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1. HE

ZD;EETIZL. Cyclone®V SoC FPGA FTliF vk 'DEO-Nano-SoCKit / Atlas-SoCKit] (LATF. Atlas-SoC 7R—K) .
F7-1& TDE10-Nano Kit] (LLF. DE10-Nano 7R—F) Z{fEFLT. Cyclone® V SoC MD/\—KDx7 . VD7
FNEFNORFESEIZDONTRHLET,

COEEERTIBHIEIZEKY ., 12T IL®SoCFPGA DEAEIIRIETHSD A>T IL° Quartus® Prime BAFE T+
DIT7 OV AT LIERRY—ILTHS Platform Designer (IB: Qsys AT LEY—IL) . BXUYV IO T7H
HIRIETHSD 17 )L° SoC Embedded Design Suite (LA, SoCEDS) DERBIGIRIEEFESIENTEET,

B UTD 4 DTHRShTOET,

o EE 1. N—FII7EE

e HE 2: YIbIITEE (1)

e EE 3. YIMIITEE (2

® EE 4: Lnux 7INT—1aviEE (HFFLaviER)

;BT 1 TIE. Quartus® Prime ZFALT Arm® F7O+vyHZET/N\—Foz7%EHL. B5M7% Soc &
AT LEHRETLET

JEE 2 TIE.SoCEDS W—ILEERALT 28nm DT —+O—5THS Preloader DEFEITVET

JEE 3 TI&. Arm® Development Studio 5 Intel® SoC FPGA Edition (LA, DS-5™) ZFFIFALT=V Ik 7%
BXURT AL T TV r—2a0 DT INVITEEHLET .

JEE 4 Tl SD A—FAA—=T%EAL, SoC T/AM A LT Linux Z8ifESE . FDLETZ I r—2av%
DS-5™ FERALTET-T/\WWILET,

[i] Note:
JEE 4 [E, BEABAHED [SoC RE—FFv T FSA T t3F—) Tld, BRIDEE LEEHBLEL
T EEELYFET,

s —— |
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1-1. FRRE

COEBTIE. UTOVIN I 7EERLET

® Quartus® Prime Standard Edition v17.1 (Lite Edition CHTAIHE

F 1= Device T—4ELT Cyclone®V Z#&EEZRL THEDLENHYET .
AV AM=IVEEIZDWTIEIUT DY A T SEEIEELY,
Quartus® Prime & ModelSim® /> Ab—JL A% (v17.1)

®  SoC Embedded Design Suite v17.1 (LR, SoC EDS)

AV AM—=IVEEIZBELTIIUTOY A LSBT,
SoCEDS MDA AM—ILAZE (v17.1)

® EHET—4H ( SoC-Trial_Seminer_Lab_data_atlas_del0nano_v17.1.exe )
BT 3D exe I7ANETTIVI)IITBE TIHINTIIRDEFHRICERASNET:
C:¥lab¥soc_lab¥cv_soc_lab

AEHTIXET T 2% LiEOGARICERLI-EDELTHRBALTLVET,
® /RAF PC M 0OS : Windows® 7 Professional

COEETETIX. Windows® 7 Professional Z{ERAL CEMEDIEREZITo>THYET,

A FEEIE:
RAK PC D 0S A Windows® 10 DIFE . Preloader DAEK TIT—HEAET HIGEMNERS
nTHEYET,
[(T5—RNE]
CORREIL. SOCEDS V—ILEFERLTTA—FEEMT HESITRELFT,
#FLLY HPS BELU BSP BREI7AINEVERKLT= &, make AT FAKEALET,

tar zxf /cygdrive/c/intelFPGA/18.0/embedded/host_tools/altera/preloader/uboot-socfpga.tar.gz

tar: Error opening archive: Failed to open '/cygdrive/c/intelFPGA/18.0/embedded/host_tools/altera/preloader/uboot-socfpga.tar.gz'

make: *** [uboot-socfpga/.untar] Error 1

HLLIHEA®D 0S A Windows® 10 TIS—MRAET HIHE(E. LTDSEERY A MTHREASN
TWBHR RNV EELZYET D TITEFELLESLY,

(S51RHYA+]

El Intel® Knowledge Base - Unable to make preloader in Windows 10

[i] ZILT4<EHiH7R—b TWindows® 10 (2§55 Preloader MEJLEITS—]|

s —— |
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2. "—FDERE

ZDEHa T EE 1.2.3 2EHETAEOITHRELGR—KOEy 7y I BAL TREEHELET .

2-1. IR—K-LAT7ok
KEETHERAT S Atlas-SoC R—FDL AT IrRELUTIZRLET .
DE10-Nano R—FHLEAMIZIZRLTT,

W FPGA FPGA
Configuration
HPS Mode Swilch  2%20 GPIO(FPGA) LTC 2x7 Header
Il System

Arduino Header o

TG
o-AB

5V DC
Power Jack HPS_DDR3
Altera 28-nm = UART to USB
Cyclone V FPGA (USB Mini-B)
with ARM Cortex-A9 il
UART

USB Blaster Il
(USB Mini-B)

G-Sensor
Ethemet PHY

HPS Gigabit Ethernet
WARM_RST

HPS User Button
HPS_RST

-LED x8

Slide Switch x4

2x5 ADC Header

TNl . 0 X2
2x20 GPIO(FPGA) HPS User LED =

2-1 Atlas-SoC R—F-LA 7K

2-2. BRELUT—J LDk
AC 7H TADEFORTET— D ILIELI T OBYHEREL TSN,
o TR(AC 74T % DC AH (14) I1THEHELET.
® MiniUSB 7—7JILTHEEM PC LAY -7 R—F USB-Blaster™ Il IRY4 (113) ZHEHELET

2-3. SW10 DEFE

SW10 (MSEL FRERAMYTF) MUTDBYFRESNTINSZLEHERLET,
CDHFEIZLY., FPGA & FPPx32 E—FRERYFET,

F 21 SW10 DFBFE

R—F-JI7LUR 1§54 BE
SW10.1 MSELO ON (“0”)
SW10.2 MSEL1 OFF (“1”)
SW10.3 MSEL2 ON (“0”)
SW10. 4 MSEL3 OFF (“1”)
SW10.5 MSEL4 ON (“0”)
SW10. 6 N/A N/A 22 Sy DRTE
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EE 1. N\—Fz7EE

ZDtH a3 TlE. Quartus® Prime & Platform Designer ZEAL. L FIZRT Arm® Oty H%E
t/\_lsrbl70)n2ﬂ+§ L\gs—d-o

A>T IL® SoC FPGA Tl Cyclone® V IZBR53", Quartus® Prime [Z&FEMNTL VS Platform Designer &LV
—)VEFERALTURTLEEBRLET, ZD Platform Designer Tl& Hard Processor System (LA, HPS) M7
Ay #Z(ELH. FPGA BIICEETHILEDNTEDAVR—RUIEARAEINTHEY . FIEDIVR—R D
HERETHET)/—RADRBCERDEMNTEFTT  FIARRLIZV AT LRRY I ILARIEL T
nIE, BERITHO T NS RICEETEET O T, ThBERLESHEELL TERAL TOVKCENTTRETT,

KEECILEEEBEEMRET 50, H5HNLH Platform Designer L AT LRIZLDHADIAVR—HRUb
Loy —R - aAUIR—RUMNRELTHYET, D=, HPS TAvY (KB TEbLI-FEOITOY
) OEMERFIVR—RPDEGEERLET  EERNEITUTOREYTY,

HERNE:

® HPS OVR—RUNEBEED Platform Designer & AT L~IBHD
® HPS A1UATI—REMD/INTA—EDERTE

o ERFAVR—RbE HPS LD

®  Platform Designer & AT LMDHERL

helio_lab_top.v

soc_system.qsys

Hard Processor System (HPS)

ARM A9 ARM A9

L1 Cashe L1 Cache

L2 Cache

Gbit Ethernet
USB OTG LWHPS HPS
to to
Sl FPGA FPGA
T M

FPGA

I

| ™

X 3-1 JEE 1 THRET S SoC PRATLDOITOYIE
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31. RA7Y7 1 =Rz T7EET YA - TOo o DA —T>
EEEEDBICHIZY KEETZATILDEZERTYTIZRBHIN TVNALTOHRAZ LGREAEEIZIEES
HH TSN,

AREHTIIMEETLYM )% C¥lab¥soc lab TAHIF ELTHRBFLET . FETAHIF EZERINT-IHEIE
HELEBEBIZEHhE THEABELTESL,

TIE. [FEHFELLD,

1. A2RAR—ILENTLVS Quartus® Prime 17.1 Standard Edition BAFY 79T 7 A . Quartus® Prime Zi2EILE
T TIHILMDFEFETHNIETTREIZHYFET

Windows AZ—k = 3 RTOFO4 5L = Intel FPGA 17.1.0.590 Standard Edition / Lite Edition = Quartus

Prime Standard/Lite Edition 17.1.0.590 = Quartus Prime 17.1

2. Quartus® Prime A= 1—-/\—/M5 File = Open Project ZERL . C:¥lab¥soc_lab¥cv _soc_lab (28 5
soc_system.qpf Z3EIRLFET, D qpf T7AJ/LIE Quartus® Prime TOTAD IR T7AILELSTLNET,

("% Quartus Prime Standard Edition e P
Y . " . . & o = = =
lFlle I Edit View Project Assignments Processing @Ov\ » O>Ea—4— » 05(C:) » lab » soc_lab » cv_soc_lab » v‘% || ev._soc_labDifsk Pl
New... Curl+N 20 FLLTALY— - [ @
" Open.. crl+o CssmcAh ) EE ) EEEE =8 ERgs
Close Curl+F4 — B Y>O0-K | .asys_edit 0 7 FAll...
= ; 7 [ Bl S ). db 0 AL TAl...
|=|  New Project Wizard... _ I Shitils
L, BARRUZERF Lip 2018/02/01 7N TA)...
[ % Open Project... Ctrl+J & Box Sync | License 2 TP FAMN...
Save Project | software_example 0 7N FA...
0 FPAIL FAl...
SIS — 0 2l 7 .
|G| soc_system.qgpf QPF 271 2 KB
& OvPa—4—

& 05 (C:)

~ | 11 r

T71)E&(N)} soc_system.qgpf - lQuartus Prime Project File (* v‘

[ B<(Q) ” ot |

B 3-2 Quartus’Prime 7O DA —T>

3. IR—FDFBREITVET , RESEIZ, FRTHR—FEREL TS,
® DEO-Nano-SoC/ Atlas-SoC R—FMDIHFE : Atlas ZER
® DE10-Nano R—F®DI5H&E : DE10-Nano #:EiR

COFRFEEITICEICEY, SEFERT HR—FIZEhE . HoMLHREFAHDEL DREDCFERT HT /31
RIGEDIEREFEAT HENTEDLIITRYFT,

# Quartus Prime Standard Edition - C:/lab/soc_lab/cv_soc_

File Edit View Project Assignments Processing Tools

O d | § iatlas 'I &
Jroject Navigator i

|DE10-Nano H
I:llLILy.IIEIdIILE

L
m

u% Cyclone V: 5CSEMAAU23C6
* ghrd_top '

3-3 FERAR—FD#R
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___ 4. Quartus® Prime M Tools = Platform Designer Z#28jLEYd ., Fi=IL. Y—IL-/\—[Z&HS Platform Designer
DF7A> B %%5')v2L. Platform Designer ZF2EILET,

File Edit View Project Assignments Processin [Todsls indow Help

OF - heil mil e A Iatlas Run Simulation Tool b b
= = %+ Launch Simulation Library Compiler
Project Navigator
%& Launch Design Space Explorer I
Entity:instance
° TimeQuest Timing Analyzer
wy Cyclone V: 5SCSEMA4U23Ce
* chrd_top o Advisors L
@ Chip Planner
6 Design Partition Planner

Metlist Viewers F

Signal Tap Logic Analyzer

In-System Memory Content Editor

m )%

Logic Analyzer Interface Editor
01| In-System Sources and Probes Editor
Signal Probe Pins...
» Programmer
01\ JTAG Chain Debugger
“ Fault Injection Debugger
System Debugging Tools F

& P Camlog

Tasks

— &% Platform Designer

4 P compile Design & Tl Scripts..

3-4 Platform Designer MDFTEN

5. soc_system.gsys 27 ILEREET,

P WDIBFRL | | ovsocieb - #em
I | .gsys_edit
-t | db
i e .
| ip

-- | License
Ty

| software_example
| solution
3 | Streamline

I+
AR | I soc_system.gsys

Ttz —8-—

'

W 70BN sossenms RO
FHID 07U05ID [Platform Desigrer System Files Gceve) ]

B 3-5 Platform Designer 271 ILDA—F>
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F I ILFEEIZ Platform Designer DELAIZDWNTERBALET .

Platform Designer TlZZEIZ IP Catalog & System Contents, ZL T Message Window @ 3 DDEEAHYFE
ERD

IP Catalog IZ1& Platform Designer TERTE2aVR—RUMASAU Y TEINTVET , COhhLEE
Lf=bLyarR—=R k% System Contents [ZIBAILES , ZL T System Contents DA R—A 2 ME &R
L. AT LEEBLES  HPS EFEIENDFYTRAD/N\—R-wo0ibEh =85 BELTEHY I -avkR—2
URELT IP Catalog LIZSAVFyTENTEY., COAVKR—FKUME Platform Designer S AT LIZEHET S
C&T SoC T/AMAD HPS BIAVERTESLIIZHYET

=S R 55

4 Platform Designer - soc_system.q s /_soc_lab¥soc_systen
File Edit System Generate View Tools Help

[EF Camoz %0 — o o [T S Comerie 00| Address Mep &% | Intercorrect Requremerts &5 o o [T | Pre=ts = oo
= System: soc system  Path: clkO

- 1 System: socsietem  Path: clk0
Clock Source

‘; Use Comections  Name Description Exort Clock  Baee Eret el ||| Behplaey Details
X | Parameters l
=] @ Clock frecuency: 50000000
Clock Output ol
=
= [Resst Outpt [¥] Clock frequency is Wn
. \Arrla V/Cyclare V Hard Prace. Resst synchorous sdges: ore v
it
=
o
) System Contents
—
2 A
——| {Avalon Mermory Mapped Slave. @ 0x0000_0000 0x0000_ffff
Recet Input o]
] X PIO (Parallel 1/0)
New.. | | Edit + Add (I kirput [c:'t',o
{ 8 [ 4 0x0001_0040 0x0001_005¢
. Herarchy % | Device Famiy ¢ _oo led_pio_exterral_connec...
ipsw PIO (Paralel 1/0)
Clock Input clko
Resst Input. (e
. Avalon Mermory Mapped Slave [cid 4 0x0001_0080 0x0001_008F
fan Carpit dipsw_pio_external_conn... L
vl PIO (Parallel 1/0)
Clock Input clio
Reset Input (] ad

< il
4l ¥ % Current filter:

Tyre Path Message

() 'soc_system.button_pio| P10 inputs are ot hardwired in test bench.
e

ings:
[soc_system.led_pio | PIO inputs are ot harchwired in test bench. LA

0 Errors, 0 Warnings.

& 3-6 Platform Designer [H[E
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A—T L1z Platform Designer Y AT LIZLUTDIAVKR—RUr (BE) DNEREBFHELOTHNET . D
DRATLIZXHLT HPS TAvY (Ff) DEMERE. TLTRERAIVR—RUPDEREITVET,

EEFHOAR—FU, (BE):
e Oy J—R

o FLFvT-AE)

® LED/Button HI{HIFH PIO NYTT3)L

> DIP AAyF PIO
> RA PIO
> LEDPIO

EETEMTAaVR—xok (FR):

® HPS

Clock
Source

. Input Input Qutput
Ogmp PIO PIO PIO
Switches Buttons Leds

3-7 k519 % Platform Designer AT L\

Platform Designer TlZ& IP ZEIZERFEEREMNAREINTHY. System Contents ADAVR—RULES T
W) B, FDAVR—R DB EBEEEFKCENTEET,

s —— |
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___ 6. Clock Source AVR—FRb (ck_0) #HT)LY1)w- LT, Clock Frequency [EBAFEAR—F LD FIRSRE—HS
518,50 MHz [ZERESN TSI EERERRL TZELY,

7. Clock frequency is known MFTYIINTNVSIEFHERL TS,

itart_up_org¥soc_system.qsys) =1 E=R
12 System Conterts 92 | Address Map 2% | Interconnect Requirements &% _ o o] presets 53 | W Panamaters
=] Ta G Bydtimt mozsyslom:  Patht okl System: zoc_system  Path: clk_[l
Clock Source :
+ 1o | Gommecti Description Export Glock Base End usa i ety Details
. |
||| | Parameters |
i 2 s Sxpored Glook frequercy: 50000000 The
= ok _in raset Reset Input reset — (AL
e clock Output k. lock freduency is knovn
- — cle_reset |Reset Output neset synchronous edges: jNone -
= B onchip_memory2_ 0 On-Chip Memory (RAM or ROM)
- clk1 Clock Tput clk_0
¥ = Avalon Memory Mapped Slave [chk1] L
—— resst! Resst Input [clk 1]
I} B led_pio PIO (Parallzl 40}
clk Clock Input clk_0

] 3-8 Clock Source MDFER

__ 8. Parameters #TD [FALB] (x ¥—%) %#5')vYL. Parameters 27 %FHLFET,

Platform Designer MEHAVR—RUFDERTE(L Parameters 2T ZEFHLTH Platform Designer ZEACAEL\EY
RESNFET,
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3-2. A7v7 2 : HPS aAVR—RUrDEM

HPS [Z. Dual-core Arm® Cortex™-A9 MPCore™ Oty H Ltk R ER) T ILOLIERSh TLNVET, 1=,
LUTIZTRE @Y., 12T )L° SoC FPGA [Z1&, KELHFTT HPS EB& FPGA ERMD 2 DD T AVIMLIERSNIE
ERS

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

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

helio_lab_top.v

soc_system.gsys

Hard Processor System (HPS)

ARM A9 ARM A9

L1 Cashe L1 Cache

L2 Cache
LWHPS HPS
to to
FPGA FPGA
M M

3-9 Platform Designer AT AIZIBINT % HPS TAYY

RAR—T &Y, Platform Designer AT LIZHPS TOvoEEBMELUVEERTEEXITLET,

s —— |
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___1. IPCatalog #TDT®D HwHRKRYIXIZ, processor EANLET,

M P Gataloe 5 l

e (et =]

N PROCEs=0F

% &

Project

L New Component..
Library

Ei---Processors and Peripheral
I=-Embedded Processors

=

-~ ® Mios I {Classic) Processor

woom Miog I Procesgor

[=+Hard Proceszor Components

Altera HPS Emac Interface Splitter
Altera HPS GMI to RGMI Converter
fltera HPS GMI ta TSE 1000BASE-X/SGMI PCS Brides
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2. Arria V/Cyclone V Hard Processor System %45 J L2V voLET,
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3. FPGA Interfaces 27 %)y LT, TIAILETHZNIZA>TL S Enable MPU standby and event signals DF

Ty OENLTEERICLET
FPGA Interfacss lperiph;m Pire| HPS Clocks| SDRAM] FPGA Interfaces | Peripheral Pins| HPS Clocks| SDRAM|
|~ Gereral [~ General
r'sable MPU stardby and eusnt sigrals EErrable WET Startiy and evert sierais
[~ Erable gereral purpose sigals [~ Erable greral purpose sigals
[” Erable Debug APB interface [~ Erable Debug APB irterface
[~ Erable System Trace Macrocell hardware everts [~ Erable System Trace Macrocsll hardware events
I~ Erable FPGA Cross Trigeer Interface [” Erahle FPGA Cross Trigeer Interface
[~ Enghle FPGA Trace Port Interface Unit [ Erable FPGA Trace Port Interface Unit
I" | Erable FPGA Trace Fart Alternate FRGA Interface [T Erable FPGEA Trace Fort Altermate FRGA Interfas:

™ Enakle haot from foge signals [~ Erable hoot from fpga sigrals

I~ Ermhle HLGFI Irterface ™ Erable HLGPI Irterface

B 3-12 FPGA Interface 27 DRE

[i] Note:
ChlE, voa-Taty YR 2/ - E—FTHEH CPU B0 - T TARELERT NEHES
T BABIZEZNZT B/ DASEEEIHE High IZH##5T B, BLIETOEI YDA REL
THET 8_EETEET,

4. Enable HLGPI Interface DFTVIMNNTER (TIAILEL) [THEOTWSIEFHERLET .

[i] Note:
CHlE, SDRAM A2 BTT—IX THFEHEDE (14bit) ZADEFEDABEEL TREETIEDA T
3 T, CDEETIE. COIEEIFRELYEE A,

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

HPS & FPGA RIZIZFZENENMTRA AL—TIZ1EER—MHYET , R—r &L TIE HPS M5 FPGA
~ 2 RH#i.FPGA K5 HPS N 1 REETT . HPS MD FPGA ~MD 2 ZIfiFR—MEZFNE N HPS-to-FPGA
interface. Lightweight HPS-to-FPGAinterface T3 s FPGA M5 HPS ~M 1 RfFDHR—KME FPGA-to-HPS TI,
FTRTOR—MIDNT, PIERTBIRRIZEL A RIED R ELR—DEREELSETFET A ENTESE
ER

Arm® ZFO4yH O HPS ID Master ST HI+ERTBIBEEIE.
Yy DOFRELR + FPGA BIDIVR—R MDA TybTRLR] ODFTRLUAREEETHETTIER
FTHENTEET, TVICDTRLAIETREDEND &SI

HPS-to-FPGA interface /% 0xC000_0000

Lightweight HPS-to-FPGA interface /% 0xFF20_0000

LIRFOTLET,
HPS FPGA a>7<¥2 FPGA
i F;:;A Ht:s :Dy_ Fa—n
OxFFFF_0000 % _____ B 38 s g
~ SCU & L2 Registers | 1 I ; e L L L T .
o570 a0 | EOOFON BT R e
A - ! i ex. ex-
Peripherals & — | Meowrry | “Neowre | |
L3 GPV 1| uss || mwsos | k0S|
OXFF40_0000 | | i
i | E— - scu :
OXFF20_0000 Lightweight FPGA Slaves gy -2
DAP R & i I | E—
h : L2 Cache H
GFF00_0000 STM : - Pe ZEE U S ——— (512 KB) —'_
0XFC00_0000 | owa R |
FPGA Slaves ' = ’
0xC000_0000 ' Wit oo
14 -
: D;bug
ort
0x8000_0000 ! e E—
SDRAM
FPGASLAVES FPGA slaves 0xC0000000 960 MB
0x0010_0000 PERIPH Peripheral 0xFC000000 \ 64 MB
gxggg:)_gxg IBOOt ROM or On-Chlp RAM ] LWFPGASLAVES Lightweight FPGA slaves | 0xFF200000 2MB
Xx0000_

EL2OMBHEIL LE=NR(AXIDTRY)I@HURFTFEND

3-13 HPS & FPGA DRER/SRE Arm MSRI=-ZRLRATYT

[i] Note:
HPS - FPGA DA 871 —XIZEIL TIE, ¥O=H-F 250 —EXIZEEHHINET DT, H#
B TSRS,
SoC [ELSHTHAR -HPS-FPGA BID T IR AL

RR—DFYREZETNET,

s —— |
Ver.17.1/Rev.4 20194 7 B 16/103 ALTIMA Company, MACNICA, Inc.


https://service.macnica.co.jp/library/124437
https://www.alt.macnica.co.jp/
http://www.altima.jp/members/

() ALTIMA

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

5. AXI Bridges ©2433>|ZT. FPGA-to-HPS interface width % Unused. HPS-to-FPGA interface width % 64-bit.
Lightweight HPS-to-FPGA interface width % 32-bit [ZEXEL TLZELY,

|~ AXI Bridges

FPGA-to-HPS interface width: '54_“
HPS-to-FPGA interface width: '54_“
Lightweight HPS-to-FPGA interface width '32_“

-

-

2

-

|~ AXI Bridges
FPGA-t0-HPS interface width:

-Llnused - .

HPE-to-FPGA interface width: -54_“

Lightweeight HPS-t0-FPGA interface width '32_“

-

-

3-14 AXIBridges DERE

[i] Note:

FPGA-to-HPS interfaces ZHZZFHE. FPGA D TR ZHY HPS DNXYTTS)AZF IR TBZENT

EXT, COETTIHEALEE A,

HPS-to-FPGA interface ZHiN-F B, HPS VR ZELY FPGA DNXYTLSI)LIZF IR TEEHNT
&£, HPS-to-FPGA interfaces (£, 32 /64 /128 bit IEZ:ZIRTEETHY, CDEE TIE, FHD 64bit 15

EFREBLET

Request 7S a iiESLIZELDA T avhHBYET,

FPGA interface R—I%F FIZRXH0O—)L 9 % &, FPGA-to-HPS SDRAM interface, Resets 354 U* DMA Peripheral

7. FPGAto HPS SDRAM Interface MFRTRENDET FPGAinterface I RHFXO0—)LLET,

f2h_sdram0 A>3 27x—R%&91) L. E] REVED )L T AV B 7—REHIBLET .

ZblE FPGA M5 HPS D SDRAM ASF ALYKNZT7 A TEBRLEER—NTT, A 2—aRIkE
ACP (7Ot5SL—4-ae—L i -iR—k) ZNSHVDTEERIZTIELRATEEYS . ZOKRA. T—2DE—

Lo FaA—FNEDRENHYFET
SEIFFERLEEADTR—MEAIBRLET .

|' FPGA-to-HPS SDRAM Interface

Click the '+ and - buttons to add and remove FPGA40-HPS SDRAM ports.

~ FPGA-to-HPS SDRAM Interface

[3tte T4 Width

f2h_sdrami AXI-3 64

1

E 3-15

Ver17.1/Rev.4 2019 &£ 7 A

17/103
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9. Resets Y3 FETRIO—)L-ZIULET,

10. Resets 723 TlE. HPS JEIRDI=ODITRTOFA T arNEH-> TSI EEERELET,

11. DMA Peripheral Request 22232 Tl Enabled FIDTDTRXTDITH No ERTRSIN TSI EFHERLE
ER

[i] Note:
DMA peripheral request ZH30Z9BE. HPS D DMA 3> ~O—=0 Peripheral Request 155% FPGA
T7 IV OB FERTATBEIZZTYE T, Peripheral Request 1554 FIHLT- DMA X115 8 7R,
BEIL No ZztIFT,

12. Interrupts 247> 3> (). Enable FPGA-to-HPS interrupts 4 7S ar A ERI > TN L2 HERELET, 5
(X FPGA [ZRELFzaVR—RUEDD Arm® TOyH (R L TEIYAA FERALER A

Resets / DMA / Interrupts DEREIFLUTDEYTY (TIAHILMDSERIHYFELA):

" Resets
[~ Enable HPS=to-FFGA cold reset oufput

[~ Enable HPS warm reset handshake signals
[~ Enable FPGA-to-HPS debug reset request
[~ Enable FPGA-to—HPS warm reset request
[~ Enable FPGA-to-HPS cold reset request

|Z_DMA_Peripheral Reguest
Peripheral Request ID | Enabled

I Mo -

1 Mo

2 Mo

3 Mo

4 Mo

5 Mo =]
- lntﬁs

[~ Enable FPGA-to-HPS terrupts
|~ HPS-to-FPGA
[~ Enable GAM interrupts

" Enable clock peripheral interrupts

[" Enable CTI interrupts

[~ Ensble OMA interrupts

[~ Enable EMAG interrupts (for EMAGH and EMAGCT)
[~ Enable FPGA manager interrupt

[ Enable GPID interrupts

[~ Enable I2G-EMAG interrupts (for [2G2 and 1203)
[ Enable [2C peripheral interrupts (for 12G0 and I12G1)
[~ Enable L4 timer interrupts

[ Enable MAND interrupt

[" Enable OSGC timer interrupts

[ Enable Guad SPI interrupt

[~ Ensble SD/MMS interrupt

[~ Enable SPI master interrupts

[ Enable SFI slave interrupts

" Enable UART interrupts

[~ Ensble USE interrupts

[~ Enable watchdog interrupts

3-16 Resets / DMA / Interrupts DE&5E
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3-3. 7Y 3 : HPS RYDTT)LMDERTE (MAC. UART. 12C. SDIO. USB)

Peripheral Pins 27 (& HPS RERIZ/ \—Ra—TybENTLVS HPS RYDTSIIVEFHIZT BT TT,

HPS MEYDELKIFTRK 4 DDORYITIZILTHESNTVET . LOLGHISFERTELDE 1 DORY)
TITINDHTY , ZDT=d. BT EHRYITIIILRLTTEUAFHRELLENKIIC. EVDEY B TEIEET
BDHENHYET . EVDEIVLETIXHRK 3 BYD/ASA—2 (HPSI/0Set0~3) MHERTHIENTEET,

................ 7T HPS Pins )
! HPS Pins i ‘ HPS Pins HPS Pins i (MIXED2 Bank) i HPS Pins- ” HPS Pins:
| (DEDICATED Bank) | | (GENERAL Bank) | | (EMAC Bank) || HHP470only || (FLASH Bank) || (MIXED? Bank)
A LA
LN s £
= ] =3
f38sx e
>  Scan S28F0 g
Managor | £ 5859
£~
Y L
Pin Mux
i A 't A
oy L
? | Emaco1 |[ussoa | [ Fasn
& Controllers
= System Manger (NAND,
— System registers directly drive SOMMGC,
Managsr mutx selecls QSPI
¥
*//, GPIOILoanlO Mux '«
'

Y
GPIO 0,1.2

B 3-17 HPSI/O0 DEL-TILFTLYY
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__ 1. Peripheral Pins #7%:&RLET,

2. Ethernet Media Access Controller @) EMAC1 pin % HPS1/OSet0 [ZERELET,

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

4. SD/MMC Controller @ SDIO pin % HPS1/0Set0 [ZEEZELET,

5. SD/MMC Controller 0 SDIO mode % 4-bit Data IZEZELEY,

6. USB Controllers @ USB1 pin % HPSI/OSet0 IZERELET,

7. USB Controllers @ USB1 PHY interface mode % SDR with PHY clock output mode [ZEXELFET,

8. SPIControllers @ SPIM1pin Z HPSI/OSet0 IZERFELET,

9. SPIControllers @ SPIM1 mode % Single Slave Select [ZE¥ELET

10. UART Controllers @O UARTO pin % HPSI/OSet0 IZERFELEY,

11. UART Controllers @ UARTO mode % No Flow Control IZ3XELFET .

12. 12C Controllers @ 12C0 pin % HPSI/OSet0 IZERXELE T,

13. 12C Controllers @ 12CO0 mode % 12C IZERELET,

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

15. 12C Controllers @ 12C1 mode % 12C IZERELET,

BERD/INTGA—RFRR—DFSRL TS,

s —— |
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) ALTIMA
~ Ethernet Media Access Controller |~ Ethernet Media Access Controller
EMACH pir: EMACO pin [Uneed =]

EMACD mode: IN"{P' vI EMACO made AR vl
EMACT pine IUnused vI EMACT pin: HPS 1/0 Set 0L|
EMACT mode: IN;p‘ vI EMAC rriode IRGMII 'I
~ NAND Flash Controller [~ NAND Flash Controller
NAND pir: IUnused vl MAMND pir: IUnuaed - l
NAND mode: IN,fp, vI MAND mode: IWA vl
[~ Quad SPI Flash Controller [~ Quad SPI Flash Controller
QSPT pir: IUnused v I QSFI pir: IUnuaed = l
QSPL mode: IN/P' vI CISPI mode: IWA vl

[ SD/MMC Controller [- SD/MMC Controller

D10 pin: | Unused [= SDIO pir [HPS /0 Set 07 |

SDI0 mode: IN;p, vl SOIO rode: |4—bit Data 3
[~ use Qontrollers [~ USB Controllers

USED pin: IUnused vI IUSED pin: IUnused vl

LISB0 PHY interface mode: IN";P' vl ILSB0 PHY irterface rmods: IWA v[

LSBT pire IUnused -] BB pir: [FPs /0 Set 0]

USE1 PHY interface mode: IN;‘P. vI LEB1 PHY interface mude [SDR with PHY clock output mode ~ |
[~ sPI Controllers [~ SPI Controllers

SPIMD pir: IUnused 'I SPIMD pin: IUnuggd - l

SPIMD rmode: IN/P' vl SPIMD mode: |W vl

SPIM1 pin [Urused =) SPIMI pin: [FPs /0 Set 0.7
SPIM1 made: W SPIMI made: IW
SFIS0 pin: [nused =] SPIEO pin Torzed =]
SPIS0 mode: Im SPIS0 mode: m

SPIS1 pin: [Unused =] SISt pin: [Ursed =]
SFIS 1 mode: m SPIST mode: [wa=]

[” UART Controllers [~ UART Controllers
UARTD pin: [Unused =] UARTO pirt [HPs VO set 0 7
UARTH mode: [hia =] UARTO rmode: [No Flow Cortrol = |
UART pin: [Urused =] UART pirt [Ureed =]
UART! mode: [nra =] UARTY rrode: [wa>]

[* 12C Controllers 12C Controllers
1260 pir: [Unused =] 1200 pir [FPs /0 Set 0]
12G0 mode: W 1200 mode:
I2G1 pin: [Unused =] 1201 pin
12G1 made: W 12C1 mode:
1202 pin: [Urused =] 1962 pirr
12G:2 mode: m 1202 rode:
2G4 pin: [Unused =] 12C3 pinc
12G3 mode: m 1203 mode:

[~ CAN Controllers [~ CAN Controllers
CAMD pin: IUnused ;I CAND pir: lm
GAND mode: W CAMND rode; wax]
CANT pin: Im CAN pir: Im
GAN1 mode: [nra =] GAM made; [wa=]

[~ Trace [ Interface Unit |~ Trace Port Interface Unit
TRAGE pirr IUnused 'I TRAGE pir: IUnuaed A l
TRACE mode: IN;’P. vl TRACE rrode |N/ vl

B 3-18 HPS NI JILDRE

]

]
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Peripherals Mux Table 933> CIERELI-EV DB EFHERT H_ENTEET,

1 DOEVIZIF 1 DOBREILNEZBZEFTEFEA, TDT=H. HPS DEHRYIIILARLCEVF
FRALY. BLE>IZ HPS RYTIF)LE GPIO DZREIFSZ YT BHELIETEEFLA TDE=H. 2D
Peripherals Mux Table 273> T, £E> D FAREHEAL TSN,

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

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

TIEEBIZFALTLVARLEVE GPIO EVIZERELTHELES,

16. Peripherals Mux Table 223> T GPIO09 %4')vo3 B &IZKY. GPI009 ZEFN-LET,
! RIGICHEAINBIGENHYFET O T, MELHILVDESISTEL TS,

|* Peripherals Mux Table

RGMIID_TX_CLK GPIC00 LOANICOD
RGNMIO_TXDO GPIo01 LOAMIOOT
RGNMIQ_TXD1 GPIC02 LOANIOO2
RGMIQ_TXD2 GFIoo2 LOANICOS
RGNMIO_TXD3 GPIo04 LOANIODS
RGNIO_RXDO GPIO0E LOANICOS
RGNIO_MDIO 12C2.SDA (SetD) GPIcoe LOANICOE
RGMID_MDC 12C2.5CL (Setd) GPIOT LOANIOOT
RGNMIO_RX_CTL GPIo08 LOANIODS
RGMIID_TX_CTL GFIC09 LOANIONS
RGMID RX CLK GPIC10 LOAMITAD

|* Peripherals Mux Table
RGMIIO_TX_CLK
RGMIIO_TXDO
RGMIO_TXD1
RGMIO_TXD2
RGMIIO_TXD3
RGMIIO_RXDO
RGMII0_MDIO 1202.5DA (Set0)
RGMIIO_MDC 1262 SCL (Se10)
RGMIID_RX_CTL
RGMIIO_TX_CTL
RGMIIO_RX_CLK

LOANIOND

3-19 HPSGPIO09 (DEESE

| E=:
LLO O TELD D=5 HPS component XA 7OT ;K IXDETIZHS [Finish] Z:ZERL T HPS
component XA FOT Ry IXRFHICT-#, BE hps 0 AiR—RANEZTILI) Il TINGA—Z 01>
K ZEEEEZ T TS0,
L LL<IZ, Parameters XD “x” F#0w oL THL/=#., BE hps 0 Ih—RREZ T ILTINS
A—=BoLRD FREERE I TS0,

s —— |
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EMACO.RX_CTL (Setl) GPI00g : ::1‘;;;;: :“;%:2‘:?;‘8‘1‘1‘;;‘
EMACO.TX_CTL (Sef0) P1002
~# WICRON MT42L128M82l
EMACO.R>_CLK (Se10) +P1010
~# MICRON MT#2L128M32l
EMACO.RXD1 (Setd) GPI011
® MICRON WT42L128M32l
EMACO.RXDZ (Setl) GPI012
® MISRON MTATHIZEM 16 -
EMACO.RXDE (Setl) GFI013 : - Dieal. i -l
WAND ALE (5210} e ~® MIGRON MT47HI6MI1GE LBl [Remove this view from the screen (CirHF& | —————————
~# WICRON MT47H32M 16k :
NAND.CE (52i0) SPI015 o MISRON MTATHIM b Arria V/Cyclone V Hard Processor System
HAND.ELE [5ef0) R0 ® MIGRON WT4THI2M I5F altera_hps
s ot YT ® MIGRON MTATHIZMS-3 T TOFoEed |
: ~# WICRON MT17H32ME-3
NAND.DOA (3t fRoE ~® MICRON MT47HB3M 16k SPIS1 mode: [na =]
MAND. D1 (Seih) SPI020 & MIGRON MT4THRAMIAE
HAND.DQ2 (Set) GPIOZ1 : [ UART T
5 Controllers
MAND.DOZ (Set0) GPI0Z2 | Aonly Update.. =t
. = UARTY pir: |HPS 1/0 Set 0 7 |
UARTD mode: IND Flows Gantral Yl
LUART pir: IUnused .,I
UART1 mode: IN"(P' vI
~ 12C Controllers
1260 pin: |HPS 1/0 Set 0 7 |

Cancal

B 3-20 GPIO ERERFICHVVITERNSIIHGEDOHEFE

17. [E#RIZ GPI035. GPIO40. GPIO53. GPIO54, GPIO61 ZHZN-LET .

QSPI_551 ) GPI035

SDMMC_CMD [cizioRg
SDMMC_FWREN GFIOaT
SDMMC_DD GPIO38

SDMMC_D1 GR35

SDMMC_D4 GPI040

SOMMC_DS CRIoaT

SOMMC_DE GPID42

SOMMC_DT GFI043

SDMMC_FB_CLK_IN | |SDIOCLK. IN {SetD) GFIO44
SDMPMC_CCLE_QUT  [sDi0.CLK (SetD) GPIO45

SDMMC_D2  [sDi0.D2 (Setd) GPID48
SDMMC_D3 _ [sDI0.D3 (Setd) GFIO4T
TRACE CLK TRACE CLI {S=tD) GPIC4E

TRACE_DO 0.RX (Set0) || TRACE DO {Set0) GPIO48

TRACE D1 0.TH (Set0) || TRACE D1 {Setd) GPIOSD

TRACE_D2 7C1.5DA [SetD) | |TRACE D2 (SetD) GFIOET

TRACE_D3 “1.5CL [Setl) JE || TRACE D2 [Set0)

TRACE_D4 |eant Rx [Set0) |[SPIS1.CLIK (S=t0) TRACE.D4 (Setd) GPIOS3

TRACE_D5 CANT T [Setll} |sPis1.MOSI (Seth) TRACE D5 (Seth) GPIOG

TRACE_D6 I2C0.5DA [SetD) SFIS1.550 {Set0) TRACE.DE (Set0)

TRACE_DT i2C0.5CL [SetD) SPIST.MISO [SetD) TRACE D7 (Set0) GPID5E
SPIMD_CLK UARTD.CTS (Set2) (Set1) (Setd)  [I2C1.5DA (Setl) SPIMO.CLEK (S=t0) GPIOST
SPIMO_IIOS] UARTO. RTS {Set2) (Set1) (Setd)  [I2C1.SCL (Sett) SPIMO.MOS! {S=t0) GFIOEE

SRIMO_IWNS0 UART1.CTS (Setl) |cANTRX (Sett) 1| sPima . MISO (S=t0) GPIOES

SPIMD_SS0 UART1.RTS (Setl) |CANT.TX (Sat1) " |sPive. S50 (S=tD)

UARTO_RX SPIMD. 551 [Setd) CAND. R {Set0) LARTO.RX (Set1) GPIOG1

UARTD TX SFIMT 551 [Setl) CAND. TX (Sst} UARTD.TX iSetl) ) GFID82

3-21 HPSGPIO DERE
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18. BER. UTORDELIIZIS—MHTIVENZEEHERRL TZELY,

" Arria ¥/Cyclone V Hard Processor System — hps 0 i

“ Armia V/Cyclone V Hard Processor System

Foas TS Doourertation
= T Terae ot
ook Disgram | o VAT
I Show sizals LB pirc HPS 1/0 Set O >
BB PHY inerface mode: [SOR with PHY clock outaut mode ¥ ] F
- SPI Controllers i
hps_io SPIMD pire = =
h2f axi_clock SPIMD mode: A ¥
2f bw_axi_clock )
SPIM pin: HPS 1/0 St 0 >
SPIMI mode: Singde Slave Select ¥

SPISO pi iz
SPISO mode: [wa=]
SFIST pin: [oeed =]
SPIS1 mode: [wa =]

|~ UART Controllers
UARTO pirr. [Hrs 1o st 0 7]

LARTO rioele: N5 Fiow Cortrol
UART! pin [ =]
UART! mode: W -
4 e | LI—I

*. Warming hps 0. “Configuration/HPS—to—FPGA user O clock frequency” (desired_cfg clk mhz) requested 1000 MHz, but \
*, Warning hps_0: 1 or more output clock frequencies cannot ke achieved precisely, corsider revising desired output clock frequenci
*, Warning hps_0: ODT is disabled. Enabling ODT (Mode Regster 1) may improve signal irtegrity
@ Info: hps O: HPS Main PLL courter settings n=0m =73
@ Info: hps_0: HPS peripherial PLL counter settings: n =0 m =39

‘ | »

Cancel Firish

3-22 IT5—HELESDRTGI

BIZIE. & 3-23 DESIEITS—IHETLVAIBE . SPISO & UARTO DEVDBRENEEZTLVET DT, BBFEIC
RUDELHEESEL  BIEZ 1T TLIESLY,
COHITIE, REFALLL SPISO ZFHT DI EELL>TNA=H, T5—IZHE>TULVET , 5REZ Unused
ETBE. IS—HEAFET,

_ x|

“ Aria V/Cycone V Hard Processor System

Magmtaws AtEF3 PEE Documertation
~ Block Diagram LA =l
I Show sigrals BEl i RS /0 S0t 07 _
LBEN PHY interface mode: [S0R with PHY cock output mode 7 | F
|~ SPI Controllers L
ppsio | SPIMD pin: [Crused =]
12f_axi_clock SPIMD mode: m/A =

2f tw_axi_clock

SPIMT pin: HPS 1/0Set 0.7
SPIM! mode: o - i
SPISO pir

SPISO mode;

fEALZLLY SPISO 238-T
Li=f==--

. Warning hps O 1 or more output clock frequencies canmot be achieved precissly, corsider revising desired output clock frequenci
& Warning hps 00 ODT s disabled. Erabling ODT (Mode Register 1) may improve sigal integrity

@ Irfo: hps 0 HPS Main PLL counter settings: n =0 m =73

(@ Irfo: hps_0: HPS peripherial PLL courter settings: n=0m =38

| | ¥
‘Cancal

H 3-23 I5—1HHEEDHRTRH
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3-4. AT7v7 4 : HPS YOVIDHRTE

HPS Clocks #7 Tl&. Clock V—RERELEBHEREINET . CNHD/NTA—RIE, T T Clock Manager
Component TEEINET,

CDRTTHRESNTE=NSGA=EIE, T—rO—4 (Preloader Y7+ 7)) DEBBICERINET,
Preloader & [EE 2: VIO 7EE (1) Preloader M4 TERLEYT .

1. HPSClocks 27 %#FERLET .
2. InputClocks #T%EERLET,

3. EOSC1 / EOSC2 clock frequency /% 25MHz IZEXESNTLNDILEREEBLES  Ffz. T TD FPGA-to-HPS
PLL Reference clocks A XN /> TNVAIEEHERELET . EOSCL IE HPS IDERAE>T HPS M MPU M
IAYIEERT B=OITERYOYY ) —XTY , SEEAL TS Atlas-SoC 7R—K4> DE10-Nano R—F
Tl&. 25MHz DAL TLS=HOZDKIITFHELTLET,

FRGiA Interfaces | Peripheral F‘insl HPS Glocks 'SDF{F\Ml

Input Glocks | Cytput Glocks |
[* External Clock Sources

EDSC clock frequences |g5_|] EHZ
EDSC2 clock frequence: |25.|:| Hz
" FPGA-to-HPS PLL Reference Clocks
[ Enable FPGA-to-HPS SDRAM PLL reference clock
[ [Enable FPGA-to—HPS peripheral PLL reference clock
FPGA-to-HFS SORAM PLL reference clock frequencey: |[|_[| W Hz
FPGA-to-HPS peripheral PLL reference clock frequency: ||]_[| Mz
" Peripheral FPGA Clocks
EMACH emacl_md clk clock frequency: Imu MHz
EMACT emacl gtz clk clock frequency: |1|:||:| W Hz
EMACT emac]_md_clk clock frequency Imu MHz
EMACT emac] gtz clk clock frequency: |1|:||:| tHz
L5PI gzpi_sclk_owt clock frequenca: Imu M Hz
SPIMD zpiml_sclk_out clock frequence: Imu Mz
SFIM1 zpim 1 _=clk_out clock frequenca: |1|:||:| MHz
2SO0 i2c0 clk clock frequency: Imu MHz
[2C1 i2e1 clk clock frequency: |1[|[| MHz
[2C2 i2c? clk clock frequency: Imu MHz
[2C3 1203 clk clock frequency: |1|:||:| tHz

B 3-24 HPS to FPGA Clock (DE&5E
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o ALTIM

A Macnica Division Company

____4. OutputClocks 27ZERLET,

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

FPGA Interfaces| Peripheral Pine HPS Clocks | SDRAM|

Tnput Clacks

[~ Clock Sources
Peripheral PLL reference clock source:

|EOSC1 clock

IF'eripharaI MAND SDMRC clock,
IF'eripharaI MAMND SOMRC clock
[Main GSPI diock

IF'eripharaI base cIockLI
IF'eripharaI base cluckll

SDOWMC clock source:

MNAND clock source:

QSPI clock source:

LA Ll 14|

L4 MP clock source:

L4 5P clock source:

[~ Main PLL Output Clocks — Desired Frequencies

Default MPU clock frequency: |925_O Iz
IBC0.0 i

|135,O vl M | DE10-Nano MiF&(d. 200.0 MHz

DE10-Nano MDiZ&I1E. 800.0 MHz

v LU= default MPLU clock frequency
MPL clock frequency:

L3 MP clock freqguency:

L3 SP clock frequency: 925 | Mg DE10-Nano MDi5&(&. 100.0 MHz
Debug AT clock freguency: |25-OLI hiHe
Debug clock freguency: 125 = | hiHE

Debug trace clock frequency:
L4 MP clock freguency:
L4 5P clock frequency

|25.0 hd l M-
|1 oo M-z
|1 0.9]] Wiz

Corfiguration/HPS-to—FPGA wser O clock frequency: |1 oo M

|~ Peripheral PLL Output Glocks — Desired Frequencies

SOMMC clock freguency: lw M-z
MNAND clock freguency: |125— [~z
[p000 e
|250.0 'I il

|250.0 'l hiHe

|203.0 Wiz
IEC0.0 WHe
|1 000 itz
|1 000 iz
ISEIID He

Q5P clock freguency:

EMACO clock frequency:

EMACT clock freqguency:

5B clock frequency:

SPI clock freguency:

CAMND clock frequency:

CAM clock frequency:

GPIO debounce clock frequency:

[ HPS-to-FPGA User Clocks
[~ Enable HPS—to—FPGA wser O clock

[~ Erable HPS—to-FPGA wser 1 clock
[~ Enable HPS—to-FPGA wser 2 clock
HPS—to—FPGA user O clock freguency:
HPS—to—FPGA wuser 1 clock freguency:
HPS—to—FPGA user 2 clock freguency:

|1 0o =z
|1 0o iz
|1 0.9]] =z

B 3-25 HPSto FPGA Clock D&5E
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3-5. A7v7 5

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

: SDRAM DEXTFE

SDRAM #J(Z[&, HPS I SDRAM X hO—5H & UVHEHRTT 5 DDR [CRHT B/ \TA—2%{ET DA TS
avhHYET, SDRAM 2T DAERIZIE SDRAM R DT=HESIZ 4 DDAHAT (PHY Settings. Memory
Parameters, Memory Timing. Board Settings) H\&HYZET,

1. Arria V/Cyclone V Hard Processor System 4> ROMDTERD [Finish]) 0y ILET,

CODIREIZEKY. HPS OV R—=R AN Platform Designer AT LIZIEBMENET , (ROFIET Presets

AVRIERTT BI-DITHEIGIRIETY)

4 Arria V/Cyclone V Hard Processor System - hps_0

“ Amia V/Cyclone V Hard Processor Systern

o Altera b

[* Block Diagram

[ Show sigrals

[FPGA Interfaces| Perigheral Pins | HPS GiocH)) SDRAM |

-

SORAM Protocol: [DORG. v

hps_0 PHY Settings | Memary P | Memary Timing | Board Settings|

o

s _io

h2f_axi clack

[* Clocks

h2f Iw_axi_clock
clock

Memary dack fracuency: 2000 | MH

[ U= srecified frequency instead of caloulated frecuency

o —

Achieved memory clock frequency: 13000 Mz
PLL reference clock frequsncy: 1250 MHz
Advanced PHY Settings

Supply Voltage -

/O standard

< | [T ] 3

<]

[T ]

»

@ Irfo; hps O HPS Main PLL counter settings n=0m =73
@ Info: hps.0: HPS periprerial PLL counter settings: n =0 m =39

72, Warning hps 0. * Configuration/HPS—to—FPGA user O clock frequency” (desired_ofg clk mhz) requested 1000 MHz, but only achieved 57.3658421
/+, Warning hps.0: 1 or more output clock frequencies canrot ke achieved precisely, consider revising desired output dock frecuencies
. Waming hps 0 ODT is disabled. Erabling ODT (Mode Register 1) may improve signal integrity

<]

1

| b

Cancel Finish

3-26 Parameters 4R FRTDEH

System Contents 74> K@M HPS AVR—RULEZTILIYYILTEE HPS DA T avERTEE

Parameters A FORZRRSEET,

UL, RDFIET Preset V4V RIERTT DI-DIZLELIZIETT,

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

File Edit System Generate View Tools Help

System Contents 1>/F™ (2B
SNtz hps aAVR—RUME
FINI)9DF L -

EITEre | Dsvics Femiy 2] —f o
W soc_systen [soc_system.qsys¥]

hps_io

i 8= bitton pio_exterral connection ref reset
= clk Fef axi clock
[ m= dipsw_pio_exterral_connection hef axi_master
8- hislo ref hw.axi_clock

Fef_hw axi_master

BE V4V RIMNERTR

ion Coruuit

pn Corduit

HBE HPS /\TA—4

(Clock Input
Reset Input
Avalon Memory Mapped Slave
dipsw_pio_external_
PIO (Parallel 1/0)

Clock Input

Reset Input

|Avalon Memory Mapped Slave

button_pio_external
Arria V/Cyclore V Hard Proce.
Corduit
Corduit
Reset Output
Clock Input

A Master

Clock Input L
AXT Master e

Presets ¢ _cot ol
Cystem: socsystern  Path: hps O
Arma V/Cyclone V Hard Processor
System ? ;
altera_hps Details
FPGA Interfaces | Peripheral Pirs | HPS Clocks | SDRAM| [

[

General L
["] Enable MPU standby and evert sigrals

[ ] Erable gereral purpose signals
[ Erable Debug APB interface
["] Enable System Trace Macrocell hardware events
|| Erable FPGA Cross Trigeer Interface
|| Erable FPGA Trace Port Interface Unit
Enable FPGA Trace Port Alternate FPGA Interface
|| Erable hoot from fpga signals
[ Erable HLGPI Interface

A
FPGA-to-HPS interface width |Unueed v
HPS—to-FPGA irterface width |64-bit ]

Lightweight HPS—to-FPGA interface width: [32-bit |

3-27 HPS INGA—ARTE V1RO EBRT
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() ALTIMA

__ 3. Parameters I R™@ SDRAM #T%EH)vILET,

SEIZHONCHAEINTLVS Atlas-SoC 7R—F [ZEF>TLVS SDRAM @ Preset Z{FALET ,
Presets )4V RIMBRIN TS EEF/EZELET S

[i] Note:

Preset 1> RO FKTREIN TLVELVZE L, Platform Designer (D View *=1— = Presets ZiZ#iL
KRS TS,

FHTEERFRSNEUG AL, Platform Designer D View *=1— = Resetto System Layout ZZ#1E.
BE Preset Z:ZIRL THA TS0,

___ 4. Presets 74> R™® Atlas_HPS_SDRAM ')tz REIRLET,

" [Atlas HPS SDRANM

Library

& ELPIDA EDJA 1 0BBASE-SC
& ELPIDA ED.E30BBASE-SC
& JEDEC DDRZ-1066 Z56MB X5

| b e T I It R PR TR R

3-28 ) tyhD:ER

5. Apply #9)vILET, T5E. Atlas_HPS_SDRAM MAFET/N\ASA,SNB(FT T, COREIZHE-TLVN
(FEREMNELL RSN TLET,

____6. SDRAM ATMFRENTLVELMEEIE, SDRAM 2 TE9)vILET,

__ 7. PHYSettings 27%&7)vIL., TRIDFZELEO TSI ELEFHERLET

FPGA Interfaces | Peripheral Pins| HPS Clockd SDRAM|

SORAM Protocol: IDDRB vl
l PHY Zettings |'Mem:ury F'arametersl Mermory Timingl Board Settings

|~ Clocks
hermory clock frequency: 4000 M-
[~ Use specified freguency instead of calculated frequency
Achieved memory clock frequency: |4co_0 tiHE
PLL reference clock frequency: |25.0 M-

[~ Advanced PHY Settings

Supply Moltage: |1 S ODR3 - I
I/0 stardard: ISSTI_—1 Tk < I

3-29 PHY Settings DTSR
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___ 8. Memory Parameters 20%71)vL, TRIDFHELEO> TSI EEFHERLET,

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

FPGA Interfaces| Peripheral Pins| HPS Clocks SORAM |

SDRAM Protocal: |DDR3 vl

PHY Settingd Memony Parameters |hermary Timing| Board Settings

Apply memory parameters from the manufacturer data sheet

Apply device presets from the preset list on the right.
hemary verdar: Other =

hermory format: IDisc;rete Cevice 'I

herary device speed grade: Im iz
Tatal interface width: [z
MNumber of DCIS groups: |4

Mumber of chip select/depth expansion: IE,

Murmber of clocks: IE,

Row address width: |15—
Column address width: |10—
Bank-address width B

v Erable DM pins
[v DCIS# Erable

3-30 Memory Parameters

9. Memory Initialization Options 73> F TXY0O—)L-A> L. ODTRtt nominal value [~ RZQ/6 HMERES
NTWAIEFRERLET .

[~ Memory Initialization Options

Mirrar Addressing 1 per chip select: |0
I~ Address and| command pErity

Mode Register O

Burst Length: IEiurst chop 4 or 8 (on the ﬂy)LI

Fead Burst Type: ISequerrtiaI vl
DLL prectarge pmower down: IDLL off = |
Memory CAS latency setting I‘,u'

Mode Register 1

Ctplt drive strength setting RZCLE * I

OOT Rtt rominal value: [RZGJ/G - "
Mode Register 2

Auto selfrefresh methad: IManuaI - I
Selfrefresh temperature: Iermal - I

MWermory write CAS latency setting 7>
Dyramic OOT (Rt WR) value: ID;mmic; ooT DHTLI

B 3-31 Memory Initialization Options

Ver17.1/Rev.4 2019 &£ 7 A

29/103

ALTIMA Company, MACNICA, Inc.


https://www.alt.macnica.co.jp/
http://www.altima.jp/members/

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

__10. MemoryTiming 27%&91)vIL, TRIDBY DFRELLEO>TNDIELHERELET

FPGA Interfaces| Peripheral Pins| HPS Clocks SDRAM|

SDRAM Protocal: IDDRS vl

PHY Settin@l Mernory Pararmeterd Memary Timir‘gl Board Setting:

Apply timing pararmeters from the ranufacturer data sheet
Apply device presets from the presat list on the right.

us ) [i75 0 e
HHlee)k 50 s
t05 (basa) |50— s
tOH (keee) [1z5 s
tasa:  fizo 00 g
tCIH; IOSB— cyoles
tDAsCk fao0 g
tDESS: |0_25— oyoles
RS H: |Ogg— oyoles
tOSH: Iog— oyoles
tOES: Iog— cycles

E 3-32 Memory Timing
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11. Board Settings 2% %')y-L . Setup and Hold Derating 27338 XK 10 Channel Signal Integrity 23> T,
Use Altera’ s default settings AYEIRSN TLVDZ EEFERLET,

FPGA Irterfaces | Peripheral Pins| HPS Clocks SDRAM|

SDRAM Protocol: IDDRB vl
PHY Settir‘@l Merrory F'arametersl Mermory Timin! Board Settingll

Lke the Board Settings to model the boand=level effects in the timing analysis.

The wizard supports singe— and multi-rank corfigurations. Altera has determined the
effects on the output sigraling of these configurations and has stored the effects on the output slew
rate and the chanmel uncertainty within the UniPHY MegsiWizard.

These values are representative of specific Altera boards. You must change the values to account for
the board level effects for your board “ou can usa Hyperlyrx or similar simulators to obtain
values that are represantative of vour boand.

|" Setup and Hold Derating

The slew rate of the output sigrals affects the s=tup and hold times of the memory device.

You can specify the slew rate of the output sigrals to refer to their effect on the setup and hold tirmes of
hoth the address and command signals and the DG sigrals, or specify the setup and hold times directhy:

Derating method: @J@ Altera’s default ssttings

" Specifiy slew rates to calculate setup ard hald times

" Specifiy setup and hald times directlhy

CK/CK# slew rate (Differertial) o i
Address ard comrmand slew rate: |10— W
DQS/DAS# slew rate (Differential) o i
O3 slew rate: |10— W
IS [pes
tIH o5
t0S: bz
tDH [ozzs

|" Channel Signal Integrity
— —

# 3 © o

Chanrel Sigral Integrity is & measure of the distortion of the eve due to intersymbol interference
or crosstalk or other effects. Typically when ming from a single—rank configuration to & multi—rank
configuration there is an increase in the clannel loss as there are multiple stubs causing
reflections. Please perform yvour chanrel signal integrity simulations and enter the extra clhannel
uncertainty as compared to Alters’s reference eve disgram.

Derating Method: @_EE Alters's default settings

" Specify channel uncartainty values

Address ard command eyve reduction (satup) IO'O ra

3-33 Board Settings (1)

s —— |
Ver.17.1/Rev.4 20194 7 B 31/103 ALTIMA Company, MACNICA, Inc.


https://www.alt.macnica.co.jp/
http://www.altima.jp/members/

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

__12. BoardSkew 7 arETRIO—)L- AL R—F-XAFa2—HTRDEY THAZEFMHRLET

[- Channel Signal Integrity

Chanrel Sigral Integrity is & measure of the distortion of the eve due to intersymbol interference
or crosstalk or other effects. Typically when ming from a single—rank configuration to & multi—rank
configuration there is an increase in the clannel loss as there are multiple stubs causing
reflections. Please perform yvour chanrel signal integrity simulations and enter the extra clhannel
uncertainty as compared to Alters’s reference eve disgram.

Derating Method: & U= Altera’s default settings

" Specify channel uncartainty values

Address and command eve reduction (setupl IOO— -
Address ard command eve reduction (hold ) IOO—
nrite D0 eve reduction: IOO—
Wiite Delta DO arrival time: oo
Read DO eve reduction: IOO—
Read Delta DQS arrival time: IOO—

|~ Board Skews

PCEB traces can have skews between themn that can cause timing rargins to ke reduced. Futhermore
skews between different ranks can further reduce the timing margn in multi-rank topologies.

3 % O B o

Restore default values

MWaximum CK delay to DIk devica: Ioa—
Maximum D25 delay to DI device: Ioa—
Minimum delay difference between CK and DOS: I—om—
Wximurm delay difference between CK and DGS: Iom—
heimurm shew within OGS group: Iogg—
Mzeximurm shew between DOS groups: IOCQ—
Average delay difference between D0 ard DOIS: IOO—
Maxirmurn skew within address and command bus: IOCQ—

Average delay difference between address and cormmand and Gk IQO

3 3 0 3 3 © © 3 B

[ 3-34 Board Settings (2)

___13. Platform Designer 0 File *=a1— = Save Z:ERL. CCETOFIETIEELTZ HPS D/INFTA—FFEAR
RELET,

s —— |
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3-6. A7Y7 6 : HPS MDHYOYIETHYRAR—MESDIRE

CDARTYTTIX HPS D H2F TYwomoOvs& IWH2F Ty DIOvIDREETVVET .

CCTHRETHyO99(E. TV D FPGA BIDHOYY (TRIMD h2f axi_ck & h2f lw_axi_ck) T3,
HPS BIDY DY HIE 13-4, RTvT 4 - HPS YOI DEETE] THRELT 13_main_clk % 14_mp_clk &7%Y.
NHBRETHIAVIEIEERZYET, /O IDEWNE, TV HNTRIINENET,

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

FPGA Fabric
- 4 328 |
32, 64, or 128 Bits _ 32,64, or 128 Bits
(h2f_axi_clk) (h2f_tw_axi_ck) (f2h_axi_clk)
v 32 Bits 32 Bits <
g | (14_mp_clk) (14_mp_dk)[s
AL | i [ e M
HPS-t0-FPGA TV MTTMTT M 0
g F)' AHB | | AX AHB FPGA-to-HPS
Bridge , , Bridge
Lightweight
S -to- ' M
o HPS-to FPSGA Bridge A
AXI | (GPV)
64 Bits 32 Bits 64 Bits
(13_main_clk) (14_mp_clk) (13_main_clk)
M M 5
AXI AXI AXI
(L3 Main Switch) (L3 Slave Peripheral Switch) (L3 Main Switch)

L3 Interconnect

3-35 HPS & FPGA fEid&o0Ov%H
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___ 1. SystemContents #J(Z#EILET .

2. Export BIZ{EB R %0 A LT, Platform Designer AT LDNVEEBHREHT ENTEET, £IF
SEMLT= HPS a2iR—R MM hps_io 7R—RAY hps_io ELVIIEB B TIVAR—FEINTINSZEEHEEL
F9,

3. FE#RIZ HPS aVR—F2 D memory FR—EAY memory EWLVIEB B TIVRR—IEINTULNSIEERETRL
*9, ThLIEERIFEEZELS- HPS D SDRAM D 10 TI,

4. HPS OUR—FRbD h2f _resest #LVAR—ELFET, h2f_reset D Export FIZEF T ILY)vIL. "h2f_reset”
[TUR—LLF#. Enter F—ZFHWLTTVRR—IFET,

5. HPS L ClockInput /227t —X h2f_axi_clock DERFEFITLVNET . h2f_axi_clock D#ED Clock FIDT )L
B A= —T ok _0 Z:#ERL. h2f_axi_clock [ clk_0 ZHEHLET,

6. RIFRIZ HPS £ Clock Input A2 —RX h2f_Iw_axi_clock DFRFEEITLNET . h2f_Iw_axi_clock DIED
Clock BIDROYT A2 A=21—T clk_0 %FERL. h2f_Iw_axi_clock [Z clk_0 Z#EHLET,

+— System Contents I Address Wap = | Irterconnect Reguirements 22 ‘

em: soc syetem  Path: hps OREf reset
+ | Ue Connections Mame Description Export Clock
LN B clk 0 Clock Source
X =g cllkin Clock Input clk exported
3 C= clkin resst Reset Input reset
> — ¢ clk Clock Output clk 0
= O EE— clk_resat Reset Cutput
“~ v B onchip_memorny2_0 |OrChip Mermory (RAM or ROK)
clkd Clock Input clic 0
=1 Avralon Memory Mapped Slave [cik]
resett Reset Input [clk]
¥ B led_pio PIO (Parallel 1/0)
clk Clock Input clicO
reset Resat Input [k
=1 fusalon Memory Mapped Slave [clkl
< exterral_conrection [Canduit led_pio_external_con. .
¥ B dipsw_pio PIO (Parallel 1/0)
clk Clock Input clic 0
reset Resst Input [k
=1 Avalan Memony Mapped Slave [lk]
o external_conrection [Conduit dipsw_pio_external_c...
I B hutton_pio PIO (Parallel 1701
clk Clock Input cli 0
reset Reset Input [clkl
=1 Avalon Memory Mapped Slave [k
<A exterral_connection [Conduit hutton_pio_external_...
¥ B0 hps 0 Arria W/ Cyolore W Hard Proce
<A memory Conduit memory
t= hipeio Conduit hps_io
- Resat Output Double—click to
Hef awi_clock, Clock Input unconnec
H2f_axi_master AXI Master [Hef axi_cl...
F2f e ai_clock Clock Input unconnec
H2f by zi_rraster AR Master [HEF I zoxi_..

et

external_connection lLondu

button_pio_external_...

v = hps.0
memary Conduit memory
hps_io Conduit hps_io
Hef resat Reset Output hof veset
H2f awi_clock Clock [nput

AX] Master
Clock Input Double—click to

H2f axi_rmaster
| axi_clock
H2f vz _traster

336 YAV ETHRAR—MEBDETE
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3-7. R7Y7 7 : HPS aAVR—RURED A R—R U D IERE

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

__ 1. onchip_memory2_0 a2 R—RD Clock Input A2 7T—RAY, ck_0 [THEHSN TSI EEHERLET,
2. led_pio JR—RUR®D Clock Input 123 71—RAY, clk 0 [THEFIN TSI EERERLET,

3. dipsw_pio O R—F D Clock Input 1227 —RHY, ok 0 [THEFSN TWAIEERERLET .

4. button_pio J27R—F kD Clock Input A2 27T —RDY, dk_0 [THEFRSN TSI EEHERLET,

5. onchip_memory2 0 @ sl Z:EIRLI-B. AVIVIETHELEIZKYRTINDERY ITAZ2—D05
hps_0.h2f_axi_master Z#3ERLFET, “hIZkY HPS h2f_axi_master [Z, onchip_memory2_0 a2 R—Af2b
D s1 AT —ANEFRINET , CORET Am® FOtwvHS N5 FPGA ID onchip_memory N7 4

TRFTBHIENTEET,
+~ Syetem Contents Address Map & | Interconnect Reguirements &8 |
il LI !I System: soc svetem  Path: onchip rremong 0.s1

+* | e Conrections MNarme Description Export Clock Bas
2~ B clk0 Clock Source

¢ m clkin Clock Input clk exported
= m clk in resat Reset Input reset
- clk Clock Output clk

= clk reset Reset Output

e B onchip_memory2_0 (OnChip Memory (RAM or ROM)

v 5 Clock Input clk 0

x g Conrections: onchip_merm =

Filter

onchip_memory2 0 M s1 ZERL e
G FRSNIEHEY T A=2—hD

AT EE

X 3-37 arvih—R2 MEDES:

6. FEIFRIZ button_pio @ s1 ZHE9)vIL. EHEHY T AZa1—nh5 hps_0.h2f_Iw_axi_master ZEIRLFET, _h
[Z&Y HPS h2f Iw_axi_master [Z. button_pio JIR—ARMD s1 A ATT—ADNERSNET,

EHEED h2f_Ilw_axi_master THAHZEITEEL TS, Hi<E PIO OV R—RUMEERRTT,

7. R dipsw_pio @ s1 #H5)vIL. HEHY T A=1—5H\5 hps_0.h2f_Iw_axi_master Z:ERLFET, h
[Z&Y HPS h2f Iw_axi_master [Z, dipsw_pio JR—RUMD s1 /B TT—ADEHREINET .

8. [EIHEIZ led_pio @ s1 ZHVVUyHL. YT A=1—h 5 hps_0.h2f Iw_axi_master ZEIRLET, Tl
&Y HPS h2f_Iw_axi_master [Z, led_pio OV R—FUbD s1 43T —RAMNEHRINET,

s —— |
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9. HPS OVR—2RUEERL System Contents V4RO DERIZ#H 5. Platform Designer *Y—JL-/\—DETF
Rav%E EVAL ERALT, HPS aViR—RUhE dk 0 D TFITHEIL TSN,

ERTEST TH#D Platform Designer Y AT LIXLLTDEYTY,

fddress Map &2 | Interconnect Requirements &0 |

_I _I _I | System: soc_zystem  Path: hps_0h2f_lw_axi_master

4 | Use Connections MName Dezcription Export Cilack Baze End
! ~ = clk_ Clack Source
X (= clk_in Clock. Input clk exported
E (S clk_in_reset Reset Ihput reset
— ——————< clk Clock Qutput clk_0
= T+ clk_reset Reszet Qutput
-~ I~ = Q hps_0 Arria Wi Tyclone W Hard Processor 5.
- < me mory Conduit e mory
v 2= hpz_io Conduit hps_io
— “H h2f reset Reszet Output h2f_reset
h2f_axi_clock Clock. Input clk_0
r—< h2f_axi_master A Master [h2f_axicloc..
Clock Input
2 _master ; Double—click to export |[h%_lw_axi ¢
On- Ohlp Memory (RAM or ROM)
Clack. Input clk_0
=1 Avalon Memory Mapped Slave [clk 1] & 0x0000_0000 0:0000_ffff
reset] Rezet Input [clk 1]
W~ B led_pio FIO (Parallel 10}
clk Clock. Input clk_0
rezet Reset hput [c:Ik]
=1 Avalon Memary Mapped Slave [=Ik] & 0:0001_0040 0:0001_006F
A= external_connection Conduit led_pio_external_conne_._
v B dipsw_pio PIO (Parallel 140}
clk Clock Input clk_0
reset Rezet Input [clk]
=1 Avalon Memory Mapped Slave [i:lk] & 0x0001_0080 00001 _008f
< external_connection Conduit dipsw_pio_external_con___
~ E button_pio FID (Parallel 10}
clk Clock. Input clk_0
reset Rezet Iput [clk]
21 Avalon Memory Mapped Slave [clk] W 0:0001_00ch 0:0001_00cf
1= external_connection  |[Conduit button_pio_external_co...

X 3-38 RESETHD Platform Designer AT Ls

led_pio ~DTILCREEZEZATHET,

led_pio MEMD 2 DE®D Base §ZR5HE 0x0001_0040 EXRFSNTULVET , ZNA led_pio D Platform
Designer TDA YL TRLATYT D 8 TEHRELI=EKSIZ led_pio IZ7IERTHTRZ(L HPS
h2f_Ilw_axi_master TY, Lightweight HPS-to-FPGA D)y DR—X 7KL AIL 0xFF20_0000 TLI=D T,
ZD led_pio [T7VERTHIGEIFUTDMEIZGEYET,

Ty DAR—ZR 7KL X (0xFF20_0000) + Platform Designer M#A 7t vk 7KL X (0x0001_0040)
OxFF21_0040

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

RIZ. onchip_memory ~DT7ILREEZATHET,

HPS A5 FPGA IZXHLTDEIVEDD/NRXTEHS HPS h2f_axi_master Ty DR—R-FFLXIE
0xC000_0000 TL7Tz, §[Ell& HPS h2f_axi_master [Z$%#5EL7= onchip_memory ) Platform Designer M7 7+
YEFRLRMN 0x0 BOT,. ZDF/TEFTVYPDAN—X-FKRL R (0xC000_0000) NZDFEFE
onchip_memory IZ7972RXFHR—R-FRLREGYET,

s —— |
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3-8. ATv7 8 : Yt ybDEHER—R-TRLANE|YHT

CDRATYTTIE VYD —EEHRER—X - TRLAD BEEIY A TETVES,

1. Platform Designer D System *—1— => Create Global Reset Network ZE{RL . THAL DT RTD!)vh-
A5 71—RE—ETHEHELET .

2. EETRLADRFEELLEVESIZ, TRTOAVKR—RU D I=HITR—R-FRLRAZEHEBEY L TLET,
System AZ1— = Assign Base Addresses ZE2IRLE T,

File Edit | System | Gererate Wiew Tools Help

m Upgrade IF Cares.., B
_ Assign Base Addresses
« PG S esion Interrupt Mumbers
Aszsion Cuetorm [netruction Onoodes
Create Glokal Reset Metwark

Libran
=-Proc
B

Show System With Cleve Interconnect

Farmowe Benging Conmections

3-39 JEyrD—IEEHRER—X-FRLAOBHEIY LT

Assign Base Address Z1ToTCh. AIBRESEMNST=D TIHLELTLELEI D,
COEEFETIE, BRNIZBERYITIFILDAR—R-FRLRZBEEL TH o118, BEIMICTFL AN T H A&
NFEFEHATLI

3-40 IZRT KIS AR—R-FRLADIEICHAHABY—VEFEHATHIEITKY . PRLRABREZEETEET
0BT EICEESNENESIMNTILLET , PRLRZEELI-LMES X, PRLRARERICEY—IT
EE L TLEEL Y, Platform Designer @ Edit A=1— = Lock Base Address CHLEIETEET,

I Cooy INNTOTL L L

20 hps 0 Arria V/Cyclore V Hard Proce...
<A memony Conduit memory
<A hps_io Corduit hps_io
< Hef reset Reset Output h2f _reset
hef axi_clock Clock Input clk O
r—< hf axi_master AXT Master [Hef axi cl...
hef w_axi_clock Clock Input clk O

Double—click to export [FOf lw.axi....

B onchip_memonry2_0 |OrChip Memory (RAM or ROM)
clk Clock Input clk O
s Avalon Memory Mapped Slave [clk] & 0x0000_0000 0x0000_ffff
reseti Reset Input [clki]
B led_pio PIO (Parallel 1/0)
clk Clock Input clk O
reset Reset Input [clk]
sl Avalon Memory Mapped Slave (=[3] [BU){DDDI_UMD 0x0001_0D05f
<A exterral_connection (Conduit led_pio_external_connec...

3-40 R—R-P7FLADEE

s —— |
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E%5112 D Platform Designer S AT LDEFIRT] D

3-9. A7v7 9 : Platform Designer AT LDHER
1. EXEtL7= Platform Designer S AT LMUT®D 5 3-1
BYTHEIEEMRLFET [ 3-38 HETE

T1#® Platform Designer AT L] £BEIZLTLIEELY,

SEERAO Quartus® Prime 7OV IOMEDBEMERST=80 . TORAR—MES B ZTHRR—rEh TLY
BHZE BEVELLAASIN TSI EERHEZEL TSN, EEDFREH P WTIXEEDESTREFIALTE
(CENTRETT , F=. AV R—RUMDIEFIZHEEIIHYFEE A

F 3-1 HEHERD Platform Designer & AT L DIEHEIRRT

AVR—RUE R—+4 Ein
clk_in cdk ELTTHRKR—F
clk_in_reset reset ELTIHURKR—
- clk T RTOAVR—FRU M B
clk_reset hps_0 ZBRL. T RTHDAVR—R U MIHER
led_pio external_connection led_pio_external_connection &L TIHRAR—k
dipsw_pio external_connection dipsw_pio_external_connection &L CTIYRXR—k
button_pio external_connection button_pio_external_connection &L TIYRXR—k
h2f_axi_master onchip_memory2_0.s1 [Z$&#E
led_pio.s1 [ZHEHE
hps_0
h2f Iw_axi_master dipsw_pio.s1 [Z§&#kE
button_pio.s1 [}

2. Platform Designer ) View *—1— = Device Family ZEiRL.

Device Family /' CycloneV 22 TLVAIZ &,

Device A\ Atlas-SoC R—F D15 &L 5CSEMA4AU23C6, DE10-Nano Rh—KFMDiE& (L 5CSEBA6U23I7DK [Z7%:

STWVAIEAHEELET,

2 Platform Designer - soc_system
File Edit System Generatg

&P Catalog

Project

Library

E-Processors ard Peripheral
£ Embedded Processors

Nios II (Classic)

<
!

.. | | Edit

-8 New Component._

li Ham Processor Syetems :;5

io® Arria W/ Cyclore v |

.gsys* (C:¥lab¥soc_lab¥cv.

ools Help
"

Rddress Map

W Assignments

s Block Symbol

- Clock Domains - Beta
1= Connections

g L Dol
E l..!.' Device Family |
@ Nios II Processor

Hierarchy
“% 1P Catalog
Instance Parameters
Instrumentation - Beta
B Interconnect Requirements
Messages
Parameters
i Presets
Reset Domains - Beta
Schematic
System Contents

Reset to System Layout !
Reset to IP Layout '

Hierarchy  # | & Device Famil

Cystom Layouts

|' Device Settings

Cevice family. |Cydlore W
Cevice

SCSEMAGLZI0E

-

-

B 3-41 Device Family %7

s —— |
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3. Platform Designer 0 View *=1— = Interconnect Requirements Z3iRL .
Limit interconnect pipeline stages to & 1 [ZERTELFET  REEFIEOT LAV T ITRBHTET A, FHFIC

FPGA DADYIHRELLGYET
Clock crossing adapter type /% Handshake [Z#>TUL\HZ E&EFERLET,

File: Edit System Ger‘er‘atel|\fiew lTu:uoIs Helg

E‘EAddre&; M_ap nterts 2 | PIEEIEEH ool [ [nteroonnect Requirements
W Assignmerts

L processor St Block Syimbol nterconrect recuirements for the system ar an interface.
Project n} Glock Dormains — Beta o et
- New Component.. ¥ Corrections o
Library [E) Cetails conrect pipeline stages tg |1 Vl
H-Processars and Peripher: T e Bl .
BH-Ermnbodded: Bricscsars vice Farmily =ing acagpter type: |Hardshake v|

‘e MNos Tl (Classico @ Generation Messages

“ew Mios Il Process I Hierarchy
E+Hard Processar Camp 1D Catalog (B hie .

% Altera HPS Em Identifier
o Altera HPS Gl ' Iretarice Pararreters Clock «
. e Limit il
2 Interconnect Reguirements Enable
5 — Ao
. = master. master Securit

H 3-42 FASIHFINSA—EDHRE
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3-10. ARTv7 10 : Platform Designer > AT LD
SERL7T= Platform Designer Y AT LZEHERBLET .

____ 1. System Contents #7 M Message RYIRIZ, BYDIS—HHEINESIIEHEZELE T, T5—HHAHEIL.
BATI BRI ENSEEBETIDELHYET , EFTRRNSD Warning [ZELTIE, SEIFERL TS
(AW

[rrE—

Tuvpe Path Mes=age
SN 2 Warnings
B, soc_system.hps O “Configuration/HPS—to—FPGA user O clock frequency” (desired_cfg clk mhz) requested 1000 MHg, but only achieved 57 365421 M-z
N s0G_system.hps 0 1 or more output clock frequencies canmot be achieved precisely, coreider revising desired output clock frequencies.
S[7] 5 Info Messags
@ soc_system button_pio PIO inputs are not bardwired in test bench Urdefired values will be read from PIO inputs during simulation
@ soc_system.dipsw_pio FIO inputs are not hardwired in test bench. Undefired values will be read from PIO inputs during simulation.
@ soc_system.led_pio PIC inputs are not bardwired in test kench. Undefined wvalues will be read from PIO inputs during simulation.
@ s0G _system.hps 0 HPZ Main PLL courter settings n=0m =73
@ soc system.hps 0 HPS peripherial PLL courter settings: n=0m=238

3-43 Message V1V FIDEKT

____ 2. File A=a21— = Save ##EIRL T. Platform Designer AT LZERTFELET , Save System Completed A7y
T7vTEnt=5. [Close] LET

24 Save System Completed
e e
@ Info: C:fintelfpgafipsHe/% matched O files in 000 seconds -

@ Info: Reading index C:¥intelfpga¥ 7.1 ¥quartus¥sopc_builder¥builtin.ipx

@ Info: C:¥intelfpga¥1 7.1 ¥quartus¥sopc_builder¥builtin.ipx described 83

@ Info: G:/intelfpgas1 7.1/ quartus/sopc_builder/sk/% rratched § files in C
@ Info: Reading index G ¥intelfpga¥ 7.1 ¥quartus¥common¥librarian¥factc

@ Info: C¥intelfpga¥1 71 ¥quartus¥|:;|:|mrmn¥|ibrarian¥facturies¥irdex_i|:_I
@ Info: C:/intelfpga/1 7.1/ quartus/common/librarian/factories/ Mok e
@ Info: C:/intelfpga/17 1/ quartus/sopc_builder/bin/$IP_IPX_PATH rmat|=
@ Irfo: C:¥intelfpga¥1 7.1 ¥quartus¥sopc_builder¥bin¥root_components.if |
@ Info: C:fintelfpga A7 1/ quartus/sopc_builder/bin/root_components.if ™

4| I | [3

) Save Swvetem: completed successfilly.

Close

3-44 Platform Designer AT LDRE

3. Generate *=1— = Generate HDL Z:&RLE T,

YWiew Tools Help

Gererate HOL..
Gererate Testhench Swetem...
|\ processor Gererate Example Desigr..  »

W Show Instartiation Template...

B 3-45 Platform Designer AT LDAER

File Edit System
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4. Generation 4R DEETELTEZEL . [Generate] ZEITLET,

& Generation

|~ Synthesis

Syrthesis files are used to compile the system in a Gluartus project
Create HOL design files for swithesis: | yerjlog - |

I:‘ Create timing and resource estimates for third—pary EDA syrthesis tools.
Create hlock symbol file { bsf)

|* Simulation

wour design

Create simulation model Mome  w

The simulation model containe gererated HOL files for the simulator, and may include simulatiomonly features.
Simulation scripts for this comporent will be gererated in a verdor—specific sub—directory in the specified output directory.

Fallow the guidance in the gererated simulation scripts about how to structure wour design's simulation scripts and how to use the
ip—setup—simulation ard jp—make—simseript cormmand=line utilities to cormpile all of the files reeded for simulating all of the TP in

|' Output Directory

Path: C-/labssoc_lah/ov soc lab/soc sveterm

b

[ 3-46 Platform Designer > AT /s0D Generate SE{TEIE

____ 5. Platform Designer @ Generate *=a1— => Show Instantiation Template TIZhy T - FTHAUIZAVREAVRT
BRIFERTEDIVRIVADBINKRTEINE T SRIFAVREVREHTT DT RFITERIRELFE

ADNERIZFERT HEEICIEETEEYTT,

“fou gan copy the example HDL below to declare an ingtance of soc_system.

HOL Laneuage: |\.|‘erilng 'l

x|

Example HOL
soc system ul =

button_pio_external _connection_export {<connected-to-button_pio_external_econnect jon_ssport®),
elk clk {<connected-to-clk_cllk>l,
.dipsw pio_external_connect fon_export  (dconnected-to-dipsw plo external connection exports),
LhiEf _reset_reset_n (“connected-to-h2f_reset_reset _nil,
hps o hps o emac! _inst TH -CLKE {“connected-to-hps (o beps io emacl _inst TH CLKMD.
.hps io hps lo emac] _inst _THDO {“connected-to-hps o hps lo emacl _inst THDO:),
Jhps_lo_hes_lo_emac] _inst_THD {<connected-to-hps_io_hps_io_emacl_inst_THD1:),
hes iohps io emac! inst THD2 {<connected-to-hps_io hps io emscl_inst THDZ:),
Lhes_io_hps_io_emac]_inst_THD3 {<oonnected-to-hps_io_hps_io emacl_inst THDA:),
Lhps_io_hps_io emacl_inst_RsD0 {<connected-to-hps_ o hpz_io emacl_inst RADOX],

il .hos in hos inoemarl inst MOTO f(r:nnnﬁr:’rﬁrl—in—hnia in hos in emacl inst MOTO). Llﬂ

Ciopry | Ciloze |
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____ 6. Platform Designer MAERMSET LI=#&IZ. [Close] RAZE')w4 L. Platform Designer D AT LERRITAT
A4 - RyY XFFALCT Quartus’ Prime IZRYET

. & Generate Completed
@ oelHe

@ Irfo: Rewsing file G:/lab/soc_lab/cv_soc_lab/soc system/synthesis/submodu *
@ Info: rsp demuwc “mm_interconnect 17 irstantisted altera_merlin demultiplex:
@ Info: rsp_muwe ”mm_interconnect 17 irstartiated altera_merlin_multiplexer “rs
@ Info: Rewsing file G:/lab/soc_lab/cv_soc_lab/soc system/synthesis/submodu
@ Irfo: avalon st_adapter: “mm_interconnect 17 iretartiated altera_avalon_st_a
@ Info: border: “hps_io” irstantisted altera_interface_generator ”border”

@ Info: error_adapter O “avalon_st_adapter” irstartisted error adapter “error_
@ Info: error_adapter 0. “avalon_st_adapter” irstartisted error_adapter “error_
@ Irfo: soc_system: Dore “soc system” with 35 rmodules, 93 files

@ Info: geye—gererate succeeded. = |
@ Info: Finished: Create HDL design files for synthesis >
4 | F

-, Gererate: completed with warnings.

Stop Close

3-48 Platform Designer AT LDERSET

7. Quartus’ Prime @ Project *—1— = Add/Remove Files in Project Z:&IRLFE 3 (Settings ¥4 705 -1Ry%
AHY Files A7) MBEIRSNTARETRTEINET),

___ 8. Settings A4 7R Ky XND File name T4—)LEDEIZH D [...| RFAEFHL. Select File 1 RohH
5 soc_system/synthesis 74 /LA ZSHBLET,

s —— |
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__ 9. soc_system.qip 77 A ILZEERL. [BHOO)] #VUvILET, 2D qip Z7AILIE Platform Designer T
Generate L=V R—RUMEHDIT TSI 7AILTT, Generate LI=77AMILEVEDT DEERTHDT
5K, ZHHM qip F7AILDZEEZDH T, Platform Designer AT LEFTODIIMIBMT HIENTER

ER

8. HLLIALS— =~ O @
- BRICAD s 28] BEHEE b 14X
h F0>0-F | submodules 2018/02/06 17:25 7 AJL TA/l...
WSRO T |z soc_system.qip 2018/02/06 17:25 QIP J7-(J)L 1,675 KB
S ERFRUEEFH SoC_system.v 2018/02/06 17:24 V J7AI)L 63 KB
= Box Sync

> 175Y

W OVEa—4—
& 0S (C:) il 1l [ »

77’4’)[1%(N)[ soc_system.qgip v [Design Files (*.tdf *.vhd *.vk v]

l FE<(0) l Tl

3-49 qip Z7MILDIEE

__10. IFALAEMESNI=CEERHRELET

7 Settings — soc_system - ||:|Il|
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.

B |IP Settings

IP Catalog Search Locatior Eile name: " = | Add I
Design Templates =
B i i
Operating Settings and Cond X Add All |

Voltage

Temperature Al Remove I
& Compilation Process Settings soc_system/synthesis/soc_system.qip IP Variation File (.qip) —

Incremental Compilation Up I
frEDAToolSetings - ip/edge_detect/altera_edge_detector.v Verilog HDL File

B 3-50 qip F7AILDEER

__11. Settings #4705 Ry R%E [0K] R THALET,

s —— |
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ATy 11 :

3-11. EY-T7HAUAVMDERFEE Quartus’ Prime AT HROa /()L

HPS R 10 AL TIX EVEBEMNREOTWA=OEERMICE Y - T H AU AV MEY— LA BEITITLY
F9, HISELT.SDRAM 42471 —R [FVY—ILBERLI=R Y T EREFENEITTIREAHYET,
AT EETTBE=01Z1E TFRIMN) RMNEERL. FORICRY)TREETLET,

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

1. Quartus® Prime @ Processing »*—1— => Start = Start Analysis & Synthesis Z:&RLFET,
(B LLIE. GUI £ Start Analysis & Synthesis RZ> | B2 | #9vILET),

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

File Edit View Project Assignmentq | Processing [fTools Window Help
BCA = 09 C | auss 0 stop Processing Curl+ShiftsC @
Project Navigator P Start Compilation Crl+L
Enti Analvze Current Eile
L3 ' .
i Cyclone V: 5CSEMA4UZ3C6 SHH start Hierarchy Elaboration
Update Memory Initialization File 4 : .
® ghrd_top @ ol 2 & StarLAnalvsis 2 Elaboration
? Compilatian Report Crl:R #.  Start Analysis & Synthesis crrl+K
| PypAmilcoyniliesis Repots %%, Start Partition Merge

'k Quartus Prime Standard Edition - C:/lab/soc_lab/cv_soc_lab/soc_system - atlas
File Edit View Project Assignments Processing Tools Window Help

O | i s HJssse orfEp SAVR O

Project Navigator ‘ +» Hierarchy - l:.\@a Start Analysis & Synthesis - Crl+K
]
Entity:nstance ‘

3-51 Start Analysis & Synthesis

I atlas

v AHnlE, I—FHTOERE A W TRYMN) RAMAMERE

2. BTHR.IS—HIHNIEEEELET .
n#EL=.

File Edit View Project Assignments Processing Tools Window Help

D= d| nD|» ?Mlsoc_system Hl <& &
Project Navigator I A\ Hierarchy 'IQFEE x

Entity:Instance |

4% Cyclone V: 5CSEMA4U23C6
B8 ghrd_top ‘®

«| i
Tasks | compilation MEIEEE
l Task l Time |
oD ; B
v @ P> Analysis & Synthesis 00:03:40

e Itier (Place & Route

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

= P> EDA Netlist Writer

W Edit Settings

» Program Device (Open Programmer)

3-52 Start Analysis & Synthesis D IEHH& T 7S
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3. Quartus’ Prime @ Tools *=a1— = TCLscripts Z:&IRLET,

File Edit View Project Assignments Processin|

Tools

ORI ~D0RDC |atlas

Project Navigator

Entity:instance

% Cyclone V: 5CSEMA4U23C6
> BE ghrd_top '®

©® 09~

b %

m

Q\\

indow Help

Run Simulation Tool r

Launch Simulation Library Compiler

Launch Design Space Explorer Il

TimeQuest Timing Analyzer

Advisors

Chip Planner

Design Partition Planner

Netlist Viewers i

Signal Tap Logic Analyzer

In-System Memory Content Editor

Logic Analyzer Interface Editor

In-System Sources and Probes Editor

Signal Probe Pins...

Programmer

JTAG Chain Debugger

Fault Injection Debugger

Systemn Debugging Tools x

IP Catalog

Nios Il Software Build Tools for Eclipse

Platform Designer

Tasks

| £

Tcl Scripts..

B 3-53 Tcl Scripts 1R DFEEN

0 ILEY (RBRENAETOLRRNANMFT).

CODYEEIZLY SDRAM @ 10 Standard DEXTEAS OCT DHRFELE

4. soc_system = synthesis = submodules [Z3% hps_sdram_p0_pin_assignments.tcl Z#1RL . [Run] R2>

HPS @ SDRAM Controller 47 CXELT=

NBEDRBRENFT,
| Tel Seripts
Libraries:
4 [ synthesis - Edit
4 [~ submodules =
3
s _sdrzmn_o0_asrsmensrs 1) 5
! hps_sdram_p0O_pin_assignments.tcl i
hps_sdram_p0O_pin_map.tcl =
Preview:

# (C) 2001-2017 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 sirmulation

# files), and any associated documentation or information are expressly subjec -

»

4 | {11}

| *

l Close H Help

3-54 Tcl Script DE{T
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__ 5 SETLEL [0K] RV ED)9ILET,

T Quartus Prime

.ﬂ Tcl Script File
=  "Cflab/soc_labjcv_soc_lab/soc_system/synthesis/submodules/hps_sdram_pO_pin_assignments.tcl”

executed.

B 3-55 TclScript D52 T

___ 6. TclScripts 71>k % [Close] LET,

| T Seripes

Libraries:
4 [~ synthesis - Edit
M E
e 1o Project..

hps_sdram_p0_parameters.tcl
! hps_sdram_p0O_pin_assignments.tcl |
hps_sdram_p0O_pin_map.tcl =

Preview:

# (C) 2001-2017 Intel Corporation. All rights reserved.

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

# 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 subjec =
1 | »

o

B 3-56 TclScripts 4> Fod Close

il

— T
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7. Quartus’ Prime (D Processing *—1— => Start Compilation Z:&R (£L<IE.GUI L@ Start Compilation 7R
By [ p | &DYvD) LiFPGA MAVIRAILETVVES , COAV/NAILT HW DEMEAA—DE13S sof T
7AW ZELTRDY I D7 RAFEIBIEET N\ F T T7AIVEERLET

lfi ‘Quartus Prime Standard Edition - C:/lab/soc_lab/cv_soc_lab/soc_system - atlas
File Edit View Project A&signmentsEPmces_sing Tools Window Help

O il elileNe |atla5 Bl Stop Processing Ctri+shift+C h
Project Navigator P> Start Compilation Crrl+L
Entin % Analyze Current File m
Start K
#% Cyclone V: 5CSEMA4U23C6 b
b BB ghrd top & Update Memory Initialization File i
L n o -
g Compilation Report Ctrli+R n-
4} Dynamic Synthesis Report P
S
Power Analyzer Tool
g
W ssN Analyzer Tool e
Receive Compilation Status Notifications 5E

B 3-57 Start Compilation DEfT

_ 8 AL DTETEHERELES,

File Edit View Project Assignments Processing Tools Window Help
|[Emf = FESEN ul i) C‘““soc_system I |- X
Project Navigator | 4% Hierarchy :IQ[—]i & x

Entity:Instance

#% Cyclone V: 5CSEMA4U23C6
ghrd_top "®

M i3
Tasks Compilation MEICEE
Task Time
v & P> Compile Design 00:06:23
v P> Analysis & Synthesis 00:03:44
v @ P> Fitter (Place & Route) 00:01:44
v P> Assembler (Generate programming files) 00:00:12
v @ P> TimeQuest Timing Analysis 00:00:43

®

P> EDA Netlist Writer
M Edit Settings
» Program Device (Open Programmer)

3-58 AVINMILDET
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312. RTvT 12 : BATFAILDOFESR

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

1. Windows® 0S DIHRTO—S%#EALT. HAT7AMILDTAILE (TiE) [CBELET .

C:¥lab¥soc_lab¥cv_soc_lab¥output_ files

2. LETHIAFIC sof T7AILHBHEASN TSI EEERLET , Atlas-SoC R—FDIFE (L atlas.sof . DE10-
Nano 7R—F D15 & (F DE10-Nano.sof N ASN TWWAEEZHEL TS, E£IFEHRBALI=EIIZ. 2D
T7AIVIE FPGA DEMEA A= TF7AILTT . CDT7AILIXEDEEZ T Programmer ELVIY—)LE{E
LTHR—KLD FPGA IZEZAHET,

3. Windows®0S DIHVRTA—FZEALT. /N—KR L7 VI ITTDNIRAT-TALIN)ITHBELETS
C:¥lab¥soc_lab¥cv_soc_lab¥hps isw handoff¥soc_system hps ©

ERIAHIFUTISY— IO TEREN =N ILT -V ITNITT DN T-T7AUDHBYES
NBDTF7AILIX Platform Designer M HPS aAVR—F U MNEE THREL-LFET—424% HPS (D SDRAM
ABTI—ADIEIHGEE DBEI7AILHIEIHSN TEY . Preloader LV HPS BIDHEALIZFEREN LD
FAILDERBIZHALES , SNoDT7AIILERANTEDEE T Preloader DIEREITLVET

3-13. GEE 1 N—KFHOz7EZFDOEED
ZDEHIAVTIE UTOEEEEREL. Am® TOEyHEEO/N\—F Oz 7EERLELT=.
®  Platform Designer Y AT LAD HPS JVR—R DB
® HPS OUR—RUIMDERTE
® HPS OUR—RU MDA R—HR U MO
®  Platform Designer AT LDAERK

® Quartus’ Prime / Platform Designer M 5774 )L DFER

LUET EE 1 [EETTY,

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

DI aUTIE TEE 1: N—FDx7EE | TERL/N\VRF 7074 )L%EFERALT Preloader 4
BLET,

Preloader [ U-boot second program loader (LA#. u-boot spl) ZA—RIZA 2T )L SoC FPGA [IFIZHAA
TAZANMASBNI=T—rO—FTI, Preloader DERENZLUTDEYTI,

® HPS EV-TILFTILIADEE

® HPSIOCSR DERTE

® HPSPLL &VAYIDERTE

® HPS RYTZTI)ILDY v ERR

® SDRAM DIEHME (F+)TL—1avigE)

® SDRAM ~NRRT—IDT—h-A A= DERA

LEED@Y. Preloader & HPS T Oy D#HAEE. U-boot > 0S % SDRAM [ZO—K3 BHEEH IR LE
9, Preloader (& Quartus® Prime / Platform Designer MDEXEHRFICBEIERINA/N\V AT -T7/ILERNST
ETEHEERINET . OO, A—FRITHRERY IOz 7 DEEEZ T HZE%4< Quartus® Prime /
Platform Designer CERELI=AEZF HPS TOVIIRMT ZIENTEET , KIFEFEELT= sof T7AILIE

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

Tl Preloader Generator &ULV3Y—)LZ{ERL. Preloader Z1ERT DFIEZFT1ToTHELLD,

4-1. 797 1 : Embedded Command Shell MDIZE}

1. SoCEDS [Z&FEHN TLV% Embedded Command Shell £k Ds-5™ Z#E2EILET
Embedded Command Shell (. Windows® MDRXA—k+A=a1—_ Ff=I& SoC EDS DAV AL—JL-TAHILZ LT
2SN TULBFEENAAR D) T+ Embedded_Command_Shell.bat 24 J LYo TEEILET

Intel FPGA 17.1.0.590 Standard Edition
# Uninstall Quartus Prime Standard Editic

| DSP Builder 17.1.0.590 e @ B3¢ Fns) ST LA —
| ModelSim - Intel FPGA Edition 17.1.0.5/

@ \_J®| Il Ci¥intelFPGA¥17.1¥embedded

| Nios I EDS 17.1.0.590 intelFPGA * e

| Quartus Prime Programmer and Tools 1 16.1 S

| Quartus Prime Standard Edition 17.1.0. 171 ds-5

__SoC Embedded Design Suite (EDS) 17 Ff=l% i et _—

[ ® | SoC EDS Command Shell - ] i amibodded T
i SoC EDS DS-5 Intel FPGA Edition In
S drivers = examples
& SoC EDS Manuals and Release Notes — Fid fatis
ds-5 =

# Uninstall SoC EDS 17.1 it
| & embedded_command_shellbat |
|| embedded_command_shell.sh

ds-5_inskaller

embeddedsw

| Hardware Libs

-

K 41 Embedded Command Shell MDF2E}
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4-2. R7v7 2 : bsp-editor (Preloader Generator) D#ZEf

1. Embedded Command Shell [Z “bsp-editor” &34 L. bsp-editor M GUI ZHEEILE T,

bsp-editor &4 HIET Preloader Generator HYEEBILET

B 4-2 bsp-editor DEEN

4-3. 27v7 3 TACIHMDERREERTE

__ 1. File A=2— = NewHPSBSP Z:ERL. TA T HMEFRIERRLET

- BSP Editor
Edit Tools Help
Mew Mios T BSP.., Ctrl+N ] Linker S_Ci'-i.l_:l-t "
Mew HPSESP.,.  Chrl+H
Open,., Ctrl+0
Save LIS
Exit Crrl+X

® 43 $HRTaSz I OERL
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____2. Preloader settings directory: [Z/\YRA7- D7/ LEHELE T, o | ZRLT. IALFEEELET .

FEET HT4/LHF X, c:¥lab¥soc_lab¥cv_soc_lab¥hps_isw_handoff¥soc_system_hps 0 TY,

RO PAs!

e

v I

Jh-TA4LIM)EREELTWEEH AR, 70

e

IO TALIRILUTD

¥hps_isw_handoff¥soc_system_hps 0 TI,

- New BSP

Hardware

Preloader settings directory:
Software

Operating system:

BSP target directory;

BSF Settings File name:

:| .

U-Eiooi: SPL F.‘reloader (tydone \u',.f = Wersion: _.default -]

!Zl Use default locations

@ Enable Settings File relative paths

D Enable Additional Td script

Additonal T script:
OK | cancel
Lockin: | | soc_system_hps O - | ? bl g
L
R (ol
TGk
3 2
A
vk -A—
W
@ Folder name: [ ‘soc_lab\ow_soc_labVhps_isw_handoffisoc_system_hps_0 ] Open
Fub—h Files of type:  |preloader settings directory 'v.. Cancel
- New BSP
Hardware
Preloader settings directory: | C:Vabsoc_lablcv_soc_labthps_isw_handoffisoc_system_hps_ 0
Software
Operating system: U-Eiccf SPL P.reloader (tydone \ff. g v Version: _.default v
@ Uze default locations
BSP target directory; |C:Vablsoc_labcv_soc_lab'software\spl_bsp

BSP Settings File name:

Addibonal Td script:

ic: Yablsoc_labYcv_soc_labsoftware'spl_bsplsettings.bsp

@ Enable Settings File relative paths

D Enable Additional Td script

44 NIKRA T TPALILDIEE
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3. Preloader M1—H AT 3> (Common) Z#HEELET A&

BT TIAICDFEETHEETT,

ZHBHTIX Preloader HBAEZDY—RIZHEINSNTLND D, F-REDYV IR 7 DIGIBAE | #RL R

EF GUI THRETBHBIENTEET, TIAIFTIE SDMMC TSN TLVSEDELT
EETIEIZOETE

ISHAE T

File Edit Tools Help

~ BSP Editor - C:¥lab¥soc lab¥cy_soc lab¥solution¥atlas¥software¥spl bsp¥settings.bsp

Hain us|ives | [

SOPC Information file:

CPU name:

Operating system:

U-Boot SPL Preloader (Cyclone V/Arria ...
BSP target directory: .\

Version; | default -

spl
[=-Common S
=-spl PRELOADER_TGZ preloaderiuboot-socipga tar gz
FPRELOADER_TGZ CROSS_COMPILE: T
CROSS_COMPILE = arm-altera-eabi
boet 'spl.boot

BOOT_FROM_QSPI
BOOT_FROM_SDMMC
BOOT_FROM_NAND
‘BOOT_FROM_RAM
‘QSPI_NEXT_BOOT_IMAGE

- SDMMC_NEXT_BOOT_IMAGE
:NAMD_MEXT_BOOT_IMAGE

[ BOCT_FROM_QSPI
[¥] BOOT_FROW_SDMMC
["1 BOOT_FROM_NAND
[T] BOOT_FROM_RAM

=
ax

ESNTEY. K

{ FAT_SUPPORT QSPI_NEXT_BOOT_IMAGE: |0x60000

- FAT_BOOT_PARTITION -

* FAT_LOAD_PAYLOAD_NAME SDMMC_NEXT_BOOT_IMAGE: 0x40000

[ -Advanced ~

NAND_NEXT_BOOT_IMAGE | Oxc0000
|| FAT_SUPPORT
FAT_BOOT_PARTITION: 1
FAT_LOAD_PAYLOAD_NAME: |u-bootimag

45 A—H-FTLa DHER

4. Preloader M1—H 47232 (Advanced = spl = boot) ZEXELET,

GEE 3. YIRIITEE Q) ANTAZIL-FTIT)r—32 ] TR ARTAZI-TI)r—a & FHT 51
& . WATCHDOG_ENABLE DFxvo%E5LET,

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

"~ B5P Editor - C:¥lab¥soc, lab¥cv. soc. lab¥eolution¥atiasksoftware¥spl_bsp¥settings.bp == e )|

Flle Edit Tools Help

Main‘ . |

SOPC Information file:

CPU name;

Operating system:  U-Boot SPL Preloader (Cyclone V/iArria ... deEu\t -

BSP targetdirectory |

Version:

» || splboot

[T WATCHDOG_ENABLE

[¥] CHECKSUM_NEXT_IMAGE
[ EXE_ON_FPGA

i-FAT_SUPPORT
--FAT_BOOT_PARTITION
i T_LOAD_PAYLOAD_NE

assert
set_handshake FPGA_MAX_SIZE 0x10000
PRICHDOG_ENABLE [ FPGA_DATA_BASE: OAFI000
-CHECKSUM_NEXT_IMAGE
“EXE_ON_FPGA FPGA_DATA_MAX_SIZE 0%10000
FPGA_MAX_SIZE
FPGA_DATA BASE [7] STATE_REG_ENABLE
FPGA_DATA_MAX_SIZE [7| BOOTROM_HANDSHAKE_CFGIO
STATE_REG_ENABLE
BOOTROM_HANDSHAKE_|= [V] WARMRST_SKIP_CFGIO
WARMRST_SKIP_CFGIO 7] SDRAM_ SCRUBBING
SDRAM_SCRUBBING .
-5DRAM_SCRUE_BOOT RE SDRAM_SCRUB_BOOT_REGION_START:  [0x1000000
~SDRAM_SCRUB_BOOT_RE
-SDRAM_SCRUB_REMATH_ i SDRAM_SCRUB_BOOT REGION_END 02000000
-RAMBOOT_PLLRESET
-debuig L [7] SDRAM_SCRUB_REMAIN_REGION
i-performance il [7] RAMBOOT_PLLRESET

4| m | 3

4-6 Advanced SR (1)

s —— |
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5. Preloader M1—¥H AT 3> (Advanced = spl = debug) ZEHRELET,

FEE 3. YILDITEE Q) AFA)L-TT)/r—32] Tl DS5™ DEIHRRTAUTHEEEERTS
(DT, SEMIHOSTING DFTyIRyI X% ON [TLFEY , COEIRATAU T HEEE AT & UART LED
aVY—ILAEHZE DS5™ DAY= ILERANTITOIENTEET , §EIE DS-5™ TOT/\vI %1151
O FTVIEANTT N, REVR7O0—V8E (DS-5™ HEEZFERET . BN LS BEEET 515
&) OIEBIZIFXTELDFyI%ES LTz Preloader ZERAL TZELY,

e BSP Editor - C:¥lab¥soc lab¥cy_soc lab¥solution¥atlas¥software¥spl bsp¥settings.bsp E .
File Edit Tools Help

Malni £ Packaes |Dives | pt [ Eaab eneation |

SOPC Information file:
CPU name:
Operating system: U-Boot SPL Preloader (Cyclone VfArria ... Version: |default -

BSP targetdirectory: .\

~FAT_BOOT_PARTITION +|| spldebug
g - ORR. ERYLOADNAMS [7] DEBUG_MEMORY_WRITE
DEBUG_MEMORY_ADDR: OxfG00

. assert
DEBUG_MEMORY_SIZE: 0x200

_MEMORY_WRITE

[¥] SEMIHOSTING
UG_MEMORY_ADDR ‘

-DEBUG_MEMORY_SIZE E [7] SKIP_SDRAM
MIHOSTING
ARDWARE_DIAGNOSTIC
#--GKIP_SDRAM |
#-performance -

‘ i 1T

4-7 Advanced EBE (2)

____ 6. [Generate] RALEH) LT, bsp TADCIINEERLET .
HRISE T ERERRA. [Exit] RAED1)wIL . BSPEditor 2 TLET,

- BSP Editor - C:¥lab¥soc_lab¥cv_soc. lab¥software¥spl_bsp¥settings.bsp = [E - BSP Editor - C:¥lab¥soc_lab¥cy_soc_lab¥software¥spl_bsp¥settings.bsp | (E] -:j
Fie Edit Tools Help File Edit Tools Help
Main | T T I Main | | | E |
SOPC Information file: SOPC Information file:
U name: CPU names
Operating system: U-Boot SPL Preloader (Cyclone V/Arria ... Version: |default - Operating system: L-Boot SPL Preloader (Cydone V/arria .. Version: |default -
BSP target directory: .\ BSP target directory: |

=} Settings ‘spl.dedug [=-Settings ‘spl.debug
=) Common [ Common
el [”] pEBUG_MEMORY_WRITE Sl [ pEBUG_MEMORY_WRITE
PRELOADER_TGZ DEBUG_MEMORY_ADDR: 0xfTa00 - PRELOADER_TGZ DEBUG_MEMORY_ADDR: 0xfa00
CROSS_COMPILE - CROSS_COMPILE
E-boot DEBUG_MEMORY_SIZE: ax200 =-boot DEBUG_WEMORY_SIZE: 0200
BOOT_FROM_QSP1 ++BOOT_FROM_QSPI
~-BOOT_FROM_SDMMC [¥] semmosTING -+BOOT_FROM_SDMMC [¥] semHosTING
BOOT_FROM_NAND $-BOOT_FROM_NAND
BT FAOM RAM ["] HARDWARE_DIAGNOSTIC 00T FROM RA [ HARDWARE_DIAGNOSTIC
QSPI_NEXT_BOOT_IMAGE [ skiP_SDRAM +QSPI_NEXT_BOOT_IMAGE [~ skiP_sDRAM
SDMMC_NEXT_BOOT_IMAGE ++SDMMC_NEXT_BOOT_IMAGE
NAND_NEXT_BOOT_IMAGE +-NAND_NEXT_BOOT_IMAGE
FAT_SUPPORT {-FAT_SUPPORT
~-FAT_BOOT_PARTITION {-FAT_BOOT_PARTITION
FAT_LOAD_PAYLOAD_NAME *-FAT_LOAD_PAYLOAD_NAME
ElAdvanced ErAdwanced
Srepl Espl
[ reset_assert [ reset_assert
warm_reset_handshake [+ warm_reset_handshake

4] 11 | » 4 | »

Informaion | prablems | Processing| Information | problems | Processing|

@ Searching for BSP components with category: driver_element @ Td message: Generating fle: C:/lab/soc_lab/cv_soc_k T _config_cydones.c..” R

(@ searching for BSP components with category: software_package_element @ Td message: “Generating fle: C:/labjsoc_labje_soc_k T ¢_config.h:template..”

@ Added operating system component “pl: 1.0 @ Td message: “Generating fle: C:/labjsoc abev_soc L T template,..”

(@ Generated file "c:ab'soc_lablcy_soc_lablsoftware spl_bsp'settings bsp” (D T message: "Generating file: C: lab/soc_lab/cv_soc_lab/software/spl_bsp/generated/pll_config.h”
@ Td message: Reading fie: C:Yabsec_lab\ev_soc_lab\ps_isw_handoffisoc_system_hps_\soc_system_hps_0 hiof...” F
(D) Tl message: "Generating file: C: lab/soc_lab/cv_soc_ It _config_cyd i ‘E‘

= i s _config_cydones.c...” L

@ Finished generating BSP files, Total tme taken = 2seconcs

| = = l
X 4-8 bsp FOCIHIMDAER

ZhIZ&Y Software TAILETD spl_bsp ITHRELI=T—2HADY—R - T7MILHBERINET ., CDY—
R T7AILE—HEIZ Makefile LEEIEMSNET DT, ZbnZ{ERLT Preloader Z1ERLET

s —— |
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S ALTIMA

A Macnica any

4-4. A7v7 4 : Preloader ME LK

__ 1. Embedded Command Shell DALk T4LIR)% bsp TADTIRTALIRNI~BEILET

$ cd "C:¥lab¥soc_lab¥cv_soc_lab¥software¥spl bsp"

Intel FPGA Embedded Command Shell

Version 17,1 [Build 590]

$ bsp-editor

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

49 bsp FAVIIMFALINI~DIEE
____ 2. make all a<FZEEITL, Preloader ZEMLET
A EESE

AL PC M 0S A Windows® 10 MDIFE . Preloader DAEMTCIT—MIFEET AIEEMNERSINT
BYVET, CboEIHERIESLY,

@l /cygdrive/c/lab/soc_lab/cv_soc_lab/software/spl_bsp E@@
pga/| ibsocfpga.o arch/arm/lib/libarm.o board/altera/socfpga/| ibsocfpga.o board/ajd
| tera/socfpga/sdran/ | ibsocfpga-sdram.o common/ | ibcommon.o common/spl/libspl.o dr|
ivers/dma/|ibdna.o drivers/mmc/|ibmmc.o drivers/serial/libserial.o |ib/libgeneri
c.0 -—end-group /cygdrive/c/lab/soc_lab/cv_soc_lab/software/spl_bsp/uboot-socfpg
a/spl/arch/arm/|ib/eabi_compat.o -L c:/intel fpga/17.1/embedded/host_tools/mentor|
/gnu/arm/barenetal /bin/. ./l ib/gcc/arm-al tera-eabi /6.2.0 -lgcc -Map u-boot-spl.ma
b -0 u-boot-spl

arm-altera—eabi-ob jcopy —-gap—fill=0xff -0 binary /cygdrive/c/lab/soc_lab/cv_sod]
|_lab/software/spl_bsp/uboot-socfpga/spl /u-boot-spl /cygdrive/c/lab/soc_lab/cv_sol
c_lab/software/sp|_bsp/uboot-socfpga/spl/u-boot-spl.bin

make[2]: F*.¢ L4 1) '/cygdrive/c/lab/soc_lab/cv_soc_lab/sof tware/spl_bsp/uboot]
-socfpga/spl” ML HET

make[ 11 ¢ L& k1) “/cygdrive/c/lab/soc_lab/cv_soc_lab/sof tware/spl_bsp/uboot]

-_lab/cv_soc_lab/soft pl_bsp

Intel FPGA Embedded Command Shell
Version 17.1 [Build 590]

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

$ make al Il -socfpga’ moHET
mkpimage --header-version 0 -o preloader-mkpimage.bin uboot-socfpga/spl/u-boot-5
Rl.bin uboot-socfpga/spl/u-boot-spl.bin uboot-socfpga/spl/u-boot-spl.bin uboot-g

ocfpga/spl /u-boot-spl.bin

$ |s
generated preloader.ds settings.bsp uboot-socfpga
Mekefile preloader-mkpimage.bin uboot.ds

4-10 Preloader D4R

3. RTR. I5— DGR TLICEEHRLET . TR T LIC LR 1s a2 RIZT preloader-
mkpimage.bin MERINTNBZEFERLET , COT7AILIL. BootROM IZTSHBENS Preloader FAD
AVHTEREAIMLIZNAF1) - D74V EIGSTEY D A—RXO QSPI T5v2a-ABYANEEALT7AILE
BTYFES,

UET BE 2 EETTY,

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

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

UTIZH YT IL- 7T )r—Sa0 D EESRRLET,

® HelloWorld > 7))L 7T r—ar DHE

CDYUTIL-TT)r— a0, DS-5™ DN DOEIRRA T4 #EeEFERAL T, T/ A -avy—IL
IZ “Hello Tim” &L AYtE—DFHALET .

COFETIETNAZRDR) IIZ)VIEEREINT . TRTOREEIL JTAG ZELTITHNET,

ETTET7TUr—avld, 64KB DAF VT RAM [ZA 0 O—RENETHIBIASNET, CD1=
. R—F_LE@D SDRAM AEYDHRFEEZNELLFEE A,

EERDIEEAD, 2T IO SoC FPGA MEESNI-F RTOR—RCEITT HENTLETT,

® LEDBlink oI r— a3 DIBE

CDYUTITIT)r—2a0TIE BEE 12 N—F9x 78T ] ITTHERLT: FPGA THAUZALY,
Arm® JOtyYhn FPGA T7T Uy RIIZERESNT- PIO RYTISILIZZHIEAL LED D BT, H
KTEHIEILET

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

A AEREIR:

I ZoEEZETI0. Lnux” (FEf=IEHd 05) M. R—FETETINTUVENWIEEREEL TS
SV, 0S [F AT ARIL-TT)r—230 DFE OV A—RELVT /AT BB 1T S 8EMEN B
UZE9 (microSD h—FAMBEASNTLSIZEE(E. SHFLTZELY),

I Cotsiar o, BRA YT avbE&UaTURIE, SoC EDS @ Windows® /A —3Y
ZEALTERSN=HDTT A, Linux 7RA+ PC ETERBDHETEITTHENTEET,

I Cotsoar TR /IRRIE, FIAIMDAVA—)L - X RAEFRALIERELES  ZELSND
BEFIAMERSN TLSIEE . ZNITEC TRREL THZALY,

I R7A)L- 7T )r—2av% DS5™ TTI\VT T BIHE . SAEVADNBEBELLBYET, 511
Rl&. MAC Address [ZfED(F5NTLWVET . I FS5NATWDRYET—H- A2 F3TT—R% PC
(SRR THEL TS,

s —— |
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5-1. FPGA THA DA oo O—K

VI 7 DEBERIAT AN [3. 88 1. N—FUx7EE | TEBLIZN\—RIz7 - THFA2 (sof

T74I) % FPGA |28 HoO—KLET 2. R—FDEE] DtoiavrESBL. R—FDtyh7yTh5E
TLTWAIEEFBERZEL TSN, wyb 7y TN, 114 12 AC TR TEEERLTZELY,

1. Quartus’ Prime ) Tools »*=1— = Programmer. &7-[& Programmer 74> & #%#4UvsL.
Programmer Z#2BILET

2. Programmer RIZ# % [Hardware Setup] R2>%%1)w% L. Hardware Setup "7+ K 2N Currently selected
hardware DT LA 1) AR S DE-SoC ZERL. 1R D%F Close LET,

» Programmer - C:/lab/soc_lab/cv_soc_lab/soc_system - atlas - [atlas.cdf]* = Il |

Search altera.

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

&% Hardware Setup [ 4]
W, ()
 Start :
. Hardware Settings | JTAG Settings
i Stop
s Select a programming hardware setup to use when programming devices. This programming
hardware setup applies only to the current programmer window.
Delete

Currently selected hardware: I[DE-SOC [usB-1] M }I

/' AddFile... Available hardware items
5-1 Hardware Setup

__ 3. [AutoDetect] RE2EH) oL, EIRLED 1TAG FTAUITHERH SN TIVS FPGA ZRHLET,

___ 4. Select Device V1> FoH 5 Atlas-SoC R—RDIFE (L S5CSEMA4 %, DE10-Nano ;R—FDIHE (L SCSEBA6
#&ERL. [oK] 20y ILET,

» Programmer - C:/lab/soc_lab/cv_soc_lab/soc_system - atlas f]* » Programmer - C:/lab/soc_lab/cv_soc_lab/soc_system - DE10-Nano -J[ DE10-Nano.§df]
& Hardware Setup...| DE-SoC [USB-1] Mode: |JTAG DE-SoC [USB-1] Mode: |JTAG

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

Select Device | - ]
% Start ® e &% Select Device 3
Found devices with shared JTAG ID for device 2. Please select your device. i Stop Found devices with shared JTAG ID for device 2. Please select your device.

i Stop

e % Auto Detec O 5CSEBAG ‘
@ 5CSEMA4 =
Delete - Delete 5CSEBAGES

) 5CSXFC4Ce
e . 5CSEMA6
™ Add File.. 7 Add File..
5CSTFD6DS

e
% Change File Change File
= 5CSXFC6C6
B Save File =) Save File
Save File 5CSXFC6C6ES
Add Device

EAdd Device :] 5CSXFC6D6

- ) ]

 Down

52 TINAADER

1

Y,
b Nawn
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5 UTOFATAYT Ry IAMNKRTRINTIGEL. [Yes] ZERLET
x

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

E 53 #4705 RKyIR

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

6. #OUO—RFBTFAIERIRLET .

Device ¥§( S5CSEMA4/5CSEBA6 £ TH%Y'1)%L . Change File 7'y L%EY , Select New Programming
File 47 0% «1RvH X T, c:¥lab¥soc_lab¥cv_soc_lab¥output_files 752 XL Atlas-SoC R—FDIHFE 1L
atlas.sof #. DE10-Nano /R—F®IHF&(d DE10-Nano.sof ZFERLFET

“ Programmer - C:/lab/soc_lab/cv_soc_lab/soc_system - atlas - [atlas.cdf]*

File Edit View Processing Tools Window Help

& Hardware Setup...| DE-SoC [USB-1]

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

Mode: [JTAG

Ver17.1/Rev.4 2019 &£ 7 A

% Start File Device Checksum Usercode Program/ Verify Bla
- Configure ch
i Stop 00000000 <none>
————— [[<none> scsemaa__] 100000000 <none> I T T
X Delete Del
X Delete Select All crrl+A

M Add File...

A

o
g
o
@
]
-
™

o "
| Fe  Change File l [~

E  Save File

BisaveFile| || = =  _sssssssss raced
HI Add IPS File...
- TOI
Add Device| | | ——» — Change IPS File...
thup ||| s H Delete IPS File
e thn  SOCVHPS 5¢C Add EKP File...

¥

& Select New Programming File

.,

Look in: [ | . CMab\soc_lab\cv_soc_lab\output files

0 © O & E[E

=

& My Computer Name Size
R 11242 atlassof
—

Type Date Modified

HiSLas

)

Files of type: | Programming Files (*.sof *.pof *jam *.jbc *.ekp *jic)

'H Cancel ‘

5-4 sof Z71ILODER
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____ 7. Program/Configure [ZFTvo% ANT-1£. [Start] RELES)vILTALIT4T L—avFTVET,
LD Progress /3—HY 100% [Z7%>7=5 FPGA fAlICEMEA A—UMEZIAFENKEELHEYE T,

& Programmer - C:/lab/soc._lab/s

File Edit WView Processing Tools Window Help

Search altera.com (5]

£ Hardware Setup...| DE-SoC [USB-1] Mode: |JTAG e Progress: l ]

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

Gt File Device Checksum Usercode Program/ Verify Blank- Examine Security Erase ISP
- Configure Check Bit CLAMF

@lisop | <none> SOCVHPS 00000000 =none= |
ly Austo Datec output_files/atlas.... 5SCSEMA4UZ23  01A75534 01A75534 @

X Delete
™ Add File..
** Change File
= Save File ] E i
Add DEVice IIIIIIIII: :IIIIIIIII..::
o ' SOCVHPS 5CSEMA4U23
Mup , Tho
1% Down
& Programmer - C:/lab/soc_lab/cv_soc_lab/soc_

File Edit View Processing Tools Window Help

& Hardware Setup... | (5= a0 00| Mode: |JTAG i

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

p— File Device Checksum Usercode Program/ Verify Blank- Examine Security Erase ISP
- Configure Check Bit CLAMF
fistop | | |<none> SOCVHPS 00000000 <none> | 0 m i [ I '

i i v
by Auto Deted output_files/atlas.... 5CSEMA4U23 01A75534 D1A75534 [

X Delete

™ Add File..

[

' Change File|

 save File TDI E E_’E > E
1 Up | e SOCVHPS SCSEMA4UZ23
4
I pown

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

$LVT HPS ETH YT -7 ) r—a eS8 THELLD,
[ZLHIZ. Eclipse Z3iIb EITET,

1. SoCEDS [Z&FENTLY% Embedded Command Shell £kl DS-5™ ZHEEILFET .
Embedded Command Shell [&. Windows® MDRXA—k+A=a1—_ Ff=I& SoC EDS DAV AL—JL-TAHILZ LT
2SN TLVDEEIFAAY') F+ Embedded_Command_Shell.bat 2% J)LY) oL TREILET,

=

Intel FPGA 17.1.0.590 Standard Edition

# Uninstall Quartus Prime Standard Editic
DSP Builder 17.1.0.590
ModelSim - Intel FPGA Edition 17.1.0.5

€5 )=/ | cointelrpGA¥17.1¥embedded
o/

EE - = B< il FLANT A LA —

| Nios II EDS 17.1.0.590 |l intelFPGA s Em
i 16.1
| Quartus Prime Programmer and Tools 1 I drivers
| Quartus Prime Standard Edition 17.1.0. 17.1
ElES S
L SO.C Embedded Design Suite (EDS 17.. Z | .qsys_edit s Srataller
¥ | SoC EDS Command Shell T o T
iy SoC EDS DS-5 Intel FPGA Edition In
et drivers il examples
& SoC EDS Manuals and Release Notes des — I hiost: ool

# Uninstall SoC EDS 17.1

i
| & embedded_command_shell.bat |
|| embedded_command_shell.sh

ds-5_installer

embeddedsw

| Hardware Libs

E 5-6 Embedded Command Shell DFEE]

__ 2. Embedded Command Shell £ T eclipse &AL, DS-5™ FHEEILET . ZD&KSIZ Embedded Command
Shell EMDAEENT ST ET. Intel” SoC FPGA Edition FADIREEHARESNET

Development Tools

-5 Development Studio
C FPGA Edition

iy 8 e (intel)' ARM

K 5-7 DS-5" MDiEISIEEIEE
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() ALTIMA

3. Eclipse V—ILEFERT 2T —IAR—R - THILFEHRELET,

COEETIE M3 EE 1. N—FOx7EE] OEEIHILFIZ workspace ZERLET
UTD/INAZERELT [0K] #0)9ILET, (FHILIHBFEELLEVGEIX, BEIMNIZERSNEY)

C:¥lab¥soc_lab¥cv_soc_lab¥workspace

&R SIFE—

T—£) A—ADER

Eclipse 75w bI#—A [F. D—9ZAA—ZEEENS TA A CTOSTI M EEFLET.
COTYaCERTRT—OAN—A « TS ZBRUTUEEL,

D—HZM4—A(W)] C:¥lab¥soc_lab¥ev_soc_lab¥workspace - £82(B)...

ClcoEREZTI24)L FELTERL, SBIOBMERRLELU)

[ 0K Tt

5-8 DS-5™ DT—HIAR—RDIETE

4. DS5™ M Welcome BEIEIMTRINET , CNIE FFaAVM Fa—RTILOETHIZTIERTH=0HIC
FERTAHENTEET,

[FACA] (x=—2) #0)vILFET,

& Cicr+ - Edipse F5y % = e
FrAILF) |EE) Y—A(S) UITFLLULLT) FTEHF—RN) BEA) TOSzOBP) FEFER) D02 B(W) ~LTH)

& | 8k D55 ALST

| ¥

1l
[

s || @rmbeveloper Q

m

Welcome to Arm® DS-5 Development Studio:
Intel® SoC FPGA Edition

59 DS-5™ (D Welcome EIH
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#LVT, HelloWorld > FIL-7 ) r—a %A oR—hLET .

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

5. T2PM)L] A=a—= Tq(UR—k] ZBERLET,

= C/C++ - Eclipse 5w bJa—A

IFAILF) (FBS(E) Y—R(S) UDFoFULL(T) FEF—

Alt+3 T R+Ny (v @ ¥

IPILERL()...
BEALS(C) Ctri+W
FATHELS(L) Ctrl+3 7 4+ W
RE(S) Ctri+s
BIEREF(A)...
TATRE(E) Ctri+>7 b+5
HIOURE LIZYECES(T)
BZE(V)...

¥ EAIEEE(M).. F2

| E#h(F) E5
fTEE) D FOEH(D) ,
EDRI(P)... Cri+P
D—HAN—AOTOEZ(W) ;
AR

At ...

o i e o
TO)FA(R) Alt+Enter
#ET/H0(X) EIah

510 TAVR—k] A=a—

__ 6. =) = IBRFTODIIOMED—DAR—ZA ] EBIRL. [RAN)] 2DV VILES,

S o o e
ZiR E\ ‘ﬂ

FP—hAD  TPANFEET« L2 USROS o bEERLET.

A s U AMER(S):
IS AT
i
B 71T I7 I
k2 4 I &3

| & EFTOT o MED—oA8—2A |
4

& C/C++
» & CVS
. = DS-5
» & Git
(= Scatter File Editor
» (& Target Configuration Editor

1 = Team
b UE—hk-3RAFTA
v e BAFIY

&
A
Al

[ () > | #T(E) \ Tl

B 511 BFEFOSIrOA2R—k

s —— |
Ver.17.1/Rev.4 20194 7 B 61/103 ALTIMA Company, MACNICA, Inc.


https://www.alt.macnica.co.jp/
http://www.altima.jp/members/

[EZLHTD A£2TIL®SoCFPGA ;EE V=27 JL (Atlas-SoC/DE10-Nano R—KkR)

7. T=HhATI7AILDERA): T3 EFRLET,
[BRER)] Reo LY. HoTIL-TaszorzisELE T,
HoF)L-TATIME SoCEDS IZTEFENTHY. TIAHILLTIXUTDAUR—IL-THIILEZHYET,

C:¥intelFPGA¥17.1¥embedded¥examples¥software¥Altera-SoCFPGA-HelloWorld-Baremetal-GNU.tar.gz

(<S0C EDS A > AR—JL =T 4Lk >¥examples¥software¥Altera-SoCFPGA-HelloWorld-Baremetal-GNU tar.gz %
AR—RLTULVETD),

ERZ.BTE] RE2UE7)9ILET,

Sz = [ -E
JOSx ko 2R - Elf
BIED Eclipse SOST4 b EBRHRT DT (LY MI—FBRLET, -4
O =t T LI FU—DEIR(T): - =
.7—3‘3—{7 - T IOEIR(A): C:¥intelFPGA¥17.1¥embedded¥examples¥software¥Altera-SoCFPGA-HelloWorld-Baremetal-GNU .tar.gz vﬁ E£1(R)... |
Oz HP):

E Altera-SoCFPGA-HelloWorld-Baremetal-GNU( Altera-50CFPGA-HelloWorld-Baremetal-GNU) | FATER(S) l
| mRes~TEROD) |
| =7 (E) ]

AT3>

FARLETOS T I EigE(H)

FOSxH bED—HANR—A[CaE—(C)
[ I—OAR—ACRCHERETZIO02 o bERET()
D) Any b
C19—F>4 - 2y HMETOSx o bEEHI(T)

= i o | v IEIR(E
@ \ <E3(8) \ BAN) > [ ®7(E) | | Froul

B 5-12 HelloWorld Y2 FIL-F7F)r— a0 DER

CDEEEEMT BE. Edipse £ TODHMIHRTO—5—(ZTACTIMIEETNZRET7AILA
RRSNFET,
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RIZ. HelloWorld B> FIL- 7T )r—a a0 A ILLET,
_ 8 FovzHhIHRTO—F-4TXYTADIIOREERLNAISAIMNET,

__ 9. ZavzHk) = T7ASzH/RDEILR ] & RLET . L. TP/ TH/RTO—5—LETo0dx
HREBRL.GYUYY = T7azH9RDE LR 2E2T7LFET,

SC/C++-Edipse TS9 FTA—L  mamn)

I7-IAF) #WE(E) V—A(S) U RS 2T (T)
s [ > & > Wi B O EOTE(N)
& Copy
B 7OSTo - ITHRFO-5— 3 E Paste
[ 4/ Altera-SoCFPGA-HelloWorld-| (B
= J  BEV)..
- @ Includes EEEEM)...
v [ hello.c
|5 Altera-SoCFPGA-Helloworl = A= R(I)...
[ Makefile By TORR— R(0)...
[ semihost_setup.ds Oz +OEILR(B) ]
P 3l o TR e i
2 EE(F)
JO3x 4 HERLS(S)
ERETOT S hEELB(U)

S/ C/C++ - Edlipse TSy R 7a—A

= e s
IFAIUE) WEE) Y—A(S) <0

UTroSUSNT) FES—RN) $B3R(A) TOSTHMP) | FTR) D4 RO(W) ALT(H)

-~ [ B> ® v @i~ @ v Oy ni® > e st 7oA I w | @
BRIOZzo b THRTO-5— & =g =B EFUR.L R ake = o
BES v
4 [ Altera-SoCFPGA-HelloWorld-Baremetal-GNU FRIBPISA 2 EBDERA.
i S FU—
‘,;g Includes

3 hello.axf - [arm/le]

2 Altera-SoCFPGA-HelloWorld-Baremetal-Debu
2 hello.axf.map

2| hello.axf.objdump

| & Makefile

[E] semihost_setup.ds

[ ME &SR0 B3yl e O FOFA— & ¢ (&) [ 6B
CDT EJLF » 3>Y—)L [Altera-SoCFPGA-HelloWorld-Baremetal-GNU]

11:05:48 **** JO31Hk Altera-SoCFPGA-HellolWorld-Baremetal-GNU (L9 HH8RY Default @ KL =mxx
make all

"M B~oivy=0O

arm-altera-eabi-gcc -mfloat-abi=softfp -mtune=cortex-a9 -mcpu=cortex-a9 -march=armv7-a -g -0@ -Werror -Wall -Wstrict-prototypes -4
arm-altera-eabi-g++ -TcycloneV-dk-oc-ram-hosted.ld -mfloat-abi=softfp -mtune=cortex-a9 -mcpu=cortex-a9 -march=armv7-a hello.o -o |
arm-altera-eabi-objdump -d hello.axf > hello.axf.objdump E
arm-altera-eabi-nm hello.axf > hello.axf.map

11:05:50 PILEaSE T LEL (FRERE 25. 215ms)

< I ] I

5-13 HelloWorld 7ACTHRDE LR

JoCzorRaviqIiLEn, ERRORITTRI LS. TAC I THRTO—F5—(Z hello.axf ELVD
DS-5™ ETORITAIEE/NNA(F A AShFET , aAVY—IL -4 R EIZF, EITARENAFVEERT S
BRIZEITEIN-aTURBRRTEINTOET,
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REIZ, RIFEEFLT= HelloWorld > FIL-7F )4 —3> (hello.axf) ZETLET,

10, [EfFIA=a— = [FRVT ORI =ERLET,

= C/C++ - Eclipse TS R TA—A — ‘E‘E
TPAIF) HEE) Y—A(S) UIFHLUSL(T) FES—K(N) #3(A) TOTo P 42 RO(W) AILT(H)

My o B r Ry B gy frGr By rQr vyl Set Next Statement Ctrl+Alt+R
o _ e Q. =1T(R) Ctrl+F11
BIOZzok - TH2TJ0-5— 8| H 5 =] X =
4|(® Altera-SoCFPGA-HelloWorld-Baremetal-GNU

W A — =ATEE(T) v
@ Includes %‘?(5) v
[ hello.c EATHERE(N)...
. & hello.axf - [arm/le] TV IEE(H) b
& hello.o - [arm/le] == Ly A0 S
Altera-SoCFPGA-HelloWorld-Baremetal-Debug TNy L OAEk(B). .
ello.axf.map TL—A 2 ot 0 Ctri+3 7 ~+B

(L)

2 hello.axf.objdump TIL—204A > bOUINER
[ Makefile Ay B T—oa > POFIDER (M)
2 semihost_setup.ds BB > hEINER(W)
W FATOIL—a#A > bEZFYI(I) Ctri+Alt+B

5-14 T\ DB DEIR

_ 11 TINVTEEIAVRIIZHEERD AR IV,
DS-5 T/\yH = Altera-SoCFPGA-HelloWorld- Baremetal-Debug ZEIRLET (REShiMES(E. DS-5™
TINVHDIEIZHD (+) Z0)vILTLEZENY),
A—yMEREIEL. 12T IV FPGA >0 —R-4—7J )L (USB-Blaster™) ZFIFAL.
Altera = Cyclone V SoC (Dual Core) = Bare Metal Debug = Debug Cortex-A9 0 &7 ESITERTFESNTLVE
ER

_ 12, EHtEOav0RAIzHD [SH] RIVEHTL, USB-Blaster™ EHD:ERBEEER TSETET,
ST/ IR )

BROMR. B, HLURR ﬁ
8 EHEoROOYIr$£11L-—33 > ‘Bare Metal Debug’ OERLIZEH T2 D EHA - Connection [FECTEHHA.

| 2 x| B :%f b £EI(N): Altera-SoCFPGA-HelloWorld-Baremetal-Debug
L BEE 77Ol 5 7/t T OS SEARHE o 313K B 1 TOAK— |
B C/C++ FFUr—2a> 7 o =
1 C/CH+ FIUT—S 2 nDPHYF s i
] /Gt AR s T Si— BEEIBBER. A—F TOSzO 0T, BEUFI L IREFERLET. REOERNS:

Altera / Cyclone V SoC (Dual Core) / Bare Metal Debug / Debug Cortex-A9_0

rﬁ%ﬁ- FIVT—2ax
4 75 DS-57 /1w 1] TSy ITA—LOT IS

25 Altera-SoCFPGA-HelloWorld-Baremetal-Debug l
AT TTonPytnen
& IronPython unittest
& Java PTUS—=3>
B Java PTLw b

&% Jython run A—4y MES  |USB-Blaster -
& Jython unittest =
£ PyDev Django

4 Cydone V SoC (Dual Core)
4 Bare Metal Debug
Debug Cortex-A9_0
Debug Cortex-A9_1 -

[l »

T

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

23 PyDev Google App Run i
& Python Run
& Python unittest Bare Metal Debug | Connection 2 |

Z UE—Java PTUT—23 >
- REIL—T

JAILS——3 18/ 18 B

@ 5/t 4(D) BL3

E 515 F/\v5 DR

s —— |
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13, BHISOY -4 RO T, BRID USB-Blaster™ (ZMHITIE DE-SoC on localhost) Z/\1S4 LT, EIR]
=)0 ILEY,

SERISTS ==
BHRISOY
G—Fw MEREERLEY

DE-SoC on localhost [USB-1]

@ || IR | [ 34l ]

5-16 T/\w5 or—J)JLDFER

__ 14 TI\VITBEIARIDETIZHS [T/AvT 0] REE0)vILET,

=B I
RO, BB, & LUET ﬁ
il éxl =] :E:f hd ZHI(N): Altera-SoCFPGA-HelloWorld-Baremetal-Debug
|ZrILeAN |

w328 T7 | % 7/ % O ek - 31| B8 s TORA— |
A—Fy HOER =
AT 38EER. A—R, JOST /0T, SLUTNIREDERLEY., REORRNE:
Altera / Cyclone V SoC (Dual Core) / Bare Metal Debug / Debug Cortex-A9_0

EC/C++ P23

C/C++ PTUT 3 0@ P&y T

CfCH+ RRABE—Th - T/ H—

C/CH+ UE— b F I r—23a>

#% DS-55/ (w7 TSy R IA—ADIAILE
#5 Altera-SoCFPGA-HelloWorld-Baremetal-Debug

& IronPython Run

& IronPython unittest

il Java PFUs—23

B Java P Lw b

& Jython run Ay HER

& Jython unittest

Ej PyDev Django

4 PyDev Google App Run g

& Python Run

&' Python unittest

& UE—rJava PIUS—23

>

N

4 Cyclone V SoC (Dual Core) -

4 Bare Metal Debug E
Debug Cortex-A9 0

Debug Cortex-A9 1 -

m

Bare Metal Debug | Connection DE-SoC on localhost [USB-1]:DE-SoC USB-1

DTSL AT7>3> |#@&...| USB-Blaster hL—RFZFEOMDS -4y b ATSI D EHRLET. " ~

o BB~
)L ——E: 18/ 18 B | BIERE LIRS (W) | | EE(Y) )
@ \ =t (D) 1 BLE |

517 FT/\WT DET

s —— |
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15, Edipse [&. TNV SR—RROFATIHYBRINESNEBRET. [FLW] £UvoLTENERH

ANTLEZSLY,

o ARTT AT F DR =5
‘0‘ ) 28 (3 DS-5 7\ IR— A7« JICEEMNITBNTVET,

CON—AIT TSI <HEE TN

CBecoREEERTS(R)

00 WLd )

K 518 /S—ARITAITRAYFDHER

Windows 7747 04— ILDEENHGEE, [F/ERZEHRITHW)] £7)0ILFT,

© Windows t¥2UT O EBLES ® Windows t¥2YT O EERES

@ COINTSAORRED (ODH Windows I7( P4 N TIODENTHEY COINTSAORRED (ODH Windows I7/ 7oA —NTIOYDENTHEY

FATOSTUYD 29D =DEISA R —h RYPD DT, Windows I71 707 —JbickD

S 3”\(0))‘7')}0 FYRD=DE IS —b RybD=DT, Windows I74 P4 —JUCED eclipse exe O
vstrm_serverd_rddiexe QBERED(ODANTIOVDENT &S - REDVCOODNIOVDENTEY .
@ BmiN): vstrm_serverd_rddiexe 4 BN b cli
FEiTwEe): T < HiTmE): T
JSA(H): C¥altera¥! 4 O¥embedded¥ds—5¥sw¥de bughw¥de bug server JRA(H): Ci¥altera¥1 4.0 lded¥ds—5 lipse ¥e clipse exe
¥vstrm_serverd_rddiexe
vstrm_serverd_rddiexe (CCNBORYND -0 ETOBIFEFEITS: eclipse exe [CCNBORYND —D ETOB{EEFFTTS:
[ I3 R -b 290 =D Gh=4 FobD—DP A YAD -DIZENR) [~ I3 b RybD =D (h—4 RybD-DPHARIND -DEENR)
v 82U9h xobh0 —h (A, BRTERY) (FFHEZNY) v )§2Uvh Robn =h (ZE8, BZRIEEY) (JFHEENU) L
(COEIBHrIRD -DE Z{DIBE. t#zUr»fﬁf&L\iJ‘t%l'}r»ffJ‘ExEént LEtth) (COEIBAIRD-DEZ{OBE, 2F2ITHEIDEF2 VT ABEENTIEEA)
LT A Tt A B B BT B 5 DS AT i
[ srwenassw || e | 5 Pl ae) St

® 519 t¥1UT1DEL

[i] Note:
Lo O0—REIZTS—0FLELI-ZEIE, LIFDOREEZ{To TSN,
(1) DS-5™ DA TR IFSATINBRYNT—0A23TT—X (BIZ £ USB-Ethernet Interface
FETE) VB0 TNBHHEREL TS,

(2) FHER—FDERALIE LU PC DEBEELETEIALZOHFEEEL TS, FHEAR—FDEIRZEL]
2B B, BE FPGA DT —4FZ 02 O—RT S EEENRNTZEL Y,

TIVAIFEER V) TEOIERICRNEIRR T T BEEEAMICLI-& . JTAG ZRABALTFTr—3
VER—RIZE D O—RLET, TATSL-AIUE HY main BRICERET HETL—0ENT /v H Bl
HEBIREELLYET , COBRRETIL. DS5™ DT RTHOT /NS HEERFRET A ENTETT (LORAP
ERORRERE, 712 T)-0—FDBSR. L),
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__16. #H#BOD Continue 7RAY | = FHVUvY (Fl=(E 8 F—%LT) 7IVr—1avxETLET . Thisk

Y. 7F)5r—30-32—)L I HelloTim Ayt—C%2RRLET

= DS-5 5/t - Altera-SoCFPGA-HelloWorld-Baremetal-GNU/hello.c - Eclipse FS5w R — I %
TrFAIE) WEE) Y—RA(S) UIFrosULNT) +EFS—HN) BHRQA) FOTTINP) ET(R) 202 BIW) ALT(H)
waAEIlIETE S S R ST o194 - 7o || | 2@
® /Ny B B0 HUE- =0 EaovvEx EEE a2oU - B REEE v % -0 wzfineT. ml Yit o EEk = O
=k '-?a- %| % ov ool v VD b S 15 Altera-SoCFPGA-HelloWorld-Baremetal-Debug - L N
- next . & T > L /7EF Altera-SoCFPGA-HelloWorld-Baremetal-L
a @ Altera-SoCFPGA-HelloWorld-Baremetal-Det Ve Tk S:Q_XFFFF3EFF ?ffﬂ?ﬂ: TERAMEIELELE =51 |j.5|é | 2
__cs3_premain ] (FwIIBRESHEDEHA) & O—Al =8 0 ~
& Cortex-A9_0 #1 stepi TELE (SVC) S:@xFFFF32FC  LDR r3,[pc,#16] ; [OxFFFF3314] :5| | _ = T
: 2 LPEs . = B IFANAITA YIRS E8: 0/0 -
N — < I | b
718 il | b e —
X5 e ] AR P AT Y PUARERRT BICIE, Col+AN—2 3| BE| EHaoEm =
& hello.c 52 B m@ m =
2®& * Copyright Altera 2013,2014[] - ¥
7 #27iEF: Altera-SoCFPGA-HelloWorld-Baremetal-L
2 #include <stdio.h> B O v <AOHT> 100 =
2 ‘ ‘ ) o ) . T Ty e
1@ /* enable semihosting with gco by defining an _ auto semihosting symbol */ ‘S 9} Ff;l;:73'\2F8|7I'A3 hBEE?E}J < :
11 int £ ihocting: 10x main =
i; AME._AUTOZSEMINOSTINES % S:@xFFFF32FC LDR B
;1- int main(int argc, char** argv) { TS e H]#‘Eil
e s S:@xFFFF3304 BLNE it
14 printf("Hello Tim\n"); —x— il
15 return @; Sl L | L2
i; } EAppC.. % @Y—5.. @15—.. — O
B, B 5H[E

= miay- SoCFPGA-HelloWorld-Baremetal-L
Hello Tim

B 5-20 HelloTim OFXR

_17. EHROUMTREY B &)oL CPU LDEREYIMILET,

18 EEALOS—RAOFIRsy EHE) 5 #ruvoUREEEICRYES.

s —— |
Ver.17.1/Rev.4 20194 7 B 67/103 ALTIMA Company, MACNICA, Inc.


https://www.alt.macnica.co.jp/
http://www.altima.jp/members/

) ALTIM

A Macnica Division Company

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

5-3. LED Blink > F)L- 7T )r—2a> DET

Hello World 4> FIL-7 ) 5r— a0 ERIBRICERIIZEEZESNT- LED Blink Y2 IL- 7T )r—ia %

DS-5™ [T/ R—hLET,

1 TP IA=a— = T(UR—k] ZBRLET,

C/C++ - Altera-SoCFPGA-HelloWorld-Baremetal-GNU/hello.c - Eclipse 751
FFAILF) | FRE(E) Y—R(S) UIrHZHZUNT) FESF—K(N) #3(A)
T

Alt+3 T B+N» o @ -
FFAIERL()...
BLE(C) Col+w |
TATHECEL) ctres T haw  T1ENEA
BE(s) Ctrl+8 |e <stdi
BIBREF(A).. 1 i
FEy 2 € semil
FARTEE(E) Crl+> T B4S | vy cam
RIOHRE LIEARREICE I (T)
n(int a
E%(V) ntf("He
¥ EHIEZEBE(M)... F2  urn a;
£ FF(F) F5
FEVIDFOERD) >
EPRI(P)... Cirl+-P
D— 2R —ZOENEZ (W) E
5E
Ry SAR— (1), ]
(ST e ) co o R0y o
0+ (R) Alt+Enter —————
1 hello.c [Altera-SoCFPGA-Helloworld-...] AL
BT /HO(X) e, 2

521 [fUiR—b) A=a—

_ 2. @) = TBAFTOPzOMED—DRR—ZA~ ] EBIRL. [RANIN) 299 ILES,

o =k
EiR

T—HAT « TFANFEETA L2 M) —DSIRTOS 1o MR LET.

= [

N

&=l

FIEAS

A = b e U= XDIEIR(S):

‘o

=

E—HAT s Tl
Zl - )

& CfC++
» @ CVS
» &= DS-5
» & Git

= Team

l &m0z o reo—a25=2n/ |
L. axiE

(= Scatter File Editor
+ (= Target Configuration Editor

» & UE—h-2RATA
& =TIy

A
Al
o

g
s
9

s

RA(N) > &7 Sl |

H 522 BFEFOSzo DA R—k
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3. P=HATI7MILDERA) AT armERLET,
[BRBR)] RV &Y. UTFTOY T IL-TaStorEiEELET,

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

[i] Note:
CHIES—=INDA R =) ToL IR Tl3H BET—2DTALIFILUTFTHS —EIZEFELTS
=&,

EIRE.(BTE] REVEHRLET,

S A=k o e |
FOST 7 oA 2i—~ E/L
BI#7® Eclipse FOTT U hEBRT BT LU b U—ZERLET. _
OI— I~ T Lo RU—DER(T): - SB(R)..
@ —HA7 - T7-AILOER(A): C:¥lab¥soc_lab¥cv_soc_lab¥software_example¥Atlas-Blinking-LED-Baremetal-GNU.tar.gz [ E8B(R)... ]
FO3x 4 ~(P):
[ Atlas-Blinking-LED-Baremetal-GNU(Atlas- Blinking-LED-Baremetal-GNU) | TRTER(S) |
[ #RETACERED |
[ THH(E) ]
ATe3
FALLETOT O MEEEE(H)
OO bEDT—OAR—AICTE—(C)
[ O0—2ZR—RCRICHFET 27030 FEET ()
D—F24d gy
[2—F>4 -« Ty MO & MEEN(T)
- ER(E
@ [ < E&(B) ] RA(N) > | ET(E) || T+l

B 5-23 LEDBlink > FIL-FF)r—avOER

CDEEEZEmRT HE. Edipse ZRID TOPzHM-ITHRTO—5—I2TOAPIIMIEETNDEEIF7AIL
NERREINET,
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RIZ, LED Blink Y F)L-FT)r—av a0 1ILLET,
4, FOVHRITHRTO—F-4T &Y Atlas-Blinking-LED-Baremetal-GNU AV T HREEIRLNASAMLET,

5 17AYxHR Az=a— = T7APIIMDEIR] ZHERLFET . BLLIF,. O HMTHRTA—5—LT
TOCHREEIRL. BOVvo = [7aCzHrDEILR] ZETLET,

=T AItera~So€FFGA—HeIIoWorId~'I1 FH(N)
JPAIF) WE(E) V—A(S) UI7H WA (D)

= 2 B C
B FOSToR - THRTO—S5—x | B4 E CoPY

[ Paste
b _'_.'—5 AItera—SoCFPGA—HeIIoWorId—BaremE X (D)
4|z Atlas-Blinking-LED-Baremetal-GNU| EE(V)...
b3 = EHIEZEE(M)...

v @l Includes

b A= (D).

» [g atlas_main.c ta THZK—O)...

» ¥ u-boot-spl.axf - [arm/le]
£ altera-socfpga-hosted.ld JO0SxI ~OEILE(B)

2 Atlas-Blinking-LED-Baremetal-De JUZTIT e )=2c 99

5-24 LEDBlink > FIL- 74— avDE LR
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RE&IZ.LEDBlink Yo FIL- 7T )r—a EETLET,

6. [RIT] A=a— = [FN\VITOERI #FIRLET . Yo7 )L-TOPTIMIIE, Atlas-SoC R—K ETEST
T 5=ODEFHRELTEBLTLNET,

7. TINVTEBR IR IZHIER D/ ARILDS,
DS-57/\v}i = Atlas-Blinking-LED-Baremetal-Debug Z##EIRLFET (RRSNELMEEIL, DS-5™ T/3vHD
BIZHD (+) ZV)vILTIZEN),

A—4y MEREIE . USB-Blaster™ ZFIFAL.
Altera = Cyclone V SoC (Dual Core) = Bare Metal Debug = Debug Cortex-A9_0 &7%AEKSIZBRIZHRESINT
WET,

STV IHER @
BROMFE, B2, SECEF ﬁ\
UEx|B » T :‘%ﬁﬁ(ﬂ): Atlas-Blinking-LED-Baremetal-Debug

JALERA [a= 328 TP )L % 7/ 0o | i OS EReAkAE w515 M R i TOAA— b
FIC/CH+ PFUL—Sa e =
EIC/CH IV —2 a2 DPE 9T = o rmm 3
C/Ci+ RANE—F L - Tt H— FRATBEER. R—F. JOSzIbOF1T SLUFTNyIREZERUET. REOERNZES:
= T FUr—sa, Altera / Cyclone V SoC (Dual Core) / Bare Metal Debug / Debug Cortex-AS_0

25 I

TSy b IA—LDT IS

»

4 Cyclone V SoC (Dual Core)
a Bare Metal Debug
Debug Cortex-A9_0
Debug Cortex-AS_1
Debug Cortex-A9x2 SMP

(BT

& IronPython unittest
5 Java FIUo—2 3
m Java P L-w b

jlyt:[’" i &4y it [USB-Blaster -
Jython unittest

[

PyDev Django DS-5 Debugger will connect to an Altera USB-Blaster to debug a bare metal application.
A5 PyDev Google App Run
Py gle App e

& Python Run P :

& Python unittest Bare Metal Debug | Connection DE-SoC on localhost [USB-1]:DE-SoC USB-1 §B€‘

& UE—tdava PFUT—2 3> )

> EBAIL—T | DTSLAT=3> |ﬁ§ USB-Blaster tL—RFiCEZOMODY—Fy b AT 3 EBHlLEY, "default” 32T 4% ~|
TAINAS—H: 19/ 19 BR LRIk 91V) HRY)

@ [ Zwrm I FLB

5-25 LED Blink B> 77TV r— a0 DT\ R

___ 8. LITOHRRYITyTHHGEEF. [[E] ZERL TSN,

= =3 BNEHAI7IF RO RDELE x|

iy R
[‘ ¥ /S Atlas—Blinking-LED-Baremetal-GNU/ Atlas—Blinking-L ED-Baremetal
—Dehuglaunch’ FEedERNEHTY ., SE2AH TaECLETN?

RIRATY

=

K 5-26 FERHRYT 7V

Ver.17.1/Rev.4 20194 7 B 71/103 ALTIMA Company, MACNICA, Inc.



https://www.alt.macnica.co.jp/
http://www.altima.jp/members/

MA

A Macnica Division Company

i\ B [EZLHTD €£2TIL®SoC FPGA EE =217/l (Atlas-SoC/DE10-Nano R—KFhkR)
9

__ 9. HEsmtsiarvnaflzshd B R EHTL, USB-Blaster™ HEfTZBEIRLES

10, BHISOY -4 RO T, BRID USB-Blaster™ (ZMHITIE DE-SoC on localhost) Z/\1S4 LT, ER]
=)0 ILEY,

BHRITSOY
S—4v hERTERLEY

NEC Cnr LICD 4

DE-SoC on localhost [USB-1]

@ l[TI[ oL |

527 T\ ir—J LOER

_ 11 TV TBEIARIDETIZHS [T/AvT 0] REED)vILET,

= |

BROMR, B, BLCER ﬁ
_‘f .::E".x.‘. B :#“ Z £ZHI(N): Atlas-Blinking-LED-Baremetal-Debug
T AN | N e e — 51 T £
L o= 8 @ T7 AL % F/N A | e OS SRR o 51| M R w8 TOAR- b
E1C/C++ FPIUo—23> =

S—5y hOER B
AT BHEER. R—F JOPTHbDF(T. BLUFT/\wIBRFZERLET. REDERNS:
Altera / Cyclone V SoC (Dual Core) / Bare Metal Debug / Debug Cortex-A9_0

B C/CH+ PTUT—S I DT IYF

€] C/C++ RAFE—F A - T/ 0y H—

Slerp UE—t~F g—3a>

“ & D5-57)/(w7] TSy hTA—LDTAILE

#% Altera-SoCFPGA-HelloWorld-Baremetal-Debug
2 Atlas—Blinking—LED—Baremetal—Debuj_

a Iraﬁmhon Run ;

& IronPython unittest

m Java PTUT—23>

= Java P b

&7 Jython run S—4w EF | USB-Blaster -

A Jython unittest

»

4 Cyclone V SoC (Dual Core)
4 Bare Metal Debug
Debug Cortex-A9_0
Debug Cortex-A9_1
Debug Cortex-A9x2 SMP

i

£ PyDev Django DS-5 Debugger will connect to an Altera USB-Blaster to debug a bare metal application.
Dev Google App R

4n Pyl gle App Run e

& Python Run

& Python unittest Bare Metal Debug | Connection DE-SoC on localhost [USB-1]:DE-SoC USB-1 L

Z UE—tJavea PFUS—2 3> L |

» B8 —T DTSL #7533 [@t...| USB-Blaster FL—REEFZOMDY—Fy b ATV EBELET, "defoul” 3> T4%F  ~

EAEY)

JrLA——3: 19/ 19 BE HRAY)

@ [ Z594(D) 1 B3

5-28 LEDBlink Y7L ) 5—LavDTI1\v5

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

A Macnica (

___12. Edipse [&. TNV SS—RROTFAT MY BZBNEINERRET. [FLV] £9UvILTENERITA
nTLEEL,

EY Y P ey m—

;e. T iR (4 DS-5 TIwH I—ANOFT « TICEBENITSNTVETY.,

COI—ANDFT A TESTSCHESFTH?

[CRccosEEERATS(R)

[ () il LORM)

K 5-29 /IN—ARGTAT ALY F DR

Windows 2747 0A—ILDEENHIIHZEE. [FOEREHATTEHWN)] 20)vILFET,
E|l* windows t¥1)57 0 EZBE
@ ZOINISAOBRED (WODH Windows I7( P4 —NTIOYDENTOEFT

@ ZOITNISAOBRED (OBH Windows D772 — N TIOYDERTHEFS

FRTONSIYYD RobD =D ISAX —h R9bhD—HT, Windows J71 P04 —JVcLD

- IARTOSIV9D RybhD) DI A —b 2yhD =T, Windows 71 P2 —JUickD eclipse exe O
vstrm_serverd_rddiexe MBEREDLKIDHIOVIENT T . REEDLCIDMNIOYDENTLETY .
M BRIN): vstrm_serverd_rddiexe ZHI(N): STIFEEERa
' FiTme): T FiTR): T
282(H): C ¥altera¥1 4 O¥embedded¥ds—5¥sw¥de bughw¥debug server JSA(H): C:¥altera¥1 4 O¥embedded¥ds—5¥sw¥eclipse ¥eclipse exe
¥ustrm_serverd_rddiexe

vstrm_serverd_rddiexe (CCNBORYND =D ETOBIEEFITH:

eclipse exe (CCNBEORYRD —D ETORIEEFFTSS:
[T 33K =b 9bD=D (-4 FybD-DPIEAFRYED -DiEEAR)

[T 3548 =h xvbD =D (F=4 FybD=DPHARIND —DEENR)
v )30UvD b0 =b (T3, BRZTEGEY) (FFHEARIU)

v ,‘U'J/'J b0 =D (78, WRIEEE) (FHERNL)
(CO&IBRIND-DF B DIBE, LF2 VT AEIDEF2YTHERESNTUFEA) (CO&BRIED-DE 2 DBE, LF2UTAEDEF2YTAERESN TS EA)

SAlD — DR AT A 3 =G T4 — DR A SE T A B My E

l < POEAEHTITA(A) l Foot )l l & PHEAEHTITE(A) I Fo2t )b
E 530 vXaT/DESE

[i] Note:

F2O0—REIZTS—HRELIZIZEIL. LITFDREZEZ1To TS,
(1) DS-5™ DA XD ITESATNSFYNT—0A23TT—X (BIZ L USB-Ethernet Interface
FRIE) B> TNBHFEBL TS0,

(2) FHBEAR—FDEFALSENL PC DEEETEIALG D HEEL TS0, FHER—F D EIRZL]
DI=BZEIE, BE FPGA DT—REXI72O0—RF S EZTNEINTZSL,
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13.

14.

15.

16.

17.

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

o 2N E—
TL—ORAUNERTELET,
. 7= —_ ° 7~ B 4= = o = -
atlas_main.c M 22 TEICTL—IRAUINERELE T THRTOEEDAR—REF T ILI)vI$5HE
\‘?n"-H Ab >
—CHXEEIHE—CTO
& DS-5 /(w47 - Atlas-Blinking-LED-Baremetal-GNU/atlas_main.c - Eclipse 75y k7 —/ =N
T7PAIUE) REE) Y—R(S) UTFoFUAT) FEF4—NN) B%A) FOSToHP) ETR) D12 RIW) AILT(H)
- o %~ B Qv ™5~ - v - Sy - ForA 5| B
L A ] O ! I =0 EONMER BEE &A5UT¢t BEEESE~%"0 wifis o o £ ok <0
B | %o % % vy Zv| B0, S WMI%LUI;{J?%V‘:: Atlas-Blinking-LED-Baremetal-Debug ™ o X F P v
= S: 0x02000234 14,8 { * |9 U iEd: Atdas-Blinkina-LED-Baremetal-Debug™
i Altera-SoCFPGA-HelloWorld-Baremetal-Debug 1l BiRg&hizToms 3L —hfi k. 2 ?.!:.m. & Ll | A | 4R | 48P
4 T Atlas-Blinking-LED-Baremetal-Debug 1285 grgagzégaggé/Gljajt;;subc%l{abﬁc;,soc,lawworkspacemﬂas—slinki TR iﬁim - i e
% = 1 Ox! Nl | in 0x(=
W Corteepd 01, Ll > ek (SV0) Ir)l atlas_main.c, T 22 =] | @ OxFFFFFFFF  char** 132 Si0x_
- A i Ty
<l il ul 4 ‘
AR R IRYF DT IYPIRANERRE B, Crl+RA—R LTS iiE‘ EHOENM 8.
[g atlas_main.c 2 =B . by 7 { 4 = g
2# * Copyright Altera 2013[] - £ =
7 P 1) 4i&d4: Atlas-Blinking-LED-Baremetal-Debug ™
; #.?nclude <stdio.h> B9 v <ROHD> 100
= [ ZFLR_|Ara—F] @7 .
oS . main -
= #define LED BASE ADDR (@xFF210040) Y —— e ST
i Siae - | 5:0x02000238 ADD rll,sp,#4
13=int main(int argc, char** argv) A | 5 8%x8200023C SUB ook ox =
e = : 25P,
=l | 5:0x02000240 STR 0, [rll,4
= int i; | S:0x02000244 STR rl,[rll,#~
1€ P —————
17 printf("Hello from Atlas. \n"); el o :
18 HAppCon... ¥ @H—Fw.. 9 T5——-... — O
19 while(1) ( EE[E
20 { X @ Sw @8
i for(i=0; i < 16; i++){ = S 1) >2iEd: Atlas-Blinking-LED-Baremetal-Debug”
222 ' alt_write_word(LED_BASE_ADDR,i); ‘
2 printf("LED [%x] \n",i);
2 H
< 1 A

H 531 JL—IHRAUFDERTE
#FEBO Continue KA | = EHUvHILT(F=E B F—%#HLO)T7I)yr—2a3 2 E2TLET, Sl
&Y. 7T —32-a2)—)L |2 Hello from Atlas. Avt—2 AFRFENET,

35 2 [, #FEBD Continue KA | = H#HUvILT (Ff=lE 8 F—%HLT) 7TI)r—a EdETL

x9, hizkY, FT)yr—30-00Y—)L (2 LED [0] Avt— AiFREN. Atlas-SoC R—K ED1—
4 LED ( LED[3:0] ) DRITIKENEILT HEEHEELET

5T | B | ZT LIS LED ORENTILT HEFHEEL TESLY,

BEOUIREY | £9UvIL CPU LOERETILETS

LET ®E 3 3ETTY. HEIEETLE.

RDOR—DLRRIF T aV BB HYFET BN HDAIE. ThodRML THTIZELY,
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5-4. JEE 2 TYERKLT= Preloader [Z&A#EE (AT aviEE)

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

JEE 3 TlE. Bt > TEBEINTLV = Preloader ZEALT HPS Z#IHAELTLVELT=,

—_ Tl [EE 2:

MLEYS,

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

Gy

VIR T7EE (1) Preloader MARL] TYERLLT= Preloader [ZT HPS M#EAIELEE

Preloader (. C:¥lab¥soc_lab¥cv_soc_lab¥software¥spl_bsp¥uboot-socfpga¥spl T 4L 2k D TIZ. "u-boot-spl”
ELSEBTHERINTLSIET T . COT7MILAERSN TND I EEMRRL TZALY,

HLAERSNTUVEVMER(E, BE EE 2 ZEREL TS,

@QJ b » O>Ea1—4—

OS (C:) » lab » soc_lab » cv_soc_lab » software » spl_bsp » uboot-socfpga » spl »

=8 . B FHLLITAIS—
s B ’ EHEE e YAX
k% ) arch 2018/02/1309:01 J7 )L T#/)L...
m> | board 2018/02/13 09:01 JT7-JL T=A/JL...
& 5 | common 2018/02/13 09:02 TJ7-AJ)L TAIL...
& B | drivers 2018/02/13 09:02 TJ7A)L TAJl...
| lib 2018/02/13 09:02 J7JL T=)l...
. | spl 2018/02/13 09:01 TI7(JL TlL...
& .depend 2018/02/13 09:01 DEPEND J7-fJL 0 KB
.gitignore 2017/10/27 23:35 GITIGNORE J... 1 KB
oy Makefile 2017/10/27 23:35 T7AIL 6 KB
&0 u-boot.Ist 2018/02/13 09:09 WDExpress.Ist.1... QKB
Sie S u-boot-spl 2018/02/13 09:10 T7A)L 574 KB
& P u-boot-spl.bin 2018/02/13 09:10 BIN J7-1)L 36 KB
& El u-boot-spl.lds 2018/02/13 09:09 LDS J7AJL 1 KB
& C u-boot-spl.map 2018/02/13 09:10 WDExpress.map... 90 KB
B 5-32 u-boot-spl F7AILDFER
[i] Note:

CCTHEEEL =, "u-boot-spl” 71 JLIZ. Arm® Executable and Linkable Format (ELF) Z74 /L C%, DS-5™
DIEHER DTN TEAEIN A —H - F ) r—> 3 F{TRIIZE TN TOET
FEMIZL, [SoC [ZLOOTHAR - DS-5 [ZEBNFAGI T T ) r—2320 /N0 T | D THRELR—F

NDAHTTE ] TSRS,

SoC [FLHTHAR -DS-5 [SEBAT AL -FI)r—a T35

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

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

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

3. &Y 2 THERILT= “u-bootspl” ZaE—LET,

C:¥lab¥soc_lab¥cv_soc_lab¥software¥spl_bsp¥uboot-socfpga¥spl TAL IR D TIZ&HB. "u-boot-spl” T7A L%,
C:¥lab¥soc_lab¥cv_soc_lab¥workspace¥Atlas-Blinking-LED-Baremetal-GNU F4LZkJIZaE—LET,

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

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

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

1 R=DM “___ 6 [FET] A=a— = [TAVJT OB ZBRLET . YT IL-TOOIIMIIF,
Atlas-SoC R—F ETRITS HI=DDHERRELMBLTNET " MEERITLTZEL,

[i] Note:

JEE 2 TIERLLT= Preloader I£T3RR T4 U HEBEDFZIEE D TNVBD T, SEFED T/ Vw T E{ThHE
E15Y,ps-5™ D FH)r—32-32Y—)L (App Console) D+1>RIZ Preloader MDOTHFFREH
BEEHTEZETESILT T,

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

55. VAT L AYE - T7A)VIZEBTRLADEER (AT aviEE)

JEE 3 M LED Blink Y2 FIL-F7F)r—2a3>Tld Y—RI—KETLED PI0 DF7RLAZEEIEELTLY
FL71-.

[g] atlas_main.c &  [n hps_0_arm_a%9_0.h
2& * Copyright Altera 2013[]

5 #include <stdio.h>

) #include "socal.h”

[}

14 [T T CE GEAD
%_——— :..ma-?ﬂ\aa,,}ul‘@" AaE AULIN | .m..‘ijl.......-.,.u.m* 3“

13- int main(int argc, char** argv)
14 {
15 int I;

5-33 SETOTRLRIEESE

ZZTl&. SoCEDS MY AT L AYE - T7A)LERATUK (sopc-create-header-files) Z{ERAL T AT L
ANYS TPV EERUERLTAELLD,

1. Embedded Command Shell HEEIL TLVELMEE IFFEEILET,

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

$ cd "C:¥lab¥soc_lab¥cv_soc_lab"

# | /cygdrive/c/lab/soc_lab/cv_soc_lab

Intel FPGA Embedded Command Shel |
Version 17.1 [Build 590]

$ cd “C:¥lab¥soc_lab¥cv_soc_lab”

$ -

K 53¢ T«4LOMN)DFEED

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

3. Embedded Command Shell £ T, AT L AYF - T7A)LERATUR (sopc-create-header-files) #FE{TLE
ERR

$ sopc-create-header-files soc_system.sopcinfo

# | /eygdrive/c/lab/soc_lab/cv_soc_lab =N @
Intel FPGA Embedded Command Shel |
1 [Build 590]

$ cd “C:¥lab¥soc_lab¥cv_soc_lab”

$ sopc—create-header—files soc system. sopcinfo ‘
© Creating macro Ti1le soc_system.h’ for SOPC Builder system ’soc_s|

: Creating macro file "hps_0.h" for module "hps_0
- Creating macro file "hps_0_bridges.h’ for module "hps_0_bridges’
swinfo2header: Creating macro file "hps_0_arm_a9_0.h" for module "hps_0_arm_a9_(

swinfo2header: Creating macro file "hps_0_arm_a9_1.h" for module "hps_0_arm_a9_1

535 SRTL AV D7 IJVERATURDRIT

5 DDI7AILDVERSIN-CEEFREELE T,

soc_system.h . Platform Designer AN R THD I AT HED 21— IVIEHREEE
hps_0.h . HPS MET)wP (H2F LWH2F) TSN TLWSED 1 —ILIEHREER

hps_0_bridges.h : HPS MET)w (F2H, H2F, LWH2F) [THERSN TS EDS 1—ILIEREES
hps_0_arm_a9_0.h: hps_0_arm_a9_0 [T DED1—IUEREER. KT VvP DA TybbFmEhTinNg

hps_0_arm_a9_1.h: hps_0_arm_a9_1 [MITDED1—/VIEREER, £y DA 7yt FMEnTINVS

ZZTIX. hps_ 0 arm_a9 0.h ZERALZET,

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

4, DRATLAYE-TpAL)L%E LEDBlink Y2 FIL-7T)r— 30Oz HMNIaE—LET,

7744 hps_0_arm_a9_0.h
JE—3t: C:¥lab¥soc_lab¥cv_soc_lab

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

5. LEDBlink B> )L 7T )r—3>DY—RO—REEELET,
EEBC [EEFAAARECLETH 2] EWVSRYTTYTIRRTEINDIGEEIE TELY) Z#IRLET,
Hesusi=y)IR
#include "hps @ arm a9 0.h"

CiRZE B :

<ZEH{> #define LED _BASE_ADDR (OxFF210040)
<ZHE1%> #define LED BASE_ADDR LED PIO BASE

LUTORTIE., LEELAOTULNESIIZLIRIO LED_BASE_ADDR SCiiFIAAVRT IR THYET,
SZEFETIZ, "hps_0_arm_a9_0.h” DZUBEFRELRIRLET,

[€ atlas_main.c 3 | (8 hps_0_arm_a9 0.h

2% * Copyright Altera 2013[]

7 | atlas_main.c [B hps_0_arm_a9_0.h &2

g :;::i::: i;ﬂ;?::) . ;; ;The prefix is the slave descriptor.
§f@ #include “hps O arm_a9 @.h 77 #define LED_PTIO_COMPONENT TYPE altera_avalon pio
o . . 78 #define LED PIO _COMPONENT NAME led pio
WP/ * #define LED BASE ADDR (@xFF210840) */ [ 75 #define TENGTNTI oxtf210040 E

g eCie R IR U DRENEE 30 #define LED PIO SPAN 32

L o o 21 #define LED PIO_END Oxff21005f

1Sednt madn(int argc, char®® argy) 32 #define LED PTO BIT CLEARING EDGE REGISTER @
5 23 #define LED PIO_BIT MODIFYING OUTPUT REGISTER 1
17 a0k 84 #define LED PIO CAPTURE @

Lt - = 5 #define LED PIO_DATA WIDTH 8

19 printf(*Hello from Atlas. \n"); 56 #define LED_PTO_DO_TEST BENCH_WIRING @

20 ) 7 #define LED PIO_DRIVEN SIM VALUE @

21 skiie(l) 99 #define LED_PTO_EDGE TYPE NONE

2 t o . 29 #define LED PIO_FREQ 50000000

o For(i-0; 1 ¢ 2560 Ll . 90 #define LED_PIO_HAS IN 1

24 alt write word(LED_BASE_ADDR,i); 91 #define LED PIO HAS OUT 1

3 printf("LED. [¥x] 7,105 92 #define LED_PIO_HAS_TRI 0

b 3 93 #define LED PTO_TRQ TYPE NONE

ié ¥ 94 #define LED_PIO_RESET VALUE 0

29 return 8;

36}

536 Y—AOA—RFDEEFERES AT LAY T74 )LD LA EFRT

___ 6. LEDBlink > I T )r— 3 %FEILRLET,

___ 7. ELLF&LEDBlink YT I-TI)r—2avEET0, BE 3 CRROBREGDHILEHERLET,

LET EE 3 (FFPav) BFETTY,

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

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

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

[i] Note:

CDEETIT, BHABLELHLT B [SoC FPGA Seminarin a Box] ZZFIEDHEHEL, [FIEEA TS
microSD H—RZEBLFT, CD microSD H—RIZIE Linux 0OS ZFHEEENT B1=00DTH A2 HADTLY
F7,

SoC FPGA Seminar in a Box LIS¥ T DEE#EITINBLERIL. LITD [6-1. microSD 71—F DZ#EfE
DFNEIZEY ., Z B TmicroSD H—RZEZHESS0),

6-1. microSD H—F D %(g

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

1. FEDHASERTIZR—KEITD SD H—KRAA—2 D7 )LESEHoO—RLET,
B O—RL=77MIREEDITAHIVF ITRRELTEEE T, BELE=TAHILTAIZ img 1 A—2-T74
ILHBHEHEETERLET,

® Atlas-SoC R—KME][F SD A—KAA—T-T7A()L

® DE10-Nano R—K[E](+ SD A—KA A—-T7A)L

___ 2. Windows ZCERADIHE. SD A—RA A= T7(LDEERAAFARADY I TERALET .
CZTIE Win32Diskimager Z#BILEY . LUTLYFTVA—RARETY,

® Win32Disklmager
___ 3. microSD A—FK (8GB LIL##42) % PC M SD h—K-ROYMIEALET (Ff=ld usB h—K-)—4% .~

FA3EFEALEY), BBBEORTIHIZS microsD A—FRIZEIYHTONTFZ4T (COBITIE, K51
7 ) ERERELTHILET.

henms E=8 ]
sn  SPHY(E:)
2R oATLsy

?#JL_?'_T—[EF'{_]U"CQ?’{ WEFT

&7 Z12H

y -0

Bl 6-1 microSD A—FIZEIY B TONI-F54T DRERE
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[ZLHTD 42T IL®SoCFPGA EEF V=217 JL (Atlas-SoC/ DE10-Nano R—KkR)
(D ALTIMA

__ 4 HoHML® PC ITAVAM—ILLTHL Mz Win32Diskimager ZHEEILE T

@ Device £LT PC [ZHALT= microSD A—FDRSATHBIRESN TSI EERERLET
@ HIFERELIz SD B—RAA—T- TP VEBRLCHEET
@ [write] RELEV)IILT A A—2-T7AIVEEEAAFET
@ EEFAHNSETLIL [0K] REVEIIVILET,
® [exit] RF%EH") 9L T Win32Diskimager 2 TLET,
: *, Win32 Disk Imager - 1.0 |EI|E.T

Image File @  Devies

(3 Tamp#atlas sdbard v1 1 inmefotlas:sdoard #1.1 ime @ [E%] =

Hash ©

| MHaone ¥ | | Generate | | Copy

[7] Read Only Allocated Partitions

Prosreszs

Gancel | Read White | | WVerify Only |

. Confirm overwrite - 1.0 == i
. Complete - 1.0
\ Writing to a physical device can @rrupt the device. =
I (Target Device: [E:¥] ") '0:' Write Suctssful.
Are you sure you want to contl 4 @

n

e )

¥es | [ No ] 2

B 6-2 Win32Diskimager

5. PC M5 microSD A—FZEZLICIMYSNLET,

A AREIE:
BRAR PC @D 0S AY Windows® 10 MIFE. SD H—FDEZAADIRIZ. H—KRAIZ FAT LIStd/\—
F423> (R 2—L) DFELTWBIEEIE. L TOBREARET HENABYET,

o H—FHEARIZZEI(RIAKRTEINDS
® SD N—FRAA—TCDEZAHIZKRET S

NBDHEEADRMTTEIZDNTIE, LT DSEFHRY A~ DEFESSHZE,
(BE51EHY1H]
[i] ZILT4=#dfiHR—k TWindows® 10 T SD A—RA A=V DEZAAHITKET HIHEDLE ]
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& TERak/E0BH: ) [Z(% “Atlas SoC” F7-I% “DE10 Nano” EA KL [TRAMREREE] IZFTVvIEANT
HRT(F] KAV EH)HILET,

UE— k1 3AF hdES(SSH Ddn

BEERDES

FHIOTFAIL [HD]1149A -
TR N 192.168.1.30

Atlas SoC

A 192.168.1.30
B Atlas SoC ZFE7=I& DE10 Nano

Souk/E%AE:  Atlas SoC F7-=IZ DE10 Nano
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6. Tsshfiles] [CFTYIDADTLNBIEZFEZRL T, [RAN)] £9UvILET,

_ 7. VE—MIRTL-IHRTO—F5—NOE 1—T, lAtlas SoC] (F7zI& [DE10 Nano)) = Tsftp 77| =
TIV—bk1 #9903 5L, 12— ID EINRTV—REANTEI4VRIBRRTEINET,

_ 8 Ta—%D: IZI& “root’. [Password] [ZIEEXFELIz/SRT—FEAALT [0K] V) vILET,
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[ ssh.files JOIF &
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2 Ssh/ Sftp T Al - H—EX
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FFEAILE) |E(E) FESF—RN)
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ARG 192,168.1.30
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oK | F 2z (A) |
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__ 9. THROEZEEMNHEESIE XKW 2500 ILFT,

(=== ==l

WARNING: REMOTE HOST IDENTIFICATION HAS CHANGED!

IT IS POSSIBLE THAT SOMEQONE IS DOING SOMETHING NASTY!

Someone could be eavesdropping on you right now (man-in-the-middle attack)!

It is also possible that the RSA host key has just been changed.

The fingerprint for the RSA key sent by the remote host 192.168.1.30 is
1e:13:ee:bc:8b:e7:a5:d8:05:bd:2a:65:43:c2:77:8a.

Please contact your system administrator.

Add correct host key in C:¥Users¥11149¥,ssh¥known_hosts to get rid of this message.
Do you want to delete the old key and insert the new key?

[ i) ]][ WLA(N)

6-29 BEERT
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r £ sys
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__13. FE AtlasSoC (F7-I& DE10Nano ) DJIL—hADIERERA TSN,
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6-7. Linux 7TV —30 DET-T/\WT

CIMBIE, TYHERESEEEIT- T/ \WT AEICDODNTHERLET,
1. A=a—N—0 [¢/C++ 18—ARHT4T | Ra> FE #9195 T C/CH+ 18—ARITAIIZRYET,

2. FACIHRTHRTAO—F-4T LY Altera-SoCFPGA-HelloWorld-Linux-GNU ZH%41)w4- LT
135 | = ITFI\YT OB/ #=#IRLET,

Byyoszoh-To27o0-5—-2| BS ¥ = 0 = 5
[L»_";» Altera-50CFPGA-HelloWorld-Linux-GNU|
FEN) R
WAz (D)

R 2 POTHEN)
Copy

Paste

EilE(D)

ZE(V)...
ZRIEZE(M)...
12— (1),
THZM— S0)...

b = i)

EE

JOTz 4 bOEILE(B)
JOSTHMESU—2ETE

& EFHF) F5

Jozz4 hERLS(S)
BEELTOTo 4 FEELSU)
Make &—47w b~ 3
AT WA 3
ElL FER 3
UE—F2ATLAEI-TER

) =7(R) »
T/ lw#4(D) vIE 10— ofiC+ FFULS—23

i g1 )
O—HILBENSET(Y)...

632 [T/3957 1 = [T\ J DIERR] Z#R

}

7/ (w47 (DHEAI(B)...

3. Tps5s T/\wH 1 #HIUvHOL TER1 #RIRL T HLWLWT /S - ar I4XaLb—avE#ELET .

Srom
BROFEN. 818, S5LUFET
DS-5 T/ wd w2 FHIBT D

B H e ML 7
[741L52A0 ||| OG-t
[l C/C++ FAUS—2+ || = _s=iny

[E] C/C++ T U~
] C/C++

2

@’ IronPython L
G Java F7U4 5 BIRE(T) 2
B lava Wl .k TAl

6-33 FLLVTF/ W5 a2 Xal—avE R
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4. T&RAT] 74—ILFIZ “HelloWorld” EAJLET,

__ 5 (8 270 M3—79bD=FER) J1—ILRIZENT,
Altera = Cyclone V SoC (Dual Core) = Linux Application Debug = Download and debug application ZZiRL
FY,

6. &S 24— ILFTIX, £BLT- RSE 5 (COHITIX Atlas SoC) ZEIRL . FDMIZT IAHILMEEFEAL

id—o

s
BOfEk. €18, BLUET

@ D7 FT20-FIBMA P LOFT UL~ sy OFERFANENTUERA

| x| i
— T

| 250
[E] C/C++ FPFUs—23>
[E] C/C++ PTUT—23nDTEvF
[E] C/C++ MAPE—F L - T/ lwH—
[E] C/C++ UE—t-PTUS—23 >
& DS-57/TwH
Zh FRtEAL
@' IronPython Run
& IronPython unittest
3 Java FFUA—Z.32
B Java 77 Lw b
Ju JUnit
&7 Jython run
& Jython unittest
[ PyDev Diango
45 PyDev Google App Run
& Python Run
&' Python unittest
& UE—hlava PTUS—Z 3
b EEBIIL—T

|
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Zgi(N): | Helloworld

<= B8 ) 77 L) B 5/ Cw 73| G OS HME | 0= 315 I8 5| o4 TOAR— K|

S—4w MDER
FERETSEET. R—F, JOITH M7, BLUT/(wIRFEERLET. REOERAS:
Altera / Cyclone V SoC (Dual Core) / Linux Application Debug / Download and debug application

=7
7

l

w I — DT A IS
-
» Arria 10 SoC
I+ Arria V SoC
[ 4 Cyclone V SoC (Dual Core) ]
|- Bare Metal DFT‘-b-L-IH

m.

l‘ Linux Application Debug ]

Connect to already running gdbserver
[ Download and debug application ]

DS-5 Debugger will download your application to the target system and then start a new gdbserver session to
debug the application. This configuration reguires ssh and gdbserver on the target platform.

B/iR
RSE B8 || atias soc (atias soc) -1
Address: | | [¥]RSE A DR
gdbserver (TCP) | port: 5000
[VI4EEE— FoES
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7. 2741 B0 T8 9oA—KRTB3HRANEDT7 T ) —32]1 12 Hello World DEITAREHRELET,
[M—HZAR—R | REUEFERALT hello Z:&4RL [0K] £0)voLET,

BFI(N): Helloworld

S—4w b I FIl—23 2
FovO0-FIEMA M EDT UG- 32

<ol 770 s 50w | T 05 Zakes| o 315 B B8 o o

I EBRLET:

o e

| ITFANSAT b

4 [ Altera-SoCFPGA-HelloWorld-Linux-GNU ]

|5 .cproject
& -project
= Makefile

=] hello.map
& hello.o
» k=r RemoteSystemsTempFiles

——

|

F Az

6-35 T/\WITEBRDFRE (2)

_ 8 Ta—=yrgoono—kTaLo08) ) & T3—yMEETALIR) ] 1ZIE “/homefroot” ZERELET

ZRI(N): Helloworld

(<1888 g D7 L 2 /0w7| s OS T | 0= 315 I8 508 L3 TOAT— 1|

S—ifwy kO T Fal—3 3
HYuO0—RIBMA M EOFT Usr—230

B

A=Ay I A— 1 e U

${workspace_loc:/Altera-SoCFPGA-HelloWorld-Linuwx-GNU/hello}

T—HRS—R... | M 22 EO— RLET

B—5w MEET A LU B

l jhome;rooﬂ I

B 6-36 T/\WIEBROKRE (3)

9. TFI\YH] 2T T, ETHIEHTI4—ILRIE TOURILDST NS LET ] #FIRL, PURILEIZ “main” &

AALFET,

Zai(N): HelloWorld

[« 1285 G 7 rffl,l?:g; FITwA |{§%_os EEhEE | - 315 I B TORR B
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o BEoH © Iyl sTvoLET RESHIBSEIHUET | main |
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B ARET A TAA W FDEE ==

,0 T B (3 DS-5 T/ (wH JI-ARGT « JICEERT SN TNET.

COI—ANROGT 4 TESTCHAETTAN

CRcCoFEzERT 3(R)

[ () ] [ LR(N)

B 6-38 /S—ARYTITYEZOTOVTH

12. 7A)5r—av(d, O—RFEnTHS main BB TIL—ILET,

I hello.c &2

2® * Copyright (c) 2813, Altera Corporation Swww.sltera.coms[]

8 #include <stdio.h>

2 22— int main(int argc, char™ argv) {
31 printf("Hello SoC FPGAI\R"};
32 return 8;

33}

X 639 main BA¥TIL—H

13. Y—RA—ROERBEZITIND)ITHE FWOE 0 TRTIIINTTN\VANEIITTU—IRAUNERTE
LET.

—int main(int argc, char** argv) {
printf{"Helloc ScoC FPGAIYWN"};
return 8;

ST l_ual_u [
B = @0
e

6-40 TJL—URAU DEESE

14. [{H1T] REY [ BRI E TIIr—2a0 NETINTIL—IRAUNTELELETS,

29

Z@- int main(int argc, char** argv) {
5831 printf(“Hello SoC FPGA!\n");

32 return 8;

33}

34

X 641 JL—IRAU+TEILE

15. Y—RIA—FDERBIZHVR @ TRENFZTL—IRAUNEF TV IS HE TU—IRAVNREN
fERRRESNF T,
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B App Console 32 |l 5—5 v 22 TS5— - 04 = g
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Hello SoC FPGA! -

A9

Child exited with status @ =

6-44 [App Console] (7FU4r—Laravy)—)L) Ea—
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