {<connected-to-hps_io_hps_io_emac!_inst _R¥_CTL>),
.hp=_io_hps_io_emacl_inst _TH_CTL (<comnected-to-hps_io_hpa_io_emacl_inst _TX_CTL>),
.hps_io_hps_io_emacl_inst_R¥_CLE {<connected-to-hps_io_hps_io_emac]_inst _R¥_CLE>), L¥]
< >
Copy Close

3-48. Platform Designer AT LDA2 A3 X1l
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[ZL®HTD AT IL®SoC FPGA EE =27 JL (Atlas-SoC / DE10-Nano R—KkR)
AR LS ———————————————————-—_=

____ 6. Platform Designer MAERMSET LT=1&IZ. [Close] RZ%41)v%L. Platform Designer M AT LERFE AT
045 Ry ZA%EFLCT Quartus’ Prime [ZRYEY .

N

-~ Generate Completed

Ale s e

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

@ [nfo: ceve—zenerate succeeded

@ Info: Finished: Create HDL design files for synthesis 4
£ >

* Generate: complated with wamings.

Stob

3-49. Platform Designer AT LDERSET

____ 7. Quartus’ Prime 0 Project *—1— = Add/Remove Files in Project Z&RLET (Settings % A7 OTRv%
AHY Files 173 )—HERSNI-KETRREINET ),

¥ Quartus Prime Standard Edition - C:/lab/soc lab/cv soc |lab/soc system - a

NEd iy | Add Current File to Project

Project Navigato;l ¢ Add/Remove Files in Project...

ii! Revisions...

File Edit Vie

Assignments Processing Tools Window Hel

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

8. Settings ZA 7O Ry AXAND Filename T4—ILKDIEIZHSB [...| REEIL . Select File 94K
soc_system/synthesis 7+ L3 —%SHBLET,

¥ Settings - atlas —

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

Vv |P Settings

IP Catalog Search Loc: | Eile name: ‘ ‘

3-51.  Settings FA7AT YO R
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_9. Soc_system.gip 774 ILEZEIRL. [FS (0)] Z0UvHILET, 2D qip Z7AJLIE Platform Designer T
Generate L=V R—RUMEHDIT TS T7AILTT, Generate LT=77MILEVEDT DEERTHDT
75K, ZTBHM qip F7AILDEEFDH T, Platform Designer AT LETOADIHMIEBMMT B ENTEE

ERD
Select File X
£ v o « ¢v_soc lab » soc_system » synthesis v U | synthesisdig® 0
-~ FLLWIAINS - = 1 @
= pC A EFER &E H4Z

3D ATIIIH submodules 2020/01/16 13:06 F74I T~
8 Hvo-F |1 soc_system.qip 2020/01/16 13:06 QP Izl 1,676 KB
. ISy D soc_system.v 2020/01/16 13:05 V27140 63 KB

& F¥axivk v

71 Z&(N):|| soc_system.gip v ‘ Design Files (* tdf *vhd *.vhdl| * V._
E<(0) Tyl

3-52. Qip F7MILDIETE

__10. FFALDEMEN-CEEFERLES,

“ 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: | Eile name: | ‘ | Add
Design Templates | o X |
v Operating Settings and € Addal
Voltage File Name Type Libra Remove
Temiperature isoc_system/synthesis/soc_system.qip  IP Variation File (.qip)
v Compilation Process Set T A VerToe DL THe Up

Encrerr_lenta_l Compilay ip/edge detect/altera edge detector.v Verilog HDL File

3-53. Qip Z7AILDEEF

___11. Settings FAT7AT VI R%E [0K] RAVTHACETS,
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3-11L.ATYT 11 : EV-FTHAUAVIDERESE Quartus® Prime 7ADTIRDI /)L

HPS R 10 [CRAL Tl EVEEENREOTWA=HOEAMICEY - T H AU AU MIY—IILABEITITLY
F9, HISELT,. SDRAM A 8—DxA4 R (& Y—ILBERLI=AD) T EREENETITIBLENHYE
T o ROV TRERITT B=OI2F FTRYMAMEERKL., FOERIZRVTNEETLET .

FD1=H . FFERYMNIAMEFEDT=6D Analysis & Synthesis ZE1T&. RV TEETL. BE FPGA D
AN ILEITVNET,

1. Quartus® Prime @) Processing *—a1— = Start = Start Analysis & Synthesis Z&iRLET,

(Ff=1%.GUI E® Start Analysis & Synthesis R2> | B | 2w ILET),

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

File Edit View Project Assignments ools Window Help
Drsd B 2| atlas Stop Processing Crl+Shift+C
Project Navigator [ Hierarchy P> Start Compilation Ctrli+L
Entity:Instance eAnalvze Current File
v Cyclone V: 5CSEMA4U23C6 Start ’l "a Start Hierarchy Elaboration
* ghrd_top ™® Update Memory Initialization File “$  Start Analysis & Elaboration
'_0 Compilation Report Crl+R ‘& Start Analysis & Synthesis Cirl+K. l
& Dynamic Synthesis Report %2, Start Partition Merge

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

File Edit View Project Assignments Processing Tools Window Help

Ord N D | |atlas v S "_&” RS T

Start Analysis & Synthesis - Ctri+K

Project Navigator 4 Hierarchy -|Qfpa

3-54. Start Analysis & Synthesis

_ 2. BTHR.IT—HLENIEERERELET.
nEL=.

v AHnld, TT—FHTOER A ChTRYMN) RMDMERE

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

File Edit View Project Assignments Processing Tools Win

Ord 0|2 ¢ |atlas IR 2 2 A

Project Navigator «» Hierarchy =aEEa x

Entity:Instance

# Cyclone V: 5CSEMA4UZ23C6
> B® ghrd_top ®

< >
Tasks |Compilation v|=Ma =
Task Time
e i ien
v > P Analysis & Synthesis 00:03:45

> ; Fitter (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 (DIEHE#R T R
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3. Quartus’ Prime @ Tools *=1— = TCLscripts Z:&RLET,

4. Soc_system => synthesis = submodules 1Z3% hps_sdram_p0_pin_assignments.tc] %:3&3RL. [Run] KA

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

File Edit View Project Assignments Processin indow Help

Ok d 0 Dl latas - Run Simulation Tool

Project Navigator .+ Hierarchy Launch Simulation Library Compiler

. Launch Design Space Explorer i
Entity:Instance

i Cyclone V: SCSEMA4U23C6 Timing Analyzer

| 2
S
> #8 ghrd_top ‘& Advisors
Q Chip Planner
< @ Design Partition Planner
= Netlist Viewers
Tasks Compilation
Signal Tap Logic Analyzer
Task A Sig p Logl yz
. . @ |n-System Memory Content Editor
v P Compile Design :
- - & Logic Analyzer Interface Editor
v > P Analysis & Synthesis = .
. 01 In-System Sources and Probes Editor
> P> Fitter (Place & Route) =L )
. Signal Probe Pins...
> P Assembler (Generate programming files)
L i » Programmer
> P Timing Analysis W\ .
. i Q JTAG Chain Debugger
> P> EDA Netlist Writer
. . » Fault Injection Debugger
W Edit Settings
. System Debugging Tools
» Program Device (Open Programmer}
al IPCatalog
Nios Il Software Build Tools for Eclipse
& Platform Designer
= # TclScripts....

X 3-56. TclScripts 4R DFCEN

0 ILET (RBRENHDETOLRRNANMET),

CDEEIZLY SDRAM D 10 Standard DEFFEAS OCT D

ABEARERSNET

Ver.20.1 / Rev.3

O Tcl Scripts

Libraries:

v I~ Project ~ Edit
v I soc_system !
v I synthesis ‘Add to Project...|

v [ submodules

hps sdram p0 parameters.tcl

ERTELEE HPS D SDRAM Controller 27 CERFELT-

[ hps sdram pO pin assignments.tcl ]
hps sdram pO_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

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

Run | Close Help

3-57. Tl Script MEST
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_ 5 SETLEL [0K] REVED)9ILET,

& Quartus Prime

@R TclScriptFile
i}

"C:/lab/soc_labfcv soc labfsoc system/synthesis/submodules/hps sdram pO pin assignments.tcl”
executed.

X

3-58. Tcl Script M5ET

____6. TclScripts W4 k0% [Close] LEY,

W Tcl Scripts

Libraries:

v

W

v I~ Project

soc_system
I~ synthesis
v = submodules

hps_sdram_pO_parameters.tcl
hps_sdram_pO_pin_assignments tcl
hps_sdram_p0_pin_map.tcl

Al Edit

Add to Project..:

Preview:

#(C) 2001-2018 Intel Carporation. 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 m Close ﬂ Help

3-59. Tcl Scripts 42K @ Close
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7. Quartus® Prime (D Processing »*—1— = Start Compilation %3EIR (F1=I&.GUI L@ Start Compilation 7R

B2 [p | &997) LiFPGA DAV/IAIVEITVVES . DAY/ LT HW DEMEAA—T RS sof T

7AIL, ZLTRDY IO PRERIZEIEET NI T T7AIVEERRLE T,

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

File Edit View Project Assignment ools Window Help

OFd <[00 D¢l latlas i Stop Processing Ctrl+Shift+#C
Project Navigator P> Start Compilation Cirl+L
Entity:Instance "~ | Analyze Current File .
i Cyclone V: 5CSEMA4U23C6 Sk, ’
> BB ghrd_top ® Update Memory Initialization File
& Compilation Report Ctrl+R
0 Dynamic Synthesis Report

Power Analyzer Tool

# SSN Analyzer Tool

Receive Compilation Status Notifications

3-60. Start Compilation DEIT

_ 8 aAVILDETEMHRELET .

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

File Edit View Project Assignments Processing Tools Windo

OFH 002 C atlas | LGB D

Project Navigator o Hierarchy -ona =

Entity:Instance

M Cyclone V: 5CSEMA4U23C6
> BB ghrd top ™®

< >
Tasks Compilation TISa
Task Time
v v B Compile Design 00:06:45
v > P Analysis & Synthesis 00:03:42
v » B> 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. OVINILDET
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3.7V 12 ¢ BAT7AILDHER
Quartus’ Prime & & Platform Designer THALI=77/IVERERLE T,

1. Windows’0S MIHVRTO—5—%FERALT. HAT7MILDTHILE— (Tid) [ZBEILET,

C:¥lab¥soc_lab¥cv_soc_lab¥output files

2. EEETHILA—IC sof T7AIDHEASh TSI LEMRELET .
Atlas-SoC R—FDIFE (L atlas.sof.,
DE10-Nano "R—F®Di5&(F DE10-Nano.sof A AN TWSELFHEEL TEELY,
FIFEHBALI-ELSIT. 2D TF7MIIE FPGA DEWMEAA—TT7AILTT,
ZDIT7AIVIEEDEET Programmer EWLVIY—ILEFERALTR—F LD FPGA IZEZAAET,

3. Windows® 0S DIHVRTO—5—%#EHALT. /N\—FIx7 VI ITT7DNURATT4LIM)—IZF5EIL
EX I

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

ERERIHIF—LUTFITY— &S TEREINT/N—R I T7 VI DT DINIRFT-T7AIDBHYETS
NEDTF7AILIE Platform Designer D HPS aAViR— 2 NEE CREL-EFET —2X> HPS D SDRAM
AV B—TTARADIERHRIGE DBIET7AILHMEIRSNTEY . Preloader &LV5 HPS BIDWEMEIZERESH
BI7AIVDERIZFIALEY,

NEDT7AIVERNTRDEET Preloader DYERKEITLNET

EE 1 N—FO7EEDOFELD
IOt ar TR UTOEEEERL. Arme TOwyY—%2&80/N\—KR oz 7EElLEL=,
® Platform Designer L AT LD HPS aR—A DB
® HPS JUR—RUMDRTE
® HPS OUR—RU MDA R—R DR
® Platform Designer > AT LMDAERL

® Quartus’ Prime / Platform Designer M 7132774 ILDFEE

UET EE 1 EETTY,

— R ——
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4. JEBE 2: VI 9x7EE () Preloader DR

DI aVTIE . GEE 1. N—FOx7EE] TERLI=/N\VRAT- 074V FERL T Preloader 4
mLEI,

® Point:
SoC EDS v20.1 (SoC EDS v19.1 LAR&) TI&. Preloader (I —hA—4—) MEJLRYEE#E Linux 05 IREBET
TITORBELHYET , FEZ TIE Windows® 10 [Z{H4>S Windows Subsystem for Linux (WSL1) {5 /A
LTT—bA——DEFEITVET,

Preloader [& U-boot second program loader (LA#%. u-boot spl) ZR—X[ZA 2T JL° SoC FPGA [A]ITIZHRA
RAXMMASNT=T—hA—SF—TTF, Preloader DEENLUTDEYTY,

® HPS EXTILFTILIRDEKRE

® HPSIOCSR MXTE

® HPSPLL VOV IDERTE

® HPS RUYTZxT/)LDY) v iEkR

® SDRAM DFEAE (F¥)TL—iarizld)

® SDRAM ANRRT—UNT—h-A A= DER

LE2D@EY. Preloader (& HPS OV D#EAEE. U-boot 2 0S & SDRAM [ZO—KR 9 AH#AEZIRMELE

9, Preloader (& Quartus® Prime / Platform Designer MDE&EHRFICBEIERRSND/N\VRAT-T7MILEBNST
ETHEERINET , OO, A——RITHEERY IO 7 DEEEFT 52 &4 Quartus’ Prime /
Platform Designer TERELTI=HNEZ HPS TOVIIZ KRBT B EMTEET , KIFEFEZELT= sof T7AILIE

FPGA IDENMEA A—D TL =0 ZNITHLT HPS BIDEMEA A—T MDD Preloader ELNIT7AILTT,
FPGA Al HPS BICENEFNELDT7AILEFERAL TEMEA A—DFRITTHEVSRIZTERESLY,

FNTIL. Preloader ZERLTHELLD,

— R ——
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4-1, A7y~ 1 : Embedded Command Shell DFTE}

1. SoCEDS [Z&FENTL\S Embedded Command Shell ZH#EEILET,
Embedded Command Shell [&. Windows® DAAZ—kA=a1—_ Fl=ld SoCEDS DA AL—IL-THILE—LT
[ZRIRESN TULNBEEIAR S T Embedded_Command_Shell.bat % J L)y o L TREILET

B inteirPGA z00 711

SoC EDS Command Shell

SoC EDS HWLIBs Arria 10 Docume...

5ol EDS HWLIBs Cyclone V Arria V...

23] =E
SoC EDS Source Code =
“ v <« intelFPGA * 201 * embedded »
P intel FPGA 2011720 Standard E.. ~ ”
v | | intelFPGA A mE
= Design Space Explorer | {Quartus...
12 cygwin_setup
n Device Installer (Quartus Prime 20.1} .
g e drivers
EDA Simulation Library Compile (Q... if i devdata e ampl &g
Nios Il Cornmand Shell (Quartus Pr... L) embedded hDSt_fDDlS
et e e
. i

Nios Il Documentation (Quartus Pri... cygwin_setup 2

- [% | Embedded_Command_Shell.bat
Nios I} Software Build Tools for Ecli.. LS

° ; embedded command_shell.sh
examples

Programmer (Quartus Prime 20.1) P |:| env.sh

host_tools .
Quartus (Quartus Prime 20.1) - @ version.ixt

P v £

4-1. Embedded Command Shell D#ZE}
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4-2. 797 2 : bsp TADIIMDER

Quartus® Prime THALD/N\URAT1ER (hps_isw_handoff¥soc_system_hps ©) Hi5 Preloader
ERRICHEELD bsp TACTIMNEAERLET .

1. Embedded Command Shell DAL kT 4Lk )—% Quartus® Prime 7OV Ik -TALIMN)—~FEILET,

$ cd “C:¥lab¥soc_lab¥cv_soc_lab”

2. T T UTOIATUREETL, bsp TADTHMDHAELEGEDTALIN)—ZERLET

$ mkdir -p software/spl_bsp

3. UTDaTURERETTDHE bsp TADTIMNERSINE T, Bsp TAD YD generated TALIKJ—IZ
(& N\URATERSARMEN-EEESLY—RO—FHEMEINE 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

[ /cygdrive/c/lab/soc_labfcv_soc_lab

4-2. Bsp FOCTHRDERK
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A\ FEC:

Windows® 10 2% SoC EDS v20.1std (D bsp-create-settings Z{F A9 BRI IFFZRHIZTS—xHRTHNANHE
EBYFET  IS—NRETDIGEEE. UTOSEFERTAMIEBHDO I EKE T oI L THE bsp-create-
settings Z3R{TLTLIZELY,

0 8%&: 7ILT4HEMY7R—b [SoC EDS IRIET bsp-create-settings METITS—IZHAMSTILDME
izl

@® Note:

bsp TATIIMZIE Makefile BNEFENFETHY SoC EDS v20.1 (SoC EDS v19.1 LARF) DIRBTILFERALE
HBA.Bp TADIVLUTT make #ETTHE. T—rO—F—DELFFIENBE SN
Rocketboards.org A FRDKF1ARR— (URL) BRFRSNET,

W /cygdrive/c/labfsoc_lab/cv_soc_lab/softwaref:

ot loader for instructions on how to build the boot

ZB8: https://rocketboards.org /foswiki/Documentation/BuildingBootloader

bsp-create-settings [ZdY). software/spl_bsp TALZRJ—LITIZ bsp TADIIERSNEL -, ZDE.
bsp TAVIIMIEENDY—RT7AILEFERLT Prelodaer DEJLREFTLVET,

4-3. AT7v7 3 : Preloader EJLFIRIEDEE)

SEE 2 ORYIZEEHL-EY. Preloader (T—hA—4—) DE JLKRIZIE Linux 0S IRENHETT , COEETIE,
WSL1 ETEIMET S Ubuntu 18.04 LTS ZEALET . LIBED ATy IL WSL D Ubuntu 18.04 LTS #—3F )L LT
DEELITYET DT, BRHIIZ WSL/ Ubuntu 18.04 LTS IBIED V7 v T HEREL TS,

n FEEIE:
WSL BREBICIE, |RANTY)—RENT= WSL1 DS, Windows® 10 /3—23> 2004 LG TR
LTLY3% WSL 2(Windows Subsystem for Linux 2) ELNSEES 2 DOREBEAFELET,

COREBTHROARIT WsL1 ZFERLEBIERYET D TITERLZSLN,

® Note:

WSL1 BRIED Y7y T HEELUTDREESEICTRIGTZEL,

SE: FILToIHMTYHR—F TWSL T Preloader / U-Boot ZEJLRLTH 5 [FD 1] EiEty
b7y TR

KYEEHFMED Tsoc REA—FT VT FSATI-E3F—] Tk, FOEINTYTEALLYET,
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BRSNS

1. wsll ETEIMET S Ubuntu18.04LTS FEEILET
Windows® MDASA—kA=2—_LET Ubuntu EANL, IEMELTRRESNS Ubuntu 18.04 LTS 7TVED)vH
LET.

B O @

BE—HITIRERR

Ubuntu 18.04 LTS

—
7y

Wweb DigE

g altsoc@HD12088C: ~

O ubuntu - web ££553 > =

2 Ubuntu

4-3. Embedded Command Shell MDFZE

® Note:
EAY S Linux 0S BRIRICIE, EILRICRELGRIE/ N\ —CFBMTA VA= ILLTEBELHYFET .
Ubuntu 18.04 LTS MIZEIEFHUTDIATU R TREG/ A\ —IFBIMLTHEEET  &F. "fTLET
M2 [Y/n]” ERRENTD Y ZASNLTZELY,
$ sudo apt update
$ sudo apt upgrade

$ sudo apt install build-essential bison flex ncurses-dev

X BAED [Soc RE—FFPYT-bS5ATIL-t3F—] Tk FTHEYNTYTHFEAELZYET,

_ 2. RPA)L GCC Y—)LFx—2% WSLL ED Ubuntu 18.04 LTS [T/ AR—ILLET,
Ubuntu 18.04 LTS #—37FJL ICTUTODITUREETL, GCC Y—IILFz—2F R oo O0—F-EBREAL TS
U\ BRICA UV A= ILiEADIZE T RDFIE~EA TS,

$ mkdir ~/toolchains

$ cd ~/toolchains

$ wget https://releases.linaro.org/components/toolchain/binaries/latest-7/arm-
eabi/gcc-1linaro-7.5.0-2019.12-x86_64_arm-eabi.tar.xz

$ tar xf gcc-linaro-7.5.0-2019.12-x86_64_arm-eabi.tar.xz

@ Note:
GCC Y—ILTFI—rDFHIoO—KRIET7AIL YA XD KREV=OEEIEHNMNET,
XBABIED [Soc RE—FFPYT-FS5ATIL-t3F—] TlE. FTHEINTYTHFAELZYET,

— R ——
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3. RT7AJL GCC Y—IFz— % FRT5-ODRELEHERTELET,
Ubuntu 18.04 LTS #—3F )L IZTUTDIATUREETLET,

$ export PATH=~/toolchains/gcc-linaro-7.5.0-2019.12-x86_64_arm-eabi/bin:$PATH
$ export ARCH=arm
$ export CROSS_COMPILE=arm-eabi-

4-4. 2797 4 : Preloader MEJLK

1. Ubuntu 18.041LTS #—3F )L DALV TALIMN)—% bsp TODTY-TALIMN)—~BBEILET,
$ cd /mnt/c/lab/soc_lab/cv_soc_lab/software/spl_bsp

4-4. Bsp FADIITALINI—~DIEE

2. Bsp FAYHL-TALHR)—LUTIZ U-Boot/Preloader DY—AY)—%EAH A—R-BHLET,
Ubuntu 18.04 LTS #—=F )L IZTUTDITUREEITLTEELY,

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

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

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

@® Note:
AITAARERLELE  wget BMTREVMEEIE. 400 O—READY—RAV)—%#ZHERIZEL,, KY
[ZUTFDATURT U-Boot/Preloader MYV—RAW!)—%FIE—-BRAL TSN,
$ tar -xzvf /mnt/c/lab/soc_lab/cv_soc_lab/solution/uboot-

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

MMHBUED SoC RA—MT7 YT "SATIL-tESF—] TlE SHLDFIETHIEL TS,

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

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

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

CDIRMEIZKY . bsp-create-settings THEBINTEBIEANYZ—T74/ILH uboot-socfpga V—RJ1)
_u-F/\HQU ﬁinij_o

— R ——
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4. U-Boot/Preloder ¥)—RX*Y!)—% Cyclone V SoC #—#4 " whrRIFIZaY74F¥aL—avLET,

$ make socfpga_cyclone5_defconfig

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

#
#

conf iguration written to .config

4-5. U-Boot/Preloader Y—RAY—MDALT4F¥al—3v

___ 5. U-Boot/Preloader Y—AXV)—D—&&ET /I RICEEH]AFT,
Ubuntu 18.04 LTS #—3F /)L [CTUTDATYUREEITL. Vi TTA3—THREZTVET,
IT45—BEHE. | T—2FMTTEEANE—RIZEIDOTTORORBIH-TY—REEEHZFT,
WEMNEHOTD ESC F—% 1[EHLT fEITT wg EF—ANLTRES LUV TLES,

@ Note:
Vi TTA43—TIE. /—TILE—FDIKET [/ (RIvPa) F—IHFTTREF—T—FZAHNT S
ET.I7MIVAREDFIATEET . ANF—FHR (V1R DETIC - A - HLLIE - INSERT - &
TRSNTKEE) DIBEIE ESC ¥—% 1 BT 5L/ —<TILE—RIZRYET,
V—ALDBREBERAROMLLENGEEIE. TOROWEHLDEHRESE(Z. [spl_boot_device +°
/[socfpga_sdram_apply_static_cfg ZF—"7—RIZT7A/ ILIRFEEZITOTHTEELY,

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

¥ AYE—A27)L—FEN:

#include <asm/arch/fpga_manager.h>

DECLARE _GLOBAL_DATA_PTR;

3% spl_boot_device JcHAIZLITMDNIELEM:
if(fpgamgr_test fpga ready()) {

_GET_BOOT INFI (bsel)) /* bridge enable */
BOOT_DEVICE_|

do_bridge reset(1, 7);
BOOT_DEVICE_NAND;

4-6. Arch/arm/mach-socfpga/spl_gens.c DiRE

— R ——
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$ vi arch/arm/mach-socfpga/misc_gen5.c

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

% socfpga_sdram_apply_static_cfg FHINT) 70O
Ty Y —EBEAANT I
//#ifndef CONFIG_SPL_BUILD

¥ I7PAMIKEBOT) IOty —EHEEAAVNT Ik
//#endif

=

4-7. Arch/arm/mach-socfpga/misc_gen5.c DR

® Note:
T2V —RO—FDHRERNBELTIL, Preloader EITHIZ HPS-FPGA BN Ty A A—T1—
AEFESEHNEFEMLTLVET , BE. U-Boot EFTHFIC bridge enable ATV R TITOIRELRIZFD
WEEZBMLTLET,
BE: TILTAIEMYR—F T42T)L°® SoC FPGA [All+ U-Boot ) HPS-FPGA RN T v R
AT RISDLNT

6. Y—AYI)—EE LKL, U-Boot B&KU Preloader ZERMLET

$ make -j 24

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

4-8. U-boot B KU Preloader MHERL
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_ 7. BT . ITHMEEETURILERERELET,
IS5—HKRTLI=CEERERE 1s | a7 FIZT u-boot-with-spl.sfp MERESNTNSIEEFERLET,
ZDIT7AILIL, U-Boot & Preloader DEAZEEL/NAF)—T7AILEESTHEY, SD h—F+> QsPl T35y
DAAE)—ABZRALTFAILELRYZET, A, Preloader E8531Z1E BootROM [ZTHHEEEIN S mkpimage N
A —_ U-Boot [ZIE Preloader [ZTEHBEN S mkimage Ny& —IHERAMTIIENTLVET,

PET EE 2 [EETTY.

— R ——
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5. JEE 3: YIrIzTEE (2) R7ZAIL-FF)r—3>

DI 3 TlE Arm® DS Z{FEFL. SoC EDS [Z{HED Hello World 4> FIL- 7T ) r—i a0 B KUK
BEEHAICAESINT= LED Blink YT IL-7T)r—2a EET0. VI Iz 7 OREFES LV T/\VIF
SEICDULVTHEESRLE S,

UTISH YT I -TT ) r—ar O EETERLET

® HelloWorld > FIL-7T)r— a0 DR

CDYUTIL-TT)r—Sa3ulE, Arm® DS A D EIRRA T4 #gea AL T, T/ whH -avy—
JUIZ “Hello Tim” &LV AvtE—UFHALET,

COFETETNARADN)TISIILFFERSNT  TRTORBIER 1TAG ZBLTITHNIET

EITTBT7ITUr—2avid,. 64KB DAF VT RAM (248 O—RENETHIRIAShE T, ZDT=
. R—FE®D SDRAM AE!—DHBRTEEZDLEELEE As

LEEDERMS, 12 TIL®SoCFPGA NEEINI-FT R THDR—RFTEITT S EMNAIRETT,

® LEDBlink > FIL-FTUr— 3> DHE

DY TILTI)r—2a0TlE . GEE 10 N—F9x7EE ] ITTHERLTz FPGA THAUZALY,
Arm® FOtyH—mni FPGA 77y flIZRESNT- PIO RYTZFILIZTHIEAL LED DELT.
JHTEHIEILES

YT TI)r—2au(F A T TV r—2a % RITT BHIIZ, Preloader EFEIEN S HPS
Ty DIV TR 7EEITL. SDRAM DF¥)TL—3> YAV DERFE. HPS-FPGA fED
TS DIMPULFEITNET . ThIZKY, FPGA 7TV I RIDRY IS IVIZTIERT BT EMNT
BEREETAS LTIV —2 3V RITLET  Fhz A2 -TTUr—23V (& SDRAM [2O—KREh
EITERIALES,

® ZOEEZEITORIIC. Linux” (FEfzIEMhdD 0S) A, R—KR L TETINTUIVENWZEERERL TZS
Lo 0S (X AT AR -FTYr—30DE I O—RELUT /T #ex 15T B alREME A H Y
F9 (microSD A—FHAEASh TLOBESIE. 4L TLEELY)

& ZDtEYLAVTHIHA, BIEmAFT YT avbHE KUY URIE, SoC EDS M Windows™ /A\—23>
ZHEALTEBRSNTI=2D TT A, Linux "R PC ECERIBRD AETEITTAIENTEET,

0 DTV AVTIRINRIF TIHILCDAV A= )L - IRREFALI-ERELET  IZE LIS D
BATAMERSIN TLSIEE L. NI THREBL T ALY,

O RT7AZI-FTT)r—30% Arm® DS TT/\WI T B8 . SAEVANBELLZYET, 5S4t

Y RIE. MAC Address 2§D IF5NTULVET,

BTSN TNBRYNT—9 -4 5—Dx(4R% PC [TERMISETHELTLESLY,

— R ——
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 acnica Ovson Comcory NN

5-1. FPGA THAV DA HoO—K

YIRYT 7 DEEHBAIAT ARNZ. 3. BE 1. N—F9x7EE] TEBLE/N—K9z7 - FHALY (sof
T7AIL) % FPGA |28 O—KLET 2. R—FDEE] Do arvEwSBL. R—FDtyh7yTh5E
TLTWAIEEFBERIEL TSN, vy 7y T ICRI@A LT NIE, 114 (2 AC TR TEA—ZFEHL TS
LY,

1. Quartus® Prime @ Tools »*=a1— = Programmer. %£1-1% Programmer 742> & ZH)vsL.
Programmer Z#2EILEY .

___ 2. Programmer NIZ%% [Hardware Setup] 1R3> %%')y% L. Hardware Setup 71> KD Currently selected
hardware DT ILE I ARDVDS DE-SoC Z3EIRL. "4 F™9% Close LET .

B

Programmier - G/lab/sac_lab/cy sac_ |ahiatlas _abae _Fatlae ~dfl

A Hardware Setup

File Edit View Processing Tools

Hardware Settings ITAG Settings

[.E, Hardware SEtup..] |No Hardware

Select a programming hardware setup to use when programming devices. This programming
1 Enable real-time ISP to allow backgrof hardware setup applies only to the current programmmer window.

. Currently selected hardware: | Mo Hardware 32
il File ne
istart

Mo Hard
Hardware frequency: Mﬂ SR
uilh Stop

Available hardware items

w Auto Detect Hardware Server Port Add Hardware...

= DE-SoC Lecal USB-1
5 Delete Remove Hardware

5-1. Hardware Setup

3. [AutoDetect] R %ED) L., BEIRED JTAG FxAUITEHSN TS FPGA #RHELET,

___ 4. Select Device 714> F M5 Atlas-SoC R—FDIFHE (L 5CSEMA4 % . DE10-Nano R—RDIHE (L 5CSEBA6
#ERL. [oK] &0 ILFET,

..3. Hardware Setu_p..._ DE-SoC [USB-1] Mode: |JTAG 2 # Hardware Setup... |DE-SoC [USB-1] Mode: jJTAG -

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

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

Y Select Device

Y Select Device
“hStart W Start
etiEEes et el et A Rseed Saydl i ik Found devices with shared JTAG ID for device 2. Please select your device.
b Stop Sistop
: - () 5CSEBA4
(&) 5CSEMA4 () 5CSEBAGES DE10-Nano Diza
- { T =
| Delers () 5CSXFC4CE Atlas-SoC h—FDIFE(E * Delete o BAE
% Add File. IR : I
ke SCSEMA4 " Add File. () 5CSTFD6DS
Change Fil Change Fil () 5CSXFC6CH
[ Save File - f save File () 5CSXFC6CHES
Add Devic: Ij“ Tm— () 5CSXFCED6
: ‘ (O 5CSXFCEDGES
tiuUp

5-2. TN AMDFEIR
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5 UTOFAT7AT Ry RARKRRESNI=IGEE. [Yes] #FIRLET .
ﬁl

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

Yes o

53. 47O RYIR

ZhIZ&kY ., JTAG Chain EIZ SOCVHPS & 5CSMA4/5CSEBA6 MR FE T, SOCVHPS (& HPS fal.
5CSMAA4/5CSEBA6 (& FPGA BIAEREIENI=CEFETNENRLTULET,

6. I O—KRTBI7(IIEERLET,

Device 0D 5CSEMA4/5CSEBA6 £ THZ')wY L. Change File %7')y? 7 LET , Select New Programming
File A7 0% R y49 AT, c:¥lab¥soc_lab¥cv soc_labYoutput_files 75 XL Atlas-SoC h—F DB EIE
atlas.sof % . DE10-Nano h—F®DIFE (L DE10-Nano.sof Z:ERLET

®  Delete Del
) Programmer - [Chain2.cdf]* Select All Ctri+A

File Edit View Processing Tools Windov Add File...

"= Change File

B Save File

# Hardware Setup... |DE—SoC [USB-1]

Enabl I-time ISP to allow back; d
] Enable real-time o allow backgroun Add IPS File...

3 . Change IPS File...
Vb File Device g i
L Delete IPS File
*iStop | | lsnopez SQCVHPS Add EKP File...
i <none> 5C f
§ Auto Dete Change EKP File... ]
Delete EKP File
* Delete
< Add PR Pragramming File

¥

A

N Select New Programming File

Look in: . C:\lab\soc lab\cv soc lab\output files =~ 0 (=] 0 @ @
™ My Computer ||| | atlas.sof
2 11149
File name: |Jlatlas.sof | | Open
Files of type: éPro_gramming_Fi[es (*.sof *.pof *.jam *.jbc *.ekp *jic) - Cancel

5-4. Sof 774 ILMER

— R ——
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A Macnica Dwision Company

____7. Program/Configure |ZFTy0% ANT=t%. [Start] REAED)vILTAVT4TL—a FTLVET,
HAL®D Progress /3—H 100% [Z7%Eo7=5 FPGA fBIIZEMEA A—UMEZIAENKEELHBYE T,

N

Programmer - [Chain2.cdf]*

File Edit View Processing Tools Window Help Search altera.com ]

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

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

File Device Checksum  Usercode  Program/ Verify Blank- Examine Security Erase ISP
Configure Check Bit CLAMP
#i Stop <none> SOCVHPS 00000000 <none>
i Auto Dete
X Delete
™ add File. " s [pocsanreee
— SN - :
|Change Fil | |— = g
e H H 5 H
b Save File SOCVHPS SCSEMASUZE
) TDO
|Add Devic ’
ThUp
' Down

RS

Programmer - [Chain2.cdf]*

File Edit View Processing Tools Window Help Search altera.com %]

Progress: | 100% (Succe

# Hardware Setup... llloE-soc [USB-1] Mode: JTAG -

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

K File Device Checksum  Usercode  Program/ Verify Blank- Examine Security Erase ISP
= Configure Check Bit CLAMP
i Stop <none> SOCVHPS 00000000 <none>

——  |C/lab/soc_lab/.. SCSEMA4U23 01A7283D 01A7283D v

j Auto Dete

5-5. Sof MA 2 O—K
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5-2. HelloWorld H>FIL-7T)5r— 3> DET

#ENT HPS ETHUTIL- 7TV r—2a0 2 BFSE THELLD, FLHIZ Arme DS &35 EIFET,

1. SoCEDS [Z&FEMNTLVS Embedded Command Shell £k Arm® DS #EEILET
Embedded Command Shell (&, Windows® DAA—kA=a1—_ Ff=[X SoCEDS DAV RAL—)LTAHILE—LITF
(SIS TL\SHEERR YTt Embedded_Command_Shell.bat %5 7 )L5') v L CTEEEILET .
B neeirpGA 01071

. SoC EDS Command Shell

B socEDs HWLIBS Arria 10 Docume...

*»  5oC EDS HWLIBs Cyclone V Arria V...

B EE
B socEDS Source Code .
= w A « intelFPGA » 201 » embedded »
. Intel FPGA 20.1.1.720 Standard E... ~ "
v intel FFGA i FH
~*  Design Space Explorer |l {Quartus...
1% cygwin_setup
Device Installer (Quartus Prime 20.1) ;
D 1 drivers
EDA Simulation Library Compile (Q... if—- (i devdata examples
Nios Il Command Shell {Quartus Pr... v embedded host_tools
I
Nios Il Documentation (Quartus Pri... C}’gWiI‘I_SE‘tUp - L
N - (%] Embedded_Command_Shell.bat

Nios II Software Build Tools for Ecli... Feers
(‘ - [%] embedded_command_shell.sh
J_Eb Programmer (Quartus Prime 20.1) E'KE-IT!PlE'S l:l env.sh
= host_tools e
' Quartus {Quartus Prime 20.1) @ version, it

p LV 4

5-6. Embedded Command Shell MDFEEN

2. Embedded Command Shell E CUTOaATURFEEITL. Arm® DS Z&EEILET,

$ exec /cygdrive/c/Program¥ Files/Arm/Development¥ Studio¥ 2020.1/bin/cmdsuite.exe

> bash

$ armds_ide &

arm
DEVELOPMENT STUDIO

5-7. Arm® DS MDiCEIEERENE
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3. Arm®DS TOEEIZERTET—VRAR—R- T+ —%HELET,
COEETIE M3 J8E 1. N—FOx7EE] OEEIHILF—IZ workspace Z1ERLET
UTD/IRREIEELT [Launch] 0y ILET (T F—DFELEVGEEIZEBIMICERSINE D),

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¥5c>c_|abkv_soc_lab%ﬁworkspace w | Browse... |

b Recent Workspaces

» Copy Settings

\E) Launch Cancel

5-8. Workspace MDERL

<

__ 4. Ppreferences Wizard HFRRSNTIZHZEIL. NRZEFERD LT [Apply & Close]. Arm® DS @ Welcome [EIED
Fnent=-HaE. [FALA] (x<w—2) &0y LTHLFET,

B Preferences Wizard X 2 we

file Edit MNavigate Search Project Run Window Help

e Diigt il Wig -1 b Q im[#

Review and adjust IDE preferences .
#2 FI-PUTIEES m -

kL -

Arm Development Studio IDE has many settings, called Preferences, that are available foryou to | | 5 [

adjust and change. Use these Preferences to adapt the IDE o best suppart your own persanal = ArMDeveloper
development style.

5
3 =
This wizard presents the most commonly changed Preferences to customize for your

requirements.

Welcome to Arm® Development Studio for Intel® SoC FPGA

If you upgraded from a previous version of Arm Development Studio and ha 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.

oedpasd

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

will nat work.

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

5-9. Preference Wizard £ KU Welcome [EE

@ Note:

I/ N—23> M Arm® DS (2020.1) Tl&, Welcome BIE (Fa—k)T7ILEETAH)EF A RTT HE
[ZO4 R VRED RIGNEKEDRENERINTVET AV TAIURTMNTET T 5F CTREICIE
EETH T IZHEFELIZEL, Welcome BEIEZFACT-#&(E. RLA—XITRIETEITHRREIZAYFET,

Arm® DS ZEA 754 DIREETREITECE . TS5/ HD Welcome BEIEAMERINST-6. COREE
B9 B EMTTRETT
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HiL VT, HelloWorld B>V 7 ) r—avmwAoR—hLET,

Hello World B> )L 7 )5 —3>(d SoCEDS 1< Software Example ELTASTLVET,

5. Arm®DS MDA=a—h 5 [File] = Timport] Z#FTIRLET .

# orkspace - Arm Development Studio IDE
File § Edit Mavigate Search Project Run  Window F
New Alt+Shift+N >

Open File..

[, Open Projects from File System...

Recent Files ¥

Close Ctrl+W
Close All Ctrl+5hift+W
Save Cirl+S
Save As..

Save All Cerl+Shift+5

Revert

Move...

Rename..,

& Refresh

Convert Line Delimiters To ]

Print..

w Import... | Import '

Export...

5-10. [A2iR—bk] A=a—

___ 6. TGeneral (—f%)1 = TExisting Projects into Workspae (BXE 7O T HMET—HAR—AN) | ZFIRL [Next]

0 ILES,

m import

Select

Create new projects from an archive file or directony.

Selectan import wizard:

Archive File

[ Existing Projects into Workspace]

-y File System

[T Preferences

(=} Projects from Felder or Archive
» = ARM Development Studio
y B2 OfC++

S

Cancel

5-11. ROz A o R—k
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AR LS ———————————————————-—_=

___ 7. [select archive file: (7—747-Z7 1)L DER) | 7 TLaVEERL. [Browse] REEYHT)L-TOD
TOMERELET .
HUTIL-TAVIYME SoCEDS [TEFENTEY., TIHIITREUTDAVRN—IL-THILF—IZHYFET,
C:¥intelFPGA¥20.1¥embedded¥examples¥software¥Altera-SoCFPGA-HelloWorld-Baremetal-GNU.tar.gz
(<SoC EDS A > RAbk— LT 4L k) —>¥examples¥software¥Altera-SoCFPGA-HelloWorld-Baremetal-GNU.tar.gz
EAUR—RLTULETD),

ER&. [Finish] RE2&0')vILET,

Import Projects ==
Select a directory to search for existing Eclipse projects, f" A;’
() Select root directory: WNEE
@EI ect archive file: C¥intel FPGAY¥20. 1¥embedded¥examples¥software¥Altera- 50CFPGA-HelloWorld-Baremetal-GNU. tar.gz w |
Projects:
Altera-5oCFPGA-HelloWorld-Baremetal-GMU (Altera-5cCFPGA-HelloWorld-Baremetal-GMLUY) Select All
| DeselectAll
Refresh
Opticns
Search for nested projects
Copy projectsinto workspace
[[]Close newly imported projects upen completion
[ Hide projects that already exist in the workspace
Working sets
[ Add project to working sets MNew...
Woarking sets Selact,

5-12. HelloWorld H->FIL- 7T r—320 DEIR

CDEEEERTHEAM® DS IV RYERID TOSHk-ITHRTO—5—(27O T HMNIEENZE
BI7M1ILBARTEINET,

— R ——
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 acnica Ovson Comcory NN

RIZ HelloWorld > FIL-7TUr— 3% M ILLET,

8 TAYIYMIHRTA—5—-8TXYTODYMEERLANATANETS,

9. Arm® DS M A=a—m [Project] = TBuild Project] Z:&IRLET , HLLIK. TOCH-THRTO—F5—
ETTOCIHNEEIRL. EYYYY = [Build Project] #E1TLET,

E workspace - Arm Development Studio IDE

File Edit Mavigate Search Project Run  Window Help

PR Qi RE eS|

[ Project Explorer 32 | 4 ES Y% {f==0

[v = AItera-SﬂCFPGA-HelloWDdd—Baremetal—GNU]
> il Includes New »
» [ hello.c Go Inta

Altera-50CFPGA-HelloWorld-Baremetal-Debug.launch
arrnal0-ocr.ld

Open in New Window

S cvav-ocr.ld ot
L@ Makefile ey Import..
readme, txt s Eioaits

semihost_arrial0_setup.ds
| semihost_cvav_setup.ds [ Build Project ]

Clean Project

File Edit Mavigate Search Project Run Window Help

E RIS RE s e Q im ([l A
[ Project Explorer 32 | 4 7 m! = g [EEeig =i !
== N &4 = There is no active editor that
= AItem-SoCFF'GA-HeIIDWorId-Earen-seta\-GNUl provides an outline.
nares
> [l Includes

Source files will be opened in this space

ello.axf.map
& hello.axf.objdump
L@ Makefile
£ readme.txt e— i = T i . =
| semihost_arrial0_setup.ds ﬂ SIS L] T Wl=rer U W App Corsole -+ = 5
emihost_cvav_setup.ds & 4 ‘f{;| '_Q Eﬁ = ;Ex| mrE-rg-
COT Build Consocle [Altera-SoCFPGA-HelloWorld-Baremetal-GMNU]
< > | B1:84:84 **** Build of configuration Default for project Altera-SoCFPGA-Helloorld-Baremetal-GNU **
make all
# T Ivbo- 2 + = B  arm-eabi-gcc -mfloat-abi=softfp -mtune=cortex-a9 -mcpu=cortex-a3 -g -08 -Werror -Wall -Wstrict-pr
T e po — arm-eabi-g++ -Tcvav-ocr.ld -mfleoat-abi=softfp -mtune=cortex-a?® -mcpu=cortex-az2 hello.o -o hello.a
N L S B Oy = 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:

) 01:84:85 Build Finished. @ errors, @ warnings. (took 1s.172ms)
%2? Create a debug connection..

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

'L:{’:' Altera-SoCFPGA-HelloWaorld-Baremetal -GNU

5-13. HelloWorld AT H+DE LR

JodzorpRaviqiLEn, EREORIZTRT LSIZ, FACIIMTHRTA—F5—IZ hello.axf £LND
Arm®DS _ETOETARE/ N1 F)—DHAhShFEzT,

Console 4R EICIE, BITAIRE/NAF) —ZE KT ARICETIN-aY VR RRTESNTOET,
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B#&IZ, KIFEERLT: HelloWorld > FIL-TFUr—3> (hello.axf) ZETLET,

10. TRun] A*=a1— = [F/\wI3>TrFaL—32/B)] ZEIRLET,

H workspace - Arm Development Studio IDE

File Edit Mavigate Search Pruject‘."‘.l'indm-\l Help

:;,‘;? t‘%i-_ ) =S o Set Mext Statement Cirl+ Alt=R
'y Project Explorer 52 | 4 BREDQTIvIH) »
Y FEAFEELTT/ WG *
v 15 Altera-SoCFPGA-HelloWorld-Baren]  F/943Y74¥al—3)(B)... |
» #¥ Binaries

> i Includes Manage Python Exception Breakpoints

s g hello.c Disable Step into properties

¥ :ﬁi‘; hellouaxf - [arm/le]

» Eﬁ helle.o - [arm/le]
[Z] Altera-SoCFPGA-HelloWorld-Baremetal-Debug.laur

arrial0-ocr.ld

Q. External Tools ¥

cvav-ocr.ld

k& hello.axf.map

5-14. T/\yJ a2 74X 2L —a v DER

11, FAYHarI4x 2L — 3> (Debug Configurations) 94 R Z&H B ERID /AR ILHD
R ARM ¢/C++ FT1)4r—=3> = Altera-SoCFPGA-HelloWorld-Baremetal-Debug %:E2IRLET (KRS
BUDMBEEXRA ARMC/CH+ 7TV —2a0 DREIZHD (>) 9y oL TSN,
A—HyMESEIL. 12T IV FPGA A2 O—R-4—7J )L (USB-Blaster™) ZFIFAL.
Intel SoC FPGA = Cyclone V SoC (Dual Core) = Bare Metal Debug = Debug Cortex-A9 0 L7355 ESIZERES
NnTWET,

_ 12, #EmtEsav0BflzhS [ RIUERTL, USB-Blaster™ D FIREBMERTSEEFT

n Debug Configurations

Create, ge, and run g
0 ER0EDIVI4¥ 1l -23Y ‘Bare Metal Debug' DERIEHTEIBYEEA - Connection FEIITEZHA.
CFReEX B Y- Mame: | Altera-SoCFPEA-HelloWorld-Baremetal-Debug | |
|tvpe filer text | (B=&E]) 5 777V | B 51057] T 05 E5 | 0= 312 B Environment | g TIAT—F| il
o CMSIS C/C++ TTUr—33Y G-y IER
davafyppication ERTORET. i-K JOSIIMISAT. BEUTI TR EERLES.
& Jython run REDZERAE: Intel SoC FPGA / Cyclone V SoC (Dual Core) / Bare Metal Debug / Debug Cortex-A9 0
/2 Launch Group
[ LaLEH:h Group (Deprecated) Tk T4— LIS

v gk AE ARM C/Cs+ FTUT-23y
Altera-50CFPGA-HelloWorld-Baremetal-Debug

~ Cyclone V SoC (Dual Core) ‘
~ Bare Metal Debug

Debug Cortex-Ag 0
Debug Cortex-AS_1
Debug Cortex-AgSx2 SMP

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

Es

Bare Metal Debug | Connection | “ FE.. ]

DTSL 473y BE.|  USBBlaster M-AELREOROF-Ty ATYIVEBALET. "default’ T74¥2L-y
Filter matched 7 of 20 items bees Apply
(@ Debug . C|‘DSE

5-15. F/\wHaArI4xal—iay (EHESD)

— R ——
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[ZLHTDH AT IL®SoC FPGA SEE =27 /L (Atlas-SoC / DE10-Nano R—FkR)

13, EEISUY -4 R T, BRID USB-Blaster™ (ZMHITIE DE-SoC on localhost) Z/\AS4 LT, [ZH]
=) ILEY,

weJsuy

DE-SoC on localhost [USBE-1]

Cancel

:

5-16. T/\V T —TJILDER

14, FTINYART D= IRIERIET /8y H R D) T (ds/.py) ITHRESNTLVS semihost_setup.ds ZZEEBLFET,
[T—ORN—X] RELEYTADIHMIEENS semihost_cvav_setup.ds Z:EIRL. [0K] ZU)vILET,

22 Debug Configurations a
Create, ge, and run configurations
€ Z7UTRIPA I Siworkspace_loc/Alters-SoCFPGA-HelloWorld-Baremetal-GNU/semihost_setup.dst A/ 2 2R WEEA
[HeEX B Y- Mame: | Altera-SoCFPGA- HelloWorld-Baremetal-Debug |
[type fitter text ||| (== 8% [l 7740V [RE F5571 ). o OS Sz | ©0- 312K S Environment| gy TOAT—F | '
W CMSIS C/C++ FTUT-23Y )
Java Application =FsE #
h = it
- f:u::h';fm 0808 OINMIMETIILET @ vumbasT/oILEE [main |
= Launch Group (Deprecated) STy BT yHRIUTE (ds [ .py) EETTLET
F L ARM C/Cs+ TTUT-3/3Y kspace_loc:/Altera-SoCFPGA-HelloWorld-Baremetal-GNU/semihost_setup.ds} | | ez h.. | [o-aan—..
Altera-5oCFPGA-HelloWorld-Baremetal-Debug) = = —
L F R T s e R 00T (de / py) EETLET
o | T-TIAR
T EBRLES:
s arrialf-ocrld ~
cvav-ocrld
hello.axf
hello.axfmap
hello.axf.objdump
| hello.c
iy hello.o
=| readme.txt
semihost_arrial0_setup.ds FHLSRTL., | | =T2n—..,
| = semihost_cvav_setup.ds | o
» 1= RemoteSystemsTempFiles
¥
Revert || Appl
Filter matched 7 of 20 items il . iR
® (?) II oK I Cortcel Bebug Close

—_

5-17. T/\vy

A o4FxaL—2ar (FNwHED)

15. T/\J a2 I4Xal—23 94RO DATIZHSD [Debugl RELED)VILET,

E Debug Cenfigurations

Filter matched 7 of 20 items H

@

5-18. T/\VT DET
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16, N=ARYTATRLIFDHERNRTSNIAGEIT [Yes] £7)vILTENERITAN TSN,

B -2ro77 34 vFoES

L

Ir'el Z(0 =8 (3 Development Studio /{-ARI T4 CEERFFETET.
ZON-ARITTES T CEEET AT

[] Remember my decision

5-19. IN—ARYTATRAYFDHER

Windows Defender 7747 O A—ILDEELNHI-HEIX. [FPOEIZHATS (A)] #7')vILET,

@@ Windows tF1UTOESHEE

@ ZOTFUDEEED N DA Windows Defender 771 T24— W TIO97AN

TET

FARTQTYST F9bT-TET54 R=b Fy T~ T, Windows Defender 774 FoA-ILzEY
DREDNONTTOVIENTIET.
EF(N):

RATTR):

A

ZO77UR, AV5-FyMCERERESELLILLTOET. Jr 7oA NE(IALEIELTh 2R
EHaYRT.
[ZZnenFybI-7 LTOBEEFAT:
754 8-k F9 b7 (fi-h FybI-20ERFy M- 25E)(B)

M /TUs7 Fub0-7 (B2, EEERE) GHEE)L)
(CO&3FyNI- S OEE, tFIFHFENMPFUTHE RSN TLEEA)

TSI TIa-LOBEFHA T30 OEREREE

[ G rouaEHTTIA) l Foutll

5-20. E¥AUTIDESL

® Note:
Ao O—REICIS—IRELIGSE. LLTOREREToTIZEL,
(1) Arm® DS DZA VAN IITENTWARYNT—T- A2 3—T2A R (HIZIEX USB-Ethernet
Interface 72 74—) WA >TNSHFERL TSN,
(2) FHMER—FOERAUES LY pc OEEETEIBLALDFEREL TS, FHER—F D ERED
STBEE. BE FPGA DTS I O—RY 5 EETNIENTZEN,

TINYHIEEEIR V) T DIERICHWDEIHRR T T BEEE BN LI&. 1TAG ZRALTTFZ I r—i3
VER—RIZEYUA—RLET, TOTSLNIUE—M main BEIZERET 5ETL—0ENT/\v) Hi Rt
HRDIKELEYET  COBRMET. Arm® DS DT ARTODT /AU HEEEFRTHIEMNTEET (LORAYO
EHORTRERE. FT7 € T)a—RDSE, 12E),

— R ——
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_17. #%Bd Continue REL = EHD)YY (Ff=l& 8 F—%ILT) 7IUr—a E zE2GTLET, Ik

Y. App Console (7Z)r—=32-32Y—)L) IZ HelloTim Ayt—U%RRLET

n workspace - Altera-5oCFPGA-HelloWorld-Baremetal-GNU/hello.c - Arm Development Studio IDE

File Edit Scurce Refactor MNavigate Search Project Run  Window Help

M #R LSS SEE e Q m (e
I Project Explorer (2 S| [ hellowe 32 2 =u = 0 Eo.R %d. + = 0

ES TR 4= 7 G s Bl R ek =
5 1% Altera-SoCFPGA-HelloWorld-Baremetal-GNU PR S

W 2
Reserved ol stdioh

® _ auto_semihosting: int
@ mainfint, char™);int

i
5
g #include <stdic.h>
=1

i@ /* enable semihosting with gcc by defining an _ auto semi
11 int _ autoc_semihosting;

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

return 8;
£ IV ED 57 + = O ¥
1 il 2 @ g 3 2y =
w & Altera-50CFPGA-HelloWorld-Baremetal- Debug applic
i Cortex-Ag 0#1 FTUT-23UDET (SVQ)
< >

Bl Console W IVYF ®-FH oo LUA5 iH A 0 Eresd @S- yhd. B Aeplons. B[4+ = O
G BEE =

Hello Tim

AT—457: application exit: code 0

5-21. Hello Tim MR

__18. EROUEIRAY (W &#9UvIL CPU LOBERETIFLET,

19 EEALO/IN—ZARGTAIEEBLTVSHAE || 28 45 29Uy ILAVERICRYET,

@ Note:

Arm® DS AV R VB LEDN—ARGTAT A a—%FHATH LT, EROERGLIEAEEZ IR
THELTENTEET , FN—ARITATIERARITCL TV B A THEAY HENFTRETT

B REvEY HLL S—RRGTFATEREFS A= ARITATFELITT (AU BHTY RS
BODT, TAAVEI)IITBHETIN—ARITATDYYEBZNTAET , £ ERPD/N—ZARHT
1TEED )T BHIET, MEREEANRT (Reset) EDIRELAIAETT .

Q | @R
Customize...
Save As..
Reset

Close

Show Text
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5-3. LED Blink B> FIL- 7T )5r— a0 DET

Hello World 4> FIL-7 )5 —S 3> ERIBRIZERIIZAZESNT- LED Blink YT IL- 7T )5r— 3%
Arm® DS |2/ iR—kLET,

1. Arm®DS DA=—a—Mm TFile] = Timport] Z:&IRLET,

2 [ arkspace - Arm Development Studic IDE

File J Edit Mavigate Search Project Run Window F

New Alt+Shift+N >
Open File.,

() Open Projects from File System...
Recent Files »
Close Ctrl+W
Close All Ctri+5hift+W
Be Cirl+S
Save As..
Save All Cirt=Shift+5
Revert
Move...
Rename:..

& Refresh

Convert Line Delimiters To >
Print...
@ Import.. | Import § ||
&y Export..

522. T4 iR—k) A=a—

2. TGeneral (—fi%)1 = TExisting Projects into Workspae (BXE 7O T ORET—HAR—AN)] %ERL [ Next]

E0)vILET,
E Import
Create new projects from an archive file or directory. [@

Select an import wizard:

type filter text x |

~ [= General
Archive File

(% Existing Projects into Workspace]

L=y File System

[T} Preferences

() Projects from Folder or Archive

» (= ARM Development Studio

y (= OC++ W

&
e
i
=
2
I

Einish Cancel

5-23. 7Oz DA R—k

Ver.20.1 / Rev.3 2020 £ 12 B 72/110 ALTIMA Company, MACNICA, Inc.


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

[ZL®HTD AT IL®SoC FPGA EE =27 JL (Atlas-SoC / DE10-Nano R—KkR)
AR LS ———————————————————-—_=
3. [Select archive file: (7—7147 771 /LDER) ] AT a2 %&RL. [Browse] KA KYHT)L-TOdx

IhERELFET

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

@ Note:
NIEY—=ILDAVAR—=ILTALIMN)—TFHL BET—EDTALIN—LITTHS “EITEEL
TLI=Ey,

FEiR%&. [Finish] RAVEHLET,

Import Projects s :‘_—L__
Select a directory to search for existing Eclipse projects. :* ..;
(0 Select roct directory:

@Select archive file: C:¥lab¥soc_lab¥cv_soc_lab¥software_example¥Atlas-Blinking-LED-Baremetal-GNU.targz e |

Brojects:
Atlas-Blinking-LED-Baremetal-GNU (Atlas-Blinking-LED-Baremetal-GNL/) - Select All
[ DeselectAll |
Refresh
Options
Search for nested projects
Copy projects into workspace
[ Close newly imported projects upon completion
[] Hide projects that already exist in the workspace
Working sets
1 Add project to working sets . Ney
Warking ssts Select.

5-24. LEDBlink H>FIL-FTUr— 3> DEIR

CDEEEZEMTHE.AM® DS 4RO ERID TOPzHMIHRTO—5—(2TFACIMIEFENS
BREI7AIDRTINET,
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RIZ, LEDBlink Y2 F I FTr—avEawn\/ILLET,

4. FOSTORITOXTO—5— BT &Y Atlas-Blinking-LED-Baremetal-GNU A UM ZIRL/NASAMLET,

5. Arm® DS DA=a1—M5 [Project] = [Build Project] Z#IRLET , LLLIE, TOPzHh-THRTO—5—
ETTOCIHNEEIRL. EYYYY = [Build Project] #E1TLET,

File Edit Mavigate 5Search Project Run  Window Help
Nl Ry~ BE e eyo |

[ Project Explorer 32 | 4 ES Y& £ == 0O
l w -5 Atlas-Blinking-LED-Baremetal-GNLU I

» {5? Binaries New »

> [ Includes Go Into
E :lzks;m::jni Open in New Window

. %5 u-boot-splaxf - [arm/le] i

Atlas-Blinking-LED-Baremetal-Debug.launch pay Importa.
= debug-hosted.ds
I?@ Makeil‘le Erprnt
[ E“ﬂd F’Q]m Incremental BLI”.EI of Sellectecl Projects ﬂ
Clean Project T

B8 workspace - Arm Development Studio IDE

Eile Edit Navigate Search Project Run Window Help

' i R EE @ e e o o Q 8[Fes®
3 Project Explorer 52+ = B RAS =0 Sodnes %l 4+ =0
) P! o
BESYAd= =

v i Atlas-Blinking-LED-Baremetal-GNU There is no active editor that provides an

3 ﬁ’ Binaries outline.

> Eu. Includes

» = hwlib

, (= objs_GNLL_CYCLONEV

> g atlas_main.c

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

hwlib.stamp B Console 73 | [l IVYF 0-FES wo L3325 HARY Ji)#rery @S- Tvby-l Bl AppConsole 4
L Makefile & 4% 0B EE = B
COT Build Console [Atlas-Blinking-LED-Baremetal-GNU]
i = 17:84:55 **** Build of configuration Default for project Atlas-Blinking-LED-Baremetal-GNU **** -
make all
& Fiudasro-L 2+ = [ make[1]: Entering directory 'C:/lab/soc_lab/cv_soc_lab/workspace/Atlas-Blinking-LED-Baremetal-GNU"
- cp C:/intelFPGEA/28.1/embedded/ip/altera/hps/altera_hps/hwlib . -rnL
% R v F BN B RY touch hwlib.stamp
—_ mkdir objs_GNU_CYCLONEV
i make[1]: Leaving directory 'C:/lab/soc_lab/cv_soc_lab/workspace/Atlas-8linking-LED-Baremetal-GNU"
There are no debug connections, To add a debug make[1]: Entering directory 'C:/lab/soc_lab/cv_soc_lab/workspace/Atlas-Blinking-LED-Baremetal-GNU"
connection: arm-eabi-gec -g -0@ -Wsll -mcpu=cortex-a9 -mfloat-abi=softfp -mfpu=neon -Ilib -Ihwlib/include -Thwlib/include/soc_

arm-eabi-gcc -g -0@ -Wsll -mcpu=cortex-a9 -mfloat-abi=softfp -mfpu=neon -Ilib -Ihwlib/include -Ihwlib/include/soc_
. h arm-gabi-g++ -Thwlib/src/linkerscripts/cvav-ddr.ld -mcpu=cortex-a9 -mfloat-abi=softfp -mfpu=neon -ul,--gc-section:
4, Connect with an existing 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"

'éf; Create a debug connection...

17:85:02 Build Finished. @ errors, © warnings. (toock 75.787ms)

X| 5-25. LED Blink > FIL-F7T) 55— DE LR

— R ——
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[ZL®HTD AT IL®SoC FPGA EE =27 JL (Atlas-SoC / DE10-Nano R—KkR)
AR LS ———————————————————-—_=

B®#IZ, LEDBlink BT IL- T )r—avu#E2T7LET,

6. TRun) A=a— = T F/\F 32T r¥aL—23248)) EFRLET . 2T )L-TADTIMIIE, Atlas-SoC
R—R L TRITT S-HDEREREEZFBLTLET,

7. T35 a0 T4F aL— 3> (Debug Configurations) 74 K2 (28 D ZEBID /3R IL VS,
R ARM ¢/C++ FT)4r—-3> = Atlas-Blinking-LED- Baremetal-Debug % #iRLFET (RRSNLZWGE
(X, AA ARMC/C++ FTVr—2a DEIZHD (5) 0 v LTSN,

R—4yMEREIL . USB-Blaster™ ZFIFAL.
Intel SoC FPGA = Cyclone V SoC (Dual Core) = Bare Metal Debug = Debug Cortex-A9 0 &755 551 ZBEIZ3%
EENTUVET,

n Debug Configurations

Create, manage, and run configurations ﬁv

. F ol R | = Name: |At|as Blinking-LED-Baremetal-Debug |
|'_-'J"F"E:i|'59" text | B0 = @ji"ﬁb 5 T.l":)ﬁ| : OS .,c.%ﬁﬁz' - 35| @ En\rlronmenqﬁl’}'xf K

CM5|SU;++_?7U0‘—93‘J B—HuhDER

Aetenppphostion EETIRET. M- T0UTIh0S4T. BEUS IR EERLET.

& lython un BEDZEIRAS: Intel SoC FPGA / Cyclone V SeC (Dual Core) / Bare Metal Debug / Debug Cortex-AS 0

2 Launch Group

[F3h72-007 117
w Cyclone V SoC {Dual Core) -~

¥ CiCs s THUYT_23y
& Atlas-Blinking-LED-Baremetal-Debug I

9 1
Debug Cortex-A9x2 SMP
» Linux Application Debug %

5=ty H%EI LISB-Blaster vl

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

EE
Bare Metal Debug | Connection |DE-SDIC on localhost [USB-1]:DE-50C USB-1 | %E
DISL AT 32 | BE. USB-Blaster M~ FERZTDMEOS-T b ATYaVEERLET. "default” 12 T1¥al-23]
] ! Revert Apply
Filter matched 7 of 20 items
® s

5-26. LEDBlink H>FIL-FT)5—3>0 DT\ T AL

___ 8 UTOWHRRYITYITHHEBEE. [/E] ZBRLTIZE,

AN ER I BN UELE

| X 1l ‘/Atlas-Blinking-LED-Baremetal-GNU/Atlas-Blinking-LED-Baremetal-Debug.launch’ {355
‘J HFRUERTY, ESAHAIEEICLETH?

(LY WA (N)

X 5-27. ﬁEnm\' \Jj-?‘yjo
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[ZLHTDH AT IL®SoC FPGA SEE =27 /L (Atlas-SoC / DE10-Nano R—FkR)
ALTIMA

_ 9 EGEILavORAIHDL (S R ERTL, USB-Blaster™ &z #IRLET,

10, BHITOY -4 RO T, BRI®M USB-Blaster™ (ZMHITIL DE-SoC on localhost) Z/\15A KL T,
ER =0)vILET,

BEgJI79Y
S-ryNEREERALEY

DE-50C on localhost [USB-1]

® l =R I Cancel

5-28. T/\VT—T)LDER

11 F\YTaro4Xal—ar 4 RO DETIZHS [Debugl REAVEH)VILET,

H Debug Configurations

Create, ge, and run configurati ﬁ,

e EX BY- Mame: | Atlas-Blinking-LED-Baremeta|-Debug |
|type ilter text | [ [Go FrIb) B 7007 | s Os EEkes| o= 514 | I Environment| g3 TIAT-F|

o CMSIS GC++ TTUT-232 F-HyhpER

A ppiicalion EETIRET. Ti-K. TOUIIR0F(T. BEUTI IR EERLET.

& Jython run REDEFRAS: Intel SoC FPGA / Cyclone V SoC {Dual Core) / Bare Metal Debug / Debug Cortex-A39.0

/@ Launch Group s

= Launch Group (Deprecated) |_—5-, FIA—LO T ILT

w 3 B ARM C/Cs+ FUF—2ay

2k Atlas-Blinking-LED-Baremetal-Debuig ) AV Sol .

w Cyclone V SoC (Dual Core)
~ Bare Metal Debug
Debug Cortex-A9.0
Debug Cortex-A9 1
Debug Cortex-A9x2 SMP

F-TyMES | USB-Blaster v

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

EE

Bare Metal Debug | Cennection |DE-SDC on localhost [USB-11:DE-SoC USB-1

DTSL A7 33 [B=.|  USB-Blaster -RELEENROS Y ATYIVERALET, "defoult’ TI1¥2-Y3

e || appl
Filter matched 7 of 20 items Reve PPy

©) | Close

X 5-29. LEDBlink > FIL-FTUr—a0 DT\
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[ZL®HTD AT IL®SoC FPGA EE =27 JL (Atlas-SoC / DE10-Nano R—KkR)
ALTIMA

12, N=RARYTATRAIFDRERNRTSNIAGEIT [Yes] £7)0ILTENERITAN TSN,

B -2ro77 34 vFoES

L

Ir"el Z(0 =8 (3 Development Studio /{-ARI T4 CEERFFETET.
T IoN-RrF TS TR

[] Remember my decision

K 5-30. /N\—ARITATRAYFDHER

Windows Defender 7747 O A—ILDEELNHI-HEIX. [FPOEIZHATS (A)] #7')vILET,

& Windows 410710 ESHZE

@ 07 TUDREEDIN DN Windows Defender J74 74— €7 09230,
TNEd

FRTO/TYYT F9+T-TET51 A=t R9T-T T, Windows Defender 774 Px-JLIzkY
DEEOVONITOVIENTIES .
BN

EGTLE:
JEAH):

10){7’7”Jf1‘ U5-2y MY EEERERELEILLTNES. TP FuA-NE L (ALEIEL TSR] &
EN'BYET.

[ZZhenFyb7-7 LTDBEEFTTS:
T4 A=k FyhT-2 (Fi—h Fy b2 pitrRy bI-T5E(R

KT 7ubD-7 (B2, @EEEY) FHEZ)IW
(ZD&3EFYMI-TES<DES. ERIUTH BV R VTHEESATVEEA)

TINTrA 7o L DERE SR T o0 DEEEDRE

[ S rovazTI 3R ] Syl

531. EXalT1DESE

® Note:
F O—REHZTS—HRELIGEE, LT OMRET> T,
(1) Arm® DS DALV AR I FONTNBIRYRT—I A2 —TA X (HIZIE USB-Ethernet
Interface 74 74—) MEMITES>TLDMHEREL TZELY,
(2) FHMER—RFDOERAUES LY pc OEERETEIBLALANFEREL TS, FHEIR—F D ERZED
SIGEIE. BE FPGA DT —8%EHF 0 O—F T HIEETNHENVTZELY,
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[ZLHTDH AT IL®SoC FPGA SEE =27 /L (Atlas-SoC / DE10-Nano R—FkR)

13, TL—IRAUMEEELET,

Atlas_main.c @ 26 TRICTL—IRAUERELE T ITHRTOEEDAR—REFTITILI)VIT B
L TERERRETY,

H workspace - Atlas-Blinking-LED-Baremetal-GNLY/atlas_main.c - Arm Development Studic IDE

File Edit Scurce Refactor MNavigate Search Project Run  Window Help

HaiRilles-[HRBEYT OG0~ |m Q iE|llE 4
£ Project Explorer 33 = 05 [ atlas_main.c & i 0z Qutline 33 2 - -+ =hiE
o
BS T @ = :+ * Copyright Altera 2813[] ~ BEES o % =
g s 5 7
v e Tlas. B|I.I'1klm;t LED-Baremetal-GNU 3 Finclude. <idio. i B stdio.h
» %, Binaries 5 #include "socal.h” & socalh
E Includes 16 @ _auto_semihosting: in
= hwlib 112 /* enable semihostin an _ auto_semihosting sy # LED_BASE_ADDR
. o= objs GNU_CYCLONEV 12 will be removed b s disabled */ s moifint char s int
[ aflas maihie 13 int _ auto_semihosting;
[B] Makefilzinc 15 #define LED BASE_ADDR (BxFF218848)
i& atlas_main.axf - [arm/le] 16
» ¥ u-boot-splaxf - [arm/le] 17= int main(int argc, char** argv)

atlas_main.axf.objdump o ’Tf { < 3
Atlas-Blinking-LED-Baremetal-Debug.launch = mh
debug-hosted.ds

= 21 printf("Hello from Atlas. \n"); =
E hwlibstamp 22
L@ Makefile 23 while(1)
: for(i=0; i < 16; i++){
@26 alt_write word(LED BASE ADDR,i);
- printf("LED [%x] \n",i}; Vv
£ ' >
#FIALE + 7B B WIRVER 0-F8 w LIRS HAT W | - B App Console + =Te,
BWA~p I3RS el BERpEEEsE-& =
— b= Bx@81268BER ~ BxBBH1383DC ~
' Atlas-Blinking-LED-Baremetal-Debug i SVC E-F It ok 2 TETELE: s:exeellr3oe TETMELELELE
z " RO atlas main.c A
M Cortex-As 0#1 TL-IHA VTR (SVO M-l T
BIRSENET ARSI L —hA b 2
break -p "C:/lab/soc_lab/cv_soc_lab/workspace/Atlas-Blinking-lLED-Baremetal-GNU/atlas_main.c":26
5:0%0811F38C O L—Dfit 3
774l atlas_main.c. {T 26
¥
AT=5% BE JVL‘F:‘ WTHITIANERTY DI Curl+Space EFELTEED | ==

Writable | Smart Insert | 2:1:4

5-32. TJL—URAUPDEEE
14, #BO Continue K3 = #9)vHOLT(FfIE 8 F—%MLO)7T)r—avx ETLET, i
&Y. App Console (PF)r—=32-32—)L) |Z Hellofrom Atlas. »yt— MNRRShET,

_15. %5 2 [, £BD Continue RE> | = EHyHILT (Ff=lk 8 F—%FHLT) 7IIVr—a EETL

x4, kY, PTG —32-30Y—)L [Z LED [0] Avt— AFRREMN. Atlas-SoC R—F LD 1—
H— LED ( LED[3:0] ) D RLTIKENEILTHELEHEELET,

16, EBIT | B EWITEIC LED ORENTLT B EFREEL TS,

17, EROUEREY  BE E41vsL CPU EDIEGETIMLET .

LET EE 3 3ETTY, HEh#RTLE,

RDR—DLRRIZF T aVBEDNHYET . BREINH AL CHoHEEL TH TS,
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[ZL®HTD AT IL®SoC FPGA EE =27 JL (Atlas-SoC / DE10-Nano R—KkR)
AR LS ———————————————————-—_=

5-4. JEE 2 THERKLT= Preloader LB ¥HME (AT aviER)

JBE 3 TlE. B> THEBIN TULV: Preloader Z{EALT HPS Z#IEA{ELTULVELT =,

CCTI.MEE 2: Preloader M4 AL) THERLT- Preloader IZT HPS D#NEAILEE

BLET,

VIb0I7EE 1)

1. ;BE 2 T Preloader 1 A—UMERESN TSI EFTEZELET .

Preloader [&. C:¥lab¥soc_lab¥cv_soc_lab¥software¥spl_bsp¥uboot-socfpga¥spl T4 Lk J—®D I, "u-boot-spl”
ELSBTIEREINTWSIET T, COT7A LD ERSN TNVD T EEHERL TSN, =, Preloader &
KEFANZ. BCTALIRI—IZT /A XY — “u-boot-spl.dtb” AEMRSIN TSI EBFERL TSN,

HL. ERSNTOVEWMEEIE. BE BE 2 £REL TS,

FEd L #E =T [ 2]
« v 4 i DRSS P
lab A za B =EE T $4%
sacda arch 2020/01/16 18:00 T4 TANA -
cv_soc lab board 2020/01/16 18:01 74 TANS -
-qsys_edit common 2020/01/16 18:01 274 TANT -
db drivers 2020/01/16 18:02 T TAINA—
hps_isw_handof lib 2020/01/16 18:02 T4 TS -
ircsdrisHel db spl 2020/01/16 18:00 274 IANS -
o U .depend 2020/01/16 18:00 DEPEND 77l 0 KB
TS U .gitignore 2018/09/14 00:22 GITIGNORE 77... 1 KB
- [] Makefile 2018/09/14 00:22 2740 6 KB
i [ | u-bootst 2020/01/16 18:02 LST 274k 0 KB
Sl [ u-boot-spl 2020/01/16 18:02 2740 574 KB
splbsp || u-boot-spl.bin 2020/01/16 18:02 BIN 2710 36 KB
generated [l u-boot-spllds 2020/01/16 18:02 LDS 27111 1 KB
uboot-socfp B u-boot-spl.map 2020/01/16 18:02 MAP J74 b 90 KB

5-33. U-boot-spl 7741 ILDHFER

® Note:
CCTHEFELT= "u-boot-spl” Z7AJLIL. Arm® Executable and Linkable Format (ELF) Z7AJLTY,
Arm® DS DWEER VYT THRAHEN, A—F—- 7TV —2aV ETRISETERATOES,
S, TsoC [FLHTHAR —DS-5 [TKBANTARIL-FTT)r—a0-T\wJ | O THRBLHK—F
~NDORIEHE] ZZSRAZEN(SETLEIL DS-5™ MITORABRELYETH. Arme DS IZBLVTHEER
AHIXERREIGYET) o

B B%&: SoC [FLHTHAER —DS5 [CKBANT AR -FI)r—a30-F13\wy

— R ——
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2. BT 3 TERALTE: “u-boot-splaxf” T7AILE)A—LLET,

C:¥lab¥soc_lab¥cv_soc_lab¥workspace¥Atlas-Blinking-LED-Baremetal-GNU [Z “u-boot-spl.axf” 774/ ILM&HYE
TDT, ZOT7AIL%E "_u-bootsplaxf” FIZYR—LLET,

3. J&E 2 TIERLT:z “u-bootspl” B “u-boot-spl.dtb” ZaE—LET,

C:¥lab¥soc_lab¥cv_soc_lab¥software¥spl_bsp¥uboot-socfpga¥spl T4L I ) —®D FIZ#HS. "u-boot-spl” T74
JL& “u-boot-spl.dtb” Z7 A JL% . C:¥lab¥soc_lab¥cv soc_lab¥workspace¥Atlas-Blinking-LED-Baremetal-GNU T4
'-/7'“')_'::] E_Li—g—o

4. aE—L7= “u-boot-spl” Z7AIL%E “u-boot-spl.axf’ ELNIARFIZ)R—LLET,

CCETOEET. T/\WIBEIZEHRT S Preloader AEFINELT =,
ERICEMET BN ERLTLEET,

5. LEDBlink > FIL- 7T )r—La EBEETLET,

75 R—2D “ 6. [Run] A=a— = F/\vJarI4F¥aL—avB)l #FEIRLET ., o F)L-TJ0

DI, Atlas-SoC R—F L TERITS DI-ODFEREREZABLTLEY " MORITLTIESLY,

FFRERRRIZ LED Blink 2T IL-TTUr—2a0 METTENIL, JEE 2 TERLT= Preloader AIEEIZE)
L= &IziYET,

— R ——
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5-5. VAT Lo AYE—T7A)VIZKBTRLADEER (T3 iEE)

JEE 3 M LED Blink > FIL-FTr—2a TIK LED PIO DFRLAEZY—RO—F ECEEREELTLVE
L=,
|.£] atlas_main.c i3

#include <stdio.h>
#tinclude “socal.h”

= /* enable semihosting with Arm

12 will be removed by linker it

int _ autc semihosting;

t#idefine LED BASE ADDR (8xFF218848) ]

19 int i;
5-34. §ETOTRLREEAE

ZZTIlX. SoCEDS MDY RTLAYF—T7A)LERKATUER (sopc-create-header-files) Z{ERAL T AT L
AR =TIV EERBLERLTHELLD,

1. Embedded Command Shell HSEEEIL TLVELMEEITEEILET .

2. C:¥lab¥soc_lab¥cv soc_lab [ZFBILET .
$ cd “C:¥lab¥soc_lab¥cv_soc_lab”

N /c ygdrive/c/lab/soc_lab/cv_soc_lab

5-35. T«4LOM)—DIEE)
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3. Embedded Command Shell T, S RXT L AYE—D7A/I)LERKATUR (sopc-create-header-files) ZFEfTLE
ERR

$ sopc-create-header-files soc_system.sopcinfo

[ ] fcygdrive/c/lab/soc_lab/cv_soc_lab

5-36. YARATLAYE—T7A I)LVERIATURDET (T5—)

A\ ERE:

CERD 0S A Windows® 10 DIFE . EORDISBIS—HRELET RIGEENHYET , T5—E4 515
BlE. UTOSEERFAMIGEHD i EE T o~ L THE sopc-create-header-files ZE{TLTLEELY,
0 8%&: 7T+ R—F [SoC EDS IRIET sopc-create-headerfiles MEITIS—IZHRSTIL
DB

N &R/ cygdrive/c/lab/soc_lab/cv_soc_lab

5-37. YRTLAYE—DT7A)VERIATUREDEST (FRDH)

5 DDI7AILHERSN-CEEHERLET,

Soc_system.h . Platform Designer AN T R THDIAZ—IZHTHED 1 —IVIEHREEE
hps_0.h : HPS DB T)wP (H2F LWH2F) TSN TLSED1—ILIEREESR

hps_0_bridges.h : HPS D& TP (F2H, H2F, LWH2F) [THEGSN TR ED 1 —ILIEHREZ TS
hps_0_arm_a9 _0.h: hps 0_arm_a9 0 [IFTDED 1—IULEREEE. K7 VvP DA TEybEFMEh TS
hps_0_arm_a9_1.h: hps_ 0_arm_a9 1 MITDED 1—I)LIEREEE. £ )P DA T7vbEftnEhTLNS

CZTl& hps_ 0 arm_a9 0.h ZFEALET,

— R ——
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4, DRT L A~NYFE—TF7A)L%E LEDBlink YT LTI )r—30-7AScHYMIaE—LET,
J74JL4: hps_0_arm_a9_0.h
aE—3Jt: C:¥lab¥soc_lab¥cv_soc_lab

aE—%: C:¥lab¥soc_lab¥cv_soc_lab¥workspace¥Atlas-Blinking-LED-Baremetal-GNU

5. LEDBlink > FIL- 7T )r—a>M)—RI—K atlas_main.c ZEELET,
EEEC EEAAMEEICLETH 21 EVIRYTTYTBRREINDIGEEIL T/ Z#IRLET,
FCabEN:
#include “hps @ arm a9 @.h”

R

<ZHH> #define LED_BASE_ADDR (OxFF210040)
<ZHE1%> #define LED_BASE_ADDR LED PIO BASE

UTORTIE, EEBLASTINESIZLIETO LED_BASE_ADDR FEibFEIAVRTIRLTHYET,
SEFETIZ, "hps_0_arm_a9_0.h" DEHBEMERRLET,

] atlas mainc £3 5 ¢l *atlas_main.c  [# hps_0_arm_a9_0.h &

J& ¥ Copyright Altera 2@13[] 725 /% ) ) .
73 * Macros for device 'led_pio', class "altera_avalon_pio’
74 * The macros are prefixed with 'LED_PIO_'.

8 #include <stdio.h> e 8 .
75 * The prefix is the slave descriptor.

9 #include "socal.h"

ot i - E 76 */
15 Sl Wps i 9% 77 #define LED_PIO_COMPONENT TYPE altera_avalon_pio

R T S o, : oo 2 78 #define LED_PIO_COMPONENT_NAME led_pio
12z /= enable semibgsting with Arm OS5 by defining @ @ 7o gdefine ETNZGIENIY oxff210040

13 will be removed by linker if semihosting is 80 #define LED_PIO_SPAN 32

14 int _ auto semihosting; 31 #define LED_PIO_END @xff21805f

15 82 #define LED_PIO_BIT_CLEARING_EDGE_REGISTER @
16 /* #define LED BASE_ADDR (@xFF218@48) */ 83 #define LED_PIO_BIT_MODIFYING_OUTPUT_REGISTER 1
i7 #define LED BASE ADDR [(LED PIO BASE) 84 #define LED_PIO_CAPTURE @

85 #define LED_PIO_DATA WIDTH 8
S int main(int arge, char** argy) 86 #define LED_PIO_DO_TEST_BENCH_WIRING ©
: 87 #define LED_PIO_DRIVEN_SIM_VALUE @
88 #define LED_PIO_EDGE_TYPE NONE

*

i 85 #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
94 #define LED_PIO_RESET_VALUE ©
for(i=0; i < 16; i++){ 95

alt_write word(LED BASE_ADDR,1i);
printf("LED [#x] \n",1});

5-38. Y—ROA—FDLEREHREV AT L ANYE—D74 )LDZAERT

6. ZHELT: atlas_main.c Zt—JLT. LEDBlink Y2 FIL-7T)r— 3 %FEILRLE T,

7. EJLF#.LEDBlink Yo FIL-7TI)r—a % FTL. JBE 3 LRBOBRELGSIEEEDRLET,

LET B 3 (FTFPav) BETTY,

— R ——
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BRSNS

6. ;JBE 4: Linux TFUr—a @8 AT avEE)

COEETIE Arm® DS EAS Linux D7 TUSr—3oDUVEDELTHESNTLYS Hello World 34T,
TINWILES,

@ Note:
COEETIE, BHABELHLT S [SoC FPGA Seminar in a Box] ZZFIANEEHIL. BHESN TS
microSD A—F#FEALEY,
ZM microSD A—FIZIE Linux0S ZHEENT BT DT H AU A->TLET,
SoC FPGA Seminarina Box LAV CCDEBEEITINAEERRIL. LLTD T6-1. microSD h—FD#Efg) D
FEIZ&LY. ZBET microSD h—FZZTRHELFESLY,

6-1. microSD H—K D (i

SoC FPGA Seminar in a Box [ZEMEESNTLVS microSD h—RZEFEATBIEEIE. COtEoavidéldLTR
D Te2. Linux EEEOT A2 ] ITEATESLY, TBET microSD h—F&#EFALHEIEILUTOFIE
TIToTLIESLY,

1. FROYAISFERATEZHR—KREITD SD h—K A A—D7()LES o0 —KLET,
Ao oO—RLE=27MIVIEEEDIAINE —IRELTHEET, RELI=T7HILE—RIZ img 1 A—2T7
AILDHBEEMHETRLET,

® Atlas-SoC R—FK[E(+ SD A—K A A—JT7A)L

® DE10-Nano fR—K[F SD A—K A A—JT74)L

2. Windows® ZCERAMDIEZEE. SD h—F A A= 7AIILDESAHZIZABDY Iz 7E#HFALET,
ZZTl& Win32Diskimager Z#NMLET, UTKYFA I O—KRA[EETY,

® \Win32Diskimager

3. microSD H—K (8GB LLL##%E) % PC MO SD A—FAROYMNIEALEYT (Ff=lE UsB h—K)—&—~
SA—%#FALET )., microSD h—KRIZEYLBTENI=KS4T (ZOHFITIE. K547 E) #ERLET,

= FIRAAETVYT-%FL(0)

f— SDHC Card
- SDHC (E) @B L

~ tmm T gx A kER
2019/06/04

6-1. microSD H—RIZZEY ¥ TENF-RSA4T DFESR

— R ——
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_ 4 HHML® PC ITAVRM—JLLTHL V= Win32Diskimager ZEEFHILET
@ Device £LT PC [ZHEALT= microSD h—RDRSATHNEIRSN TS EEFERLET S
@ FIFEFELIz D h—R-AA—CT7 (L EBIRLCREET .
® [Write] REVED)YILT A A=V T7AINEEERAHFT, &k
@ EZFAADTETLES [0K] REVED)VILET, '
® [Exit] RA2%%")v-LT Win32Diskimager ¥ TLFET

Win32Diskimager

& Win32 Disk Imager - 1.0

_Jgee File @ DPI(‘P
|_4.1 4 73tsi a/atlas_exte sdimage 4.1 4.73—|t5i_a.img| [EY] ~
Hash ®
[ ] Read Only Allocated Partitions
Progress
Cancel Read Verify Only|| Bt

@vice' @

Write data from 'Image File' 0

‘é Confirm overwrite - 1.0

Writing to a physical device g
device.

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

Yes | No |

6-2. Win32Disklmager

___ 5. PC /5 microSD h—FZEREIZWYSILET,

7\ EEe:
RAL PC @ 0S A Windows® 10 DiFE. SD H—FDEZAHDIEIZ, H—FRHIZ FAT LISND/N—TF
123> (R)a—L) BNEFEELTVWDIEEIE. UTOBRENRETEIELHYET,
® H—REARCEEV U FUNKRREIND
® SD N—FAA—DDEZFAHITKET S
INBDBEEANDOFUAEITDNTIE LTOSEFERY A FDIEEE TSRS,

0 &%:
T ILT 4 EAMTHR—F TWindows® 10 T SD A—RAA—U DEZIAA KK T HBEDRLE]

— R ——
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6-2. Linux #2EpEOS 1

COEETIE. LTS 3—IDzAREFERALET,
DE10-Nano R—FHEARMIZIZIRLC T,

| FPGA FPGA

Configuration =
I HPS M;r,égmmh 2x20 GPIO(FPGA) LTC 2x7 Header
B System

Arduino Header

5vDC
Power Jack

(J14)

UART to USB
USB Mini-B)

Cyclone V FPGA
with ARM Cortex-A9

USB Blaster Il
(USB Mini-B)

Clock Generator
MAX I

Slide Switch x4 —

- 2x5 ADC Header

S——— v ———— Button x2
2x20 GPIO(FPGA) HPS User LED e

EPCS128

B MicroSD Card

Socket (.111)

6-3. NEECTREATOIF—T( R

1. R—F® 5vDC vy (114) IZEBRT7H TE3—hEHINTWAIEE(F. —By—JIILEikEET,

2. R—K® UART USB 44— (J4) ~ USB Mini-B —IJILEEHLET . ¥— T ILO RRAIDaRIE2—%
PC M USB aARIZ—~HEHRLET .

3. R—F® HPS Ethernet ARIH— (J10) ~N, A —H—FRyk-r—TILEFEHLET . ¥—T L O RO
HB—% PC DA—H—Ryb-aARGE—~EHELET,

4, R—KZRID microSD A—KZXOwk (J11) [Z microSD A—F#FEALET,

5. BR7ATE3——TILER—K® 5vDC Doy (114) [TEHL. R—FIZERERALET,

— R ——
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AL
6. Windows® @ [F/WfR TR—="9—) #BEET, T/VTRIR—4— D [R—F (com & LPT) | %
RELTR—F® UART AMAIED cOM R—MIHERESh TW S ZHEELES (COBFITIE coma),
HRTED T/ IXvER—2+— #HCET,
[l Jowyy

[+ @ #-+tcomeirn]
Intel(R) Active Management Technology - SOL (COM3)

& USB Serial Port (COM4)

B T ORh ORI TS TIAR

6-4. COM R—btDHFEE

7. LAV A=ILLTHEWN=E—SFILYIRERBL T, D TILR— DREFTVNET, E£IZERESR
L= coMm R—rEFBIRLTTRDKISIZHRELET (COHITIE coma),

Tera Term: YV 7 )Lik—F 2%E

F—kP) COM4 v
2E—H(E) 115200  «
F—3(D): 8 bit v FeEIL
18)5(A) none v
AbvFEwRS): 1 bit v ANLFH)
ZO—H#F):  none v

£ {SEIE

o |zuib/ae) [0 | sUBATL

6-5. )T ILIR—DERE

__ 8 R—F® WARM UJtzwkRA2 (KEY3) ZILET , I—SFHILISEEIAYVE—UNRTEINET,

6-6. WARM Jtyh7RR> (KEY3)

__ 9. Linux h—RILHEEILT=5. root | TRTAULET,

6-7. Root TAY ALY
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6-3. Linux TD IP PRLRENRT—FDERTE

1. B—SF )5 ifconfig AXURT.AR—KR®D IP PRLRAZHRELEFT (COHFITIE 192.168.1.30 Fi%
ELTLVED),

# ifconfig ethe 192.168.1.30

2. ZD#% ifconfig OV R THRENBTEHEIALET,
# ifconfig etho

3. Passwd AVURTIEED/NNRAT—FREEHRELEFT . CO/NRT—FRFET)E—F P RATLIZEET/I\YI T
FALET.

# passwd

4. BENRT—FEAHALET,

The Angstre

Angst rom 2

6-8. IP PRLRENRT—FDHTFE
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6-4. IRAL PC BIDRYRT—VERTE

Arm® DS T JE—r L RATL-ITHRATO—F5— (RSE) ZFALT- Linux 7TUDET-T/\WIET5E
T.7RAk PC BIDRYRT—IHEEITLET .

1. F£IHRRL PC IO IP PRLRERELES . [Tha—/L /8XF)L] Do [RYRT—OLRFE2—) &
Vv, ERID | P T4—DREDERE) £7')vILES,

B g RToaxrO-)L ISRILIEB

A EE > Javio- x> FATOIYRO-)L SRIVIER

oat * AV I-5-DREEFHELET

2% Windows To Go W Windows EEUT 1 45—
& AVTIIADAT I @ 7 L(R) PROSet/Wireless
5 T2XF0-F-0AFav - F-R—F
D HIvK L- B & 7N
Bl 9RT K- 7523y B 5 A X TR
D i W SIS d koo rsaess— |

& I IVEEE A TAVE
AV OISRV >
IVRO-JLICFIL BiEH windows10

33 RYNT-JEFEVI-

« v A« FATOIAVED

32RO KF)b =L

| 7979-0zc0zs |
HEDEAREORE

6-9. T TA—DRENER

__ 2. T4—Y=Rybl #58TLI)9ILET,

E. -9k
o A il (R QAVARE SV )

L Intel(R) Ethernet Connectio...

6-10. TA1—HRuk] EETILD)YY
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A Macnica Dwsion Company

3. [FassFg] RavES)vHILET,
A Ta2s—Fyk FORT) /5—232 4 (TCP/lpvd) | R TILY)vHoLET,

- =YX ORI » A-HFYOTORTA

ES ESTR R 5
it ERoA®E
IPv4 FYbI-T7 FIRABL @ |ntel(R) Ethernet Connection 1219-LM
IPv6 EEfE: FYbI-7 FIEAEL
ATATORE: E RO
. 00:03:03 COEFEROEERERLET(O)
HE: 1.0 Gbps ¥ ¥ Microsoft #vkI- I 7k ~
¥ 5 Microsoft Ry I-TRI7 AL TUVE-#5F
FEE(E)... ¥ M VirtualBox NDIS6 Bridged Networking Driver

WQos /b RTY1-5
¥ " juniper Network Service

BIEKR rreree—
AVH—3y b JOR IN-3 4 (TCP/IPv4)
-~ . icrosoft Network Adanter Multinlexor Protacol b
EE — ;.! — 2 < >
4 |
AYAR=JUN)... HIER(U) JOIF4(R)
Kyt 28 | 0
' i

EEEHETOR A V- TOR, BEEHSNEEFEE
= = [ s BFRYNI-IHOBEERET S, WEOT K TUP *utI-4
0SFA(P =HCTBD SHG G 5
0 I0/t4(F) IG’ $HicT30) | BHE) ok e g

FL3(Q)

OK Froel

6-11. O—AJL TYFEHEOTO/NT1
5. TRDIP PRLXZEES S):] IZTFTVvIEANT IP PRLX] & TH#H TRy X2 ZHELET (COH
TlE. IP PRLR% 192.168.1.31, HITRyb YRAHU% 255.255.255.0 IZERELTLVET ),
RER. (0Kl 09 ILET,

A5~y b FORIN =37 4 (TCP/IPVA)DT O/ST4

=%
FYbI-ICIOBRITR- SN TR A, P RELSBNICIET L

MNTEZT, YR-FENTVEVNES L, Ry FI-IEBE(EYIG IP BEERHL
EhETIEEN,

O IP PRLA%E SEIRICERIST 5(0)

a) P PRLAEES(S):

1P 7FLAM): 192 168 . 1 . 31

T4 F~bIT4(D):

DNS 4—I-0O7 FL A% EERICERIBT 3(8)
(® RO DNS H—/{-0F FLAEE(E)

[l TECREE %I A1) [ SRR,

el

6-12. NP 7RLR] & TH TRk TR OHE
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6. rRNT—ODEGEEZELET ., R—F®D Linux Hhio7RAR PC IZHLT ping 2RTL CTiEHEEZELTH
9 (COFITIZ.PC D IP 7I~‘L/7\€— 192.168.1.31 [ZERELTLET),

# ping 192.168.1.31

7. + #*X—AHNLT ping #=1ELFET,

6-13. PC (2L T ping #ETL CiEkiaRESR

8. tL ping IENELMESIL Windows Defender 7747 A —ILEREETERLET,

[Tk, T—ODRE EHESEL . Windows Defender J7A 794 —ILHS “BEY [ZH/EINTLNSIE
Bl “EY IZHRELT. BE ping 2E2TLTEREHEEL TS,

& Windows Defender 774 74—/l

* Windows Defender 774 74—l

v 4 i« IATOIVRO-N SRILVEE > Windows Defender J74 PUA—)b v D xR0 RO RR e

. A Tt — L~ =z
i R N Windows Defender 774 774-LIZ &5 PC D1#:E

Windows Defender 77 PUA-CEoT, Nh-ZLEBEOHEYIMITTICESI VT —FybEEFRY LD

s Defender 774 797~ —EERLETI AR IECED LS CBYET,
PUEINFY: iaa|
EE 0 EXAUTAOEY, BREOWONEVATABER LI TEESNET .,
!; Windows Defender 774 74—
it B @ cxo oo ESSNTUETA
Bt g
%= @ F51R-t RUrI-I(R) EESNTOELA
DRI a—F 1 I————————————————————————J_—t———-l
l @ TANEERTYY RIRT-I(P) s O]

KTUyd xybI-IDRE
v () Windows Defender 774 70A-LEHHIITS

FRAIENIEP 7D —BLHITTVEED., TR

Windows Defender 774 7A- s LWFTUET

g @Nindows Defender 74 74— VEESNICT & (HEEINFTA)

OK vl

ERShTOWFEEA |
BEHINTWEEA

Ii Q) FAREEENTYYT Ry RT-(P) fEER

X 6-14. Windows Z7A 704 —I)Li%
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6-5. Arm® DS MDiEENE Linux YT IL-FT)r—2ar DAVR—bELUE LR

1. Windows® D RA—rA=a—F I, SoCEDS DAV RAL— )L T+ I)LF — (intelfPGAXK/N— 3
>Yembedded) [ZH#MESN TUL\SEERE RS T+ Embedded_Command_Shell.bat %% 7 )LL)y LT,
Embedded Command Shell Z#2&1LET,

B eirrGazot07n

I sccEs Command Shell

B  5oc DS HWUBS Arria 10 Docume...

*» SoC EDS HWLIBs Cyclone V Arria V...

h-h £E Ex =
B SocEDs Source Code .
« W A <« intelFPGA » 201 » embedded »
B intel FPGA 2011720 Standard E.. N
v intelFPGA i =)
~*  Design Space Explorer |l {Quartus..,
12 cygwin_setup
a Device Installer (Quartus Prime 20.1) :
b} il drivers
EDA Simulation Library Compile (Q... ii— (i devdata a5 amples
- >
- JE
LB Nios Il Command Shell (Quartus Pr... v embedded host_tools FITNII975%
. i
. Nios Il Documentation (Quartus Pri... cygwin_setup - 2
N - [% | Embedded_Command_Shell.bat
Nios II Software Build Tools for Ecli... MIVErs

(" 105 1 Sotfware BiE fags far =ck %] embedded_command_shell.sh

J examples

J-;b Programmer (Quartus Prime 20.1) P |:| env.sh

< host_tools .

' Quartus (Quartus Prime 20.1) - @ wersion. bt

P W £

6-15. Embedded Command Shell Z#2Ef

2. Embedded Command Shell L CUTOaATURFEEITL. Arm® DS Z&EEILET,

$ exec /cygdrive/c/Program¥ Files/Arm/Development¥ Studio¥ 2020.1/bin/cmdsuite.exe

> bash

$ armds_ide &

arm
DEVELOPMENT STUDIO

6-16. Embedded Command Shell /5 Arm® DS Z#2Ef
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3. Arm®DS TOEEIZERTET—VRAR—R- T+ —%HELET,
COEETIE M3 J8E 1. N—FOx7EE] OEEIHILF—IZ workspace Z1ERLET
UTD/IRREIEELT [Launch] 0y ILET (T F—DFELEVGEEIZEBIMICERSINE D),

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¥5c>c_|abkv_soc_lab%ﬁworkspace w | Browse... |

b Recent Workspaces

» Copy Settings

\E) Launch Cancel

6-17. Workspace DERL

<

__ 4. Ppreferences Wizard HFRRSNTIZHZEIL. NRZEFERD LT [Apply & Close]. Arm® DS @ Welcome [EIED
Fnent=-HaE. [FALA] (x<w—2) &0y LTHLFET,

B Preferences Wizard X 2 we

file Edit MNavigate Search Project Run Window Help

e Diigt il Wig -1 b Q im[#

Review and adjust IDE preferences .
#2 FI-PUTIEES m -

kL -

Arm Development Studio IDE has many settings, called Preferences, that are available foryou to | | 5 [

adjust and change. Use these Preferences to adapt the IDE o best suppart your own persanal = ArMDeveloper
development style.

5
3 =
This wizard presents the most commonly changed Preferences to customize for your

requirements.

Welcome to Arm® Development Studio for Intel® SoC FPGA

If you upgraded from a previous version of Arm Development Studio and ha 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.

oedpasd

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

will nat work.

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

6-18. Preference Wizard XU Welcome B

@ Note:

I/ N—23> M Arm® DS (2020.1) Tl&, Welcome BIE (Fa—k)T7ILEETAH)EF A RTT HE
[ZO4 R I RED RIGNE G DREN RSN TVET AV TAIURTMNTET T 5F CTREICIE
EETH T IZHEFELIZEL, Welcome BEIEZFACT-#&(E RLA—XITRIETEITHRREIZAYFET,

Arm® DS ZEA 754 DIREETREITECE . A 75/ HAD Welcome BEIEAMERINST-6. COREE
B9 B EMTTRETT

— R ——
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5. Arm®DS DA=a—h5 [File] = Timport] ZERLET,

__ 6. l'General (—f%)1 = TExisting Projects into Workspae (BXTF 7O T ORET—IRAR—ZA)| Z8RL [ Next]
E0)vILET,

Edit

Mavigate Search Project Run

New Alt+5hift
Open File.. Select
- \“
[} Open Projects from File System.. Create new projects from an archive file or directory. H
Recent Files
Close Ctrle| Selectan import wizard:

type filter text

Close All Ctrl+Shift+|
(= General -
Save Cerl
Save As... =% Existing Projects into Workspace
Save All Cirt+Shift] 4
) [T} Preferences

R (=3 Projects from Felder or Archive
W, » [= ARM Development Studio
e y B C/C++
Rename... » [= Git
Refresh > (& Install
Convert Line Delimiters To > [ Reiuutie Syt

» (= Run/Debug
Print... » [= Scatter File Editor

» (= Target Configuration Editor

ey Import. Import i ] - g

[ txpuﬂ...

® < Back Mext > ’ Finish Cancel

6-19. [T7AIL] = T42R—k]
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___ 7. [select archive file: (7—717 77 (/L DER) | 7T a2 Z&RL. [Browse] RV KYHT)L-Tndx
IrEHEELET,
YT -TAVIIME SoCEDS ITEFENTHEY., TIFILNTIEUTDA VA=) - T+ ILE—IZHYFET,
C:¥intelFPGA¥20.1¥embedded¥examples¥software¥Altera-SoCFPGA-HelloWorld-Linux-GNU .tar.gz
(<S0C EDS A A—JL =T 4L k) —>¥examples¥software¥Altera-SoCFPGA-HelloWorld-Linux-GNU tar.gz &4~
R—rLTLETS),

ER&. [Finish] RE2&0')vILET,

Import Projects =— 2
Select a directory to search for existing Eclipse projects. ; J}
(O Select root directory: Browse.,

Iect archive file: | | ~ |I Browse.,, I

n Select archive containing the projec
« v 4 <« intelFPGA » 20.1 » embedded » examples » software v O softw,
BE v FLLIANS -
~
intelFPGA ™ B4
T8 || AITEr3-30UrFUA-FMargWareLiD-1Imer-A IU-ARIMILLTaNgZ

[ Altera-SoCFPGA-Hardwarelib-Timer-A10-GNULtar.gz

o |_| Altera-SoCFPGA-Hardwarelib-Timer-AV-ARMCC targz
devgit [7] Altera-SoCFPGA-Hardwarelib-Timer-AV-GNLU tar.gz
embedded D Altera-S5oCFPGA-Hardwarelib-Timer-CV-ARMCC targz

cygwin_setup |__] Altera-50CFPGA-HardwareLib-Timer-CV-GNU.tar.gz
drivers |:| Altera-50CFPGA-HelloWorld-Baremetal-ARMCC.targz
examples

hardware

software

LS

T4 A& (N): | Altera-SoCFPGA-HelloWorld- Linux-GNU.targz

Import Projects il I

S '

Select a directory to search for existing Eclipse projects, / ;
() Select root directony: Browse.,

(®) Select archive file: C¥intelFPGA¥20, ¥embedded¥examples¥software¥Altera-5oCFPGA-HelloWodd-Linux-GNULtargz = ~ | i  Browse.,

Projects:

Altera-SoCFPGA-HelloWorld-Linux-GMNLU (Altera-SoCFPGA-HelloWorld-Linux-GNU/) Select All
‘ | Deselect Al
Options
Search for nested projects
Lopy projects into workspace
[] Clgse newly imported projects upon completion
[[J Hide projects that already exist in the workspace

Working sets

] Add project to working sets New...

Warking Selectl

@ bk | meer [ Emeh ) Concel

6-20. YT IL-TASTHRDAFR—
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 acnica Ovson Comcory NN

__ 8 Am®DS VA RIERNDTACIIM THRXTO—5—IZ Altera-SoCFPGA-HelloWorld-Linux-GNU FAI¥ Ik
AYEIEN. Altera-SoCFPGA-HelloWorld-Linux-GNU %'y L TR HETADIIMIBEFNLRIET7A
ILBRTRENET, TASIIMDTAAVIZFED X 5 AFOTOAEEEX, Y—ILFI—VDHRE
TLET, XEINENMESF 11, AEATESLY,

n workspace - Arm Development Studio IDE

File Edit Navigate Search Project Run  Window Help

el L i E (8 'y e
£ Project Explorer 33 | 4= EE YR =28
v b}:, Altera-SoCFPGA-HelloWorld-Linux-GNU

» L€ hello.c

|.@ Makefile

6-21. BANEMT= Altera-SoCFPGA-HelloWorld-Linux-GNU Z7AY x4k (Y—ILFI—2kKiEH)

9. O zHk-THRTA—F—IZT. Altera-SoCFPGA-HelloWorld-Linux-GNU MDFH%5")w% *=1—T[Properties| %
BIRL, TOD DT ONT—%RRLET , [¢/C++ Buildl = T[Tool Chain Editor] 0T Current toolchain: |
MERFBIREALZSTULNDD T, arm-none-linux-gnueabihf £L<IE arm-linux-gnueabihf %2R L . [Apply and Close]
EOV9ILET . Y—IILFI—UMNBRERIGESIE 11 ANEATZEL,
arm-none-linux-gnueabihf £LLIE arm-linux-gnueabihf AMEFHIZELMEEIE. RO _ 10. Z1To1-&ICE
E. ZOFIEEETLTIZEL,

H workspace - Arm Development Studic IDE

File Edit MNavigate Search Project Run Window Help

LRl e g e o v‘ 4

3 Project Explorer 33 | ESY & {==0

v b§ Altera-5oCFPGA-HelloWorld-Linux-GNU New o
(£ hello.c
[ & Makesile Gaolrln

Cpen in New Window

Compare With >
Configure >
l Properties Alt+Enter l

n Properties for Altera-50CFPGA-HelloWorld-Linux-GNU

type filter text Tool Chain Editor vipw §

» Resource
Builde = z
~ C/C++ Build Configuration: | Default [ Active] | | Manage Configurations,.. |

Build Variables & Toolchain "com.arm.aclipse.cdt.managedbuild.ds5.gec.toolchain® is not detected. Refer to "C/C++ Developmel
Environment
Log S\ng [ Display compatible toolchains only
Settings
Toal Chain Editor Current toolchain: L
++ General Arm Compiler 5

Project Natures Arm Compiler 6

Current builder:
Project References

Run/Debug Settings

GCC 9.2.1 [arm-none-linux-qnueabihf]

Used tools

GCC C Compiler | MinGW GEC
GCC C++ Compil Na Tu_:»o\Cham
GCC Assembler [501aris GCC
GCC CLinker

GCC C++ Linker

GCC Archiver

Restore Defaults [ Apply

@ Apply and Close Cancel

6-22. Linux GCC Y—ILFT—2 MDiER
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rmaAa
10. Window] *=a1— = [Preferences] %:&iRL.ARM DS] = [Toolchains| #ZFR-RLET , Linux FHD GCC
(arm-linux-gnueabihf £ L& arm-none-linux-gnueabihf) AV R IZEELVIKEE(Z/AZ>TULNAD T, [EM] K2V
KUY DAVRFDDERIZH S TY—ILF—rFEBMLET , BMMNETLIZ5 Arm® DS ZHEHLET,

Toolchain Froe g

A

FEDOTALHYRM)—IZ, Linux GCC Y—ILFI— %

embler v;g:fv_mﬁmwsm ﬁﬁyn—P}sJ:UEE'ﬁLTB#i?O
=l <FrB—FHA+> FITIE Arm Developer ZfE

ARM FA9R Arm Compiler 5

General Arm Compiler &

pliguration

Toolchains:

Updates E&: Y-NFTOUHERSATLERA

EPpRE ST EVE fle

Axey5-TrAN-IF1 ¢ —
< s [ ety |
@ pa b Applyand Close| | Gancel |

Y-IFIA 2/ ADER BhENTYLFTATER

Y-NFA IO ATUFALINIADKAEA LT R

s etsoresnors e T = " 5 [55.. Y=JLF 14 GCC 9.2.1 [arm-none-linux-gnueabinf] A& H S hizIERT:
- e hains¥gee-arm-8.2-2019,12-mingw-w64-i68 !
ARM Y-l Fr-yEFvO-FLES Bk

€IS amenone-linux-gnueabihf-gec.exe

arm-none-linux-gnueabih

(050 arm-none-linux-gnueabihf-gee.exe

C++ 32J{45:  arm-none-linux-gnueabihf-g++.exe

Ce+ UMl amvnone-linux-gnueabihf-g+.exe
0 - FEUI -none-linux-gnueabihf-
FoURn—FELVRALIZY—ILFI—DETIC S e

ﬁ’ih 6 bin 7—_» 'fl/ 7"' )_E*E'E =479/{-%: am-none-linux-gnueabihf-obidump.exe

WA ELMEENT [8T] E7UsILTY-IFod VEEML. 2O THENEER [RA] VUL DERERS/ISELET.
£l
C:¥intelFPGA¥toolchains¥gcc-arm-9.2-2019.12-mingw-
w64-i686-arm-none-linux-gnueabihf¥bin

[ emsck |f"“.g';[r;_“]l Firish I| Cancel

A | e ||| @

type filter text Toolchai Sv v 8

> General ~ B
W < ’
e V=NFTA 2mEN/EIRE
Arm Assembler 28 |&m...|
gzxr)‘a"m‘/ # Arm Compiler 5 ‘W|
Target Configuration | ([T FHeetasfSedmm——— E Coenfirm Resta pment Studio IDE
Toolchains
Updates &80 GCC 921 [arm-none-linux-gnueabihf] Arm Development Studio IDE must be restarted in order for the changes to be applied.
EVEEC S SR Ve i C¥intelFPGA¥toolchains¥gec-arm-9.2-2019.12- mingw-wbA-i6B6-arm-
AFwF T - IF o
@ [Applyandiose] | cancel | ‘ Restart I ®TEEHTD

6-23. Linux GCC Y—ILFT—> DB

11. Az HF-THRXRTA—F5—IZ Altera-SoCFPGA-HelloWorld-Linux-GNU AT kA EIE | Altera-
SoCFPGA-HelloWorld-Linux-GNU Z41)y L TRT 2ET7O0 T IMIEENIRIET7MILARTEINET,

File Edit Mavigate Search Project Run Window Help
el LA

5 Project Explorer 32 | 4 BES TR f ==0
w =5 Altera-SoCFPGA-HelloWaorld-Linux-GNU
v [l Includes
5 (B CyintelFPGA/toolchains/gec-arm-9.2- 2019, 12-mingw-w4-i686-arm- none-linux-gnueabihf/arm-none-linux-gnueabihffinclude
» (B CfintelFPGA/toolchains/gec-arm-2.2-2019. 12-mingw-we4-i686-arm-none-linux-gnueabihf/arm-none-linux-gnueabihf/libc/usr/include
5 (8 CfintelF PGA/toolchains/gec-arm-9.2-2019.12-mingw-w64-i686-arm-none-linux-gnueabihf/lib/gec/arm-none-linux-gnueabihf/a.2.1/include
5 (B CfintelFPGA/toolchains/gec-arm-9.2-2019.12- mingw-wB4-686-arm- none-linux-gnueabihf/lib/gec/arm-none-linux-gnueabihf/9.2.1/include-fixed
» [g hello.c

|.& Makefile

Tit G er|rn

6-24. BIIEMT= Altera-SoCFPGA-HelloWorld-Linux-GNU B x4k (EERE)
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12. Altera-SoCFPGA-HelloWorld-Linux-GNU 74— a3 %E ILRLET .

IaS O ITHRATAO—5—&Y Altera-SoCFPGA-HelloWorld-Linux-GNU AT HME/\fSA~L.
lProject] => TBuild Project] #ZERLET , £, TAC I ITHRTO—5—LETTODIMEFEREIRL.
H9')v4 = [Build Project] ZE{TLET,

IOV b THORTO—S—IHFHfITERMENT= hello RITAIRET7AILHEASNET

Project fRun  Window Help

) File Edit Mavigate Search Project Run  Window Help
Open Project .

gl R A it Gvchor|o?
Close Project -
: [z Build All Cirl+B HelloWidd im0 |
[ Build Project T >
: . ] > [ hello.c
Build jno. Set H - [ Makefile
Build Project ESEES ® i N Wik
Clean.

Import...

ag
=
|

Export...

Build Project

Clean Project
. A\ EEE:
File Edit Na : . )\%ET_E'ZJ:UZIDN'f?wﬁﬂ‘ﬁ‘iﬂ")i?'o WE
I — e IZIEC T, Makefile [Z5EiiEé CROSS_COMPILE
IC s bt OEREZBLTHAL,

= * Arm Developmer: arm-none-linux-gnueabihf-
S M;; _ g ' * Linaro: arm-linux-gnueabihf-

> 3 Bing
> [l Incl

£ Project Ex...

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

L1800 := $(LRUSS_COMPLLE)gCcC ] & CROS5_COMPILE ]
£ < >

lE_u Console E:@li:ﬁ"}‘F e=ZH m LA HAEY W ETeT 4+ 4GS el = & MBE-r~=20

COT Build Console [Altera-SoCFPGA-HelloWorld-Linux-GNL]

21:37:21 **** Incremental Build of configuration Default for project Altera-S5oCFPGA-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 helle > hello.map

21:37:26 Build Finished. @ errors, @ warnings. (toock 55.515ms)
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6-6. VE—h - RTFL-ITHRATO—S5— (RSE) DEETE

Arm® DS Tl VE—, S RTFL-ITHRTO—F5— (RSE) ZERTAET. Linux 7IVr—i3>-J055
LEZ—S I ETET- T/ T BHIENFRETT,

1. TWindow] *=a1— = [Perspective] = [Open Perspective] = [Other] ZEiRLET .

n waorkspace - Arm Development Studio IDE

File Edit Navigate Search Project Run Help

Y g {? 'Ri ] i i e i B New Window
¥ Project Explorer 51+ ES T Eelitoe ¥
4 ¥
v 125 Altera-SoCFPGA-HelloWorld-Linux-GNU Appearance
» # Binaries Show View 3
> B Includes [ Perspective. ;IEIE- ‘Open Perspectiv )]@ CMSIS-Pack Manager
» gl hello.c — - -
:ﬁ& hello - [arm/le} Navigation ¥ Customize Perspective... I Other., ]
y m hello.o - [army/lg]

Save Perspective As...

Preferences

S hello.map
|.@ Makefile

Reset Perspective...

Close Perspective

Close All Perspectives

6-26. [IN—ZARYT4T%RFK] = [ZFDHh] %FEiR

___ 2. TRemote System Explorer (/) E—F > X T L TOXTO—5—)] Z:&RLT [Open] #9)vILET,

n Cpen Perspective

%U{:-&q— Ll
8 CMSIS-Pack Manager
%5 Debug
* Development Studio (default)
& Git
a’ Java
E-?-‘Jjava Browsing
nglava Type Hierarchy
e pyDey
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3. ')=E—I~'°/Z7_'A-I717°D—5—0)E:L—'G‘ | REVFERIR. EBERERY)vILT [ #HRERE %
BIRLET,

E workspace - Arm Development Studio IDE E workspace - Arm Development Studic IDE

File Edit MNavigate Search Project Run Window Help File Edit MNavigate Search Project Run Window Help

ERITrE B e e ] SRIETO-Q YRy | B e - 9~ q

M Remote Systems 52 G5 Team 4 im) *T:'i 48 Remote Systems 53 | fis: Team =]
. || B8 = & =

i 1 sustem . .
| Define a connection to remote SYStEM h 4& Mew Connection..

Import Connection...

6-28. [JE—F L RTL-THRTO—5—] TOFRIER

4 VB URTFLBATORIROE 1—T [SSHOnly] Z#IRL [Next] 2')wILET,

B New Connection

Select Remote System Type
Connection for 55H access to remote systems =L
System type:

| type filter text |

~ = General
. FIp oo

5 SSH Only

® < Back Finish |W Cancel

6-29. [SSH M) Z:&EIR

__ 5. THost name: (X F£)] ORRAIZIEFRELTHEWL=AR—FD IP 7RLR (COHITIE 192.168.1.30) ZAAL.
[ Connection name: (##t45)1 & [Description: (F2ub/ZBA)1 1ZIE “Atlas SoC” Ff=[F “DE10 Nano” LA AL
[ Verify host name (7R FEZ#RED ) |ZFTv9% ANT [Finish] RA%ED)vILET,

E Mew Connection

R te SSH Only Sy Connection

Define connection information

Parent profile : |HD12CJBBC v!
Host name X 192.168.1.30
Connection name : Atlas SoC 4 9 68 0
Description : Atlas SoC
I3 - o D U O

@Erffyhostname =f /s8R Atlas SoC 3 3 DE10 Nano

Configure proxy settings

X 6-30. ERERE
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6. VE—MIURTFL-IHRTO—F5—DE21—T, lAtlas SoC] (F1-I% TDE10 Nano]) = TSftp Files] = TRoot]
#9993 BE A—H— ID ENNRT—REANT BI04 RINRRSNET,

7. TuserID:1 IZI& “root”. TPassword] IZIEEXELI=/SRT—FEASNLT [0K] #9)vILET,
F;Ie. :":Irl-l:-'-: N.I'].’ szal'hF‘l:lec _?\Lln Window Help
RISy g e M e k| SR Rie

1 Remote Systems 33 | G Team

n Enter Password

i System type * S5H Only

Ty Sftp Files Host name : 192.168.1.30

W Connection name :  Atlas SoC

—+,
—bgse, o, o
Pending...
5 Ssh Shells Password (optional) : {7
.";!l Ssh Terminals [ Save user ID
[ 5ave password
o ) el

6-31. 1—H— ID ENRT—FKZAN

_ 8 THOEEHENHIBZEIL [Yes] £0)vILET,
HWarning

Y FH"-I The authenticity of host '192.168.1,30' can't be established,
" RSA key fingerprint is 76:9a: Td:de:74:2a:39:77:5:0d: caccc: 11:70: 1 7e,
Are you sure you want to continue connecting?

6-32. ZBERTR

9. BEFENEENTERE NE— VAT L-IHRTO—S5—IZIREDR—F EDI7AILERRRTSINET .

+1

File Edit MNavigate Search Project Run  Window Help

RO B e | SRiEDC
48 Remote Systems 17 | R Team 4 i |

La8|leook| Bl =
w T3 Atlas SoC
W ‘?D Sftp Files
y H My Home
v 5 Root
w % !
1 bin
> [ boot
> O dev
> O ete
1 home
» (3 lib
> [ lost+found
> [ media
[ mnt
» (3 proc
> & mn
> [ sbin
O sys
> 3 tmp

> & usr

» [ var
C# Ssh Shells
%8 Sch Terminals

6-33. VE—F P RTL-ITHRTO—5—IZBWEDR—F EDT7AILENKRT
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10, IS—HAHTEFHTEARVMERIL. /RRAF PC OTOXFLBREDOBENEZONE T, COBAIL Tr0—
o 18R] = TL28—Fyhs T30 #9)99L. T ##E 3T D TLAN DERE) 0o LET,

11, “LAN [ZFOFH—IN—Z TS ITF I A TWBIGEIE. ZOFyoEHLT [0K] E5)vIL
ij—o B AV5-F9r0TOITA

28 FT THANY- :I‘J'T‘J‘ JOJ5h HERE
5@ (VI RIMEEERETICN,
[Ey b7y T ETYYTLTLIEEN, A

FAVNTYTURIBT FA R~ FIbT-I OBFE

EM(D)... j’EH;&J H—Ji—

N LAN [C7O% Y H- -5 EHAT2 CNH0RERTI VTV TEER
PN Z&ICTERASNERANX)

HIER(R)...

TO%Y Y-N-EHRTILENDHEBAN, FIE(S) y ol P € 1= R T
[BRE] 2R L, '

B

bl

O-All 7FLAICETOF S 4—-%EALELB)

O0-hlb TYT ®YLT-7 (LAN) DFRE

vl

LAN DEERS VL Ty T BRSNS A .
2 LAN DFRFE(L
FLUNTIT I L OREERRLTCESL, =El
oK vl ERA)

6-34. TOXIH—IN\—DHTE

_12. FBFE AtlasSoC (F7=I% DE10Nano) MDJL—kADIEHEHA TS,
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6-7. Linux 7FIUr—a>  DET-T/\w5T

SIABIE, TINVAREREERIT-T/AVI HEICONTHERLET .

1. A=a—nN—(94 FoBLE)D * REU%E41)y-L T Development Studio DAL = /I\—ARYT4T |2
RYFET,

2. APz Hh-THRTO—5—-4T &KUY Altera-SoCFPGA-HelloWorld-Linux-GNU %%5%41)y9LT.
Debug As (77Vv2)] = [Debug Configurations (77 VY DHERE) ] #FIRLET .

File Edit Mavigate Search Project Run Window Help

SRR BE e e
i Project Explarer 33 | = 5, e ¥ == O
by Proj P =
wli=S Altera—SoCFPGA—HEIIoWudd—Linux—GNL‘ Mew 5
» %, Binaries
% Go Into
> [ap! Includes
> gl hello.c Open in New Window

» %5 helle - [arm/le]

Show In Alt+5Shift+W »
) @ hello.o - [arm/lg]
Show in Local Terminal ¥
Ea hello.map
| Makefile = Copy

Show in Remote Systems view

{3 FRunAs ¥
[% ‘Debug As )-'l [€] 1Local ©/C++ Application
| % - — -
Profile As [ ‘Det g Configurations.. ]
Restore from Local History... [

6-35. (T35 | = [FT/\VT DR Z:&R

3. T ARM ¢/C++ FF1)r—232) D90 TNew Configuration] ZERLT, HLLNT /NS -0
1T =23 FERLE T,

n Debug Configurations

Create, manage, and run configurations
ARM F/Cu ity aV BT AR O F1 ¥ ab-VavEiral. BE. FHdERLES.

T F e = K | SRR .Configure launch settings from this dialog:

| | - Press the 'New Configuration' buttor

|t_‘,r|:;e filter text
o CMSIS C/C++ FAUT—23y - Press the ‘New Prototype’ button to crea
Java Application

& Jython run
& Launch Group 'Duplicate’ button to copy

a*: T ARM C/Ces FTU—23Y 3 - Press the 'Delete’ button to remove t
AE o -z

'Export’ button to export th

E" Max(:unflguraﬁon nfigure
p; New Prototype et
o Export..

t2 nd then :
Duplicate
Delote nd then :
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4. T&Fn 24—JLRIZ “Helloworld” EAALZET,
_ 5 T 370 14—, DER] 74—ILRIZEWLT,

Intel SoC FPGA = Cyclone V SoC (Dual Core) = Linux Application Debug = Download and debug application
ERLET,

6. T#E#E J4—ILETIX, £RLT= RSE 8 (ZOHITIE Atlas SoC) Z#FTIRL. TDMIET 74 /ILMEEFEAL

F7,
E Debug Configurations
Create, manage, and run configurations :
& [Jrlll: 5-T9b0u0-Fr+L I OEEF AT TUEEA
[ HeERX B Name: [iielio Worid ] |
|"-‘_r’F'E filter text | - B E TrA | & FI0T | Tz 05 BEkkss | 69- 3121 B Environment | g I‘P-KFIT—H i

o CMSIS C/C++ FTIUT-2 H-HyhDER

ELS daneei) plicaticn EETIRET. -k TOUIIMSAT. BEUT T RirE ALY,

& Jython run BREDERAS: Intel SoC FPGA / Gyclone V SoC (Dual Core) / Linux Application Debug / Download and debug application
@ Launch Group

@ Launch Group (Deprecat
v 2F LB ARM C/C++ TTUT
¥ New_configuration

[F39t72-L0 7105
lv Intel SoC FF'GAI A
> Agilex 50C
> Arria 10 SeC
> Arria WV SoC
l v Czclone\" SoC (Dual Core) I
> Bare Metal Debug
lv Linux Application Debug l
Connect to already running gdbserser
Start gdbserver and debug target resident application
» Linux Kernel and/or Device Driver Debug "

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.

BE
RSE & [ Atias Soc (Atias So0) -]

Address: RSEHARDER
gdbserver (TCP) | port:  [s000 |

HET-FDER

< > I 1
Revert Appl
Filter matched 7 of 20 items UL i L PRy

@ Debug

Close
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7. 0opqN) BOD TE820—RFEHEIREDF T ) —32:1 IZ Hello World DEITIHREZRTELET
[D—ORR—X| REZEFRALT hello ZFRL [0K] &9)vHoLFET,

Mame; | Hello World
'-w&%lﬁ_}.‘;-ﬂg N 7104 G os 2mme | - 212 WG| S

- b Tfal-2ay
A 0-FE3mAN EQTINT—2 3 project
| % (& .settings

=S | & Malkefil

Trh AT |(2IR R )
§-ubduyn-FFaL IR :
| Eﬁ hello.map

it} hello.o
oKk EET LR » =% RemoteSystemsTempFiles

Tl

| | @ lL' s S
| 221 el ED-FLES ol i

6-38. T/\VIEROEKXTE (2)

8 T&=HyrgooO0—RToLOR):) & T8—YMEETLOR) ] 121 “/homefroot” ZERTELET

MName: | Hello World |

ST 24¥al w3y
Sou0-FeamAb EQF IV
| ${workspace_loc:/Altera-SoCFPGA-HelloWorld- Linux-GNU/hello}

=~ | b
F-ybun-tr4b Rl
| /home/root | |

Ty rMERTAL IR
Ilhumefruot I |

Irdll
| Zrflfeum)E0-Flad |

6-39. T/\VIEBHDEKE (3)

9. TF/vwl) BT T, RTRIEHI4—ILR(K TSR 6TV LFET ) 28R, L URILEIZ “main” &
AALET,

Mame: | Hello World

|
=78l
OgE0s O IRV r-m.ﬁ' 1=

6-40. T/I\VITHERDIRTE )

___10. [Fiwd] KEy E9UILTT NG eyl av EBELET,
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11. F/\wT v arhBithd 5& App Console [TUATFD&S5EAT RRRESNET,

Bl Console Jgl OVYF (=& wo L9345 5 AFY 10 #7570 @ App Console 31 4
F e DEE R

# cd "/home/root”

# export LD_LIBRARY PATH=".:/home/root:3LD LIERARY PATH"
# gdbserver :588@ "/home/root/hello”

Process fhome/root/hello created; pid = 1384

Listening on port 588

Tl RIS EN. gdbserver (BT

Remote debugging from host 192.168.1.31

6-41. T\ vl aBiiREE®D App Console

12. 77— avid, O—RFENTHD main A TIL—ILET .

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

6-42. Main BIEICTIL—Y

13. Y—RA—FDERBEZITINIVVITHE TR 0 TRY KIITT/NVANEIZTL—I RSN ERTE

L/iTO
29
®26-int main(int argc, char** argv) {
[ 41 printf("Hello SoC FPGA!\n");
32 return ©;
33 }
34

6-43. TL—ORAVLDERE

14. [#17] REY b (FEF ) &I E TTVT—2avNETENTIL—IRAUMTIRILELET,

29

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

32 return ©;

33 }

34

6-44. TL—URAVNTELE

15, Y—RA—FDOERABIZHWE 0 TRENF=TL—IRAVNETTILI)9IT %L, TL—IRAVRED
fERRRSNZF T,

___16. [Y=RFDIXTvFEF] KRRV |5 | (Ffzl& F5) BT L ETI—FD 1 SAUERFET,

— R ——
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17. TWindow] *=a1— = [ShowView] = [Other] &Y.

[ZLHTDH AT IL®SoC FPGA SEE =27 /L (Atlas-SoC / DE10-Nano R—FkR)

—

e ]
T3y TR BRI ETEE 1 —DEMATRE T,

TARM F/Vh | LTFIZYRRSNDEEMINDRRLI-VLE 1—%:84RL. [Open] £5')vHoLET,

l Windcvwl Help

New Window Hr PP ® g
Editor 3 type filter text
y B G |
; ABDEatance ? gt (c) 2013, Altera Corporation <wm Z Sk
| ShowView 2] 8%  Breskpoints Alt+Shift+Q, B ARSI ———————
Perspective > B Console Alt+Shift+Q, C B App Console
Navigation » ¥ Debug % :-‘I':I{\I-‘I“U,Tfylﬁgujﬂﬁﬁ
D:] Debug Shell T
Preferences g * NVIE bIRZ
& Debug Sources B os7-4 I
- G} Debugger Console [EE LYy I
O B A-/-bA
= D bl il
ey _ SR I
‘_.E Error Log Alt+Shift+0, L B I 1
2 Executables &5 ATUTH 1
& Expressions = I
0 Mémo @ F-Tyb 1
i B -7yl I
B, Modules = 74 i
B Qutline Alt+Shift+Q, O ¥ F/wT I 0- i
®  roblems Alt+Shift+Q, X L Z,r('vﬁ’n— f:'jIT?.l —LIIF4 AR5
i 23 7/ \-FIITEE P |
.Gd rogress % M2 I
55 Project Explorer g HL-A3E 1
i Registers ®g TL-0mA v 1
= H=e2)
@%  Signals %E' J,:,{ iﬂ l
2 Templates W LA 1
A= Terminal W ER i
3 Trace Control ) B :
101 SET4 1
(0= Variables Alt+Shift+Q, V o f ik I
| Othen Alt=Shift=0. Q 0= FE i
" | E=E J

B show view

RRIBE1—
ZER

6-45. Ea1—DEM

_ 18 TLPRE Ea—(F 87T I LORIDABERRLET , &=, EERAAARELLORIDEEEETE

ij-o

W-FE % T

m IR H

Y ah f) BHE

LIRS~k ATOLYRS -

&

| x| 7oea |
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B& Core 1717 LIZAY
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