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P SoC EDS HEQYL TN (KFAZN)  smad

» Hello World ®H4> 7L
€ Altera-SoCFPGA-HelloWorld-Baremetal-ARMCC.tar.gz

¢ Altera-SoCFPGA-HelloWorld-Baremetal-GNU.tar.gz

» UART Z#IHE LA —SFILE L TEIESE S YT
¢ Altera-SoCFPGA-HardwareLib-16550-CV-ARMCC.tar.gz

¢ Altera-SoCFPGA-HardwareLib-16550-CV-GNU.tar.gz

¢ BE8E API:
B UART / Interrupt / etc

» FPGADaYT74F¥al—v 3>, HPS-FPGARD T v
DIRDAV MEERTTHIYUTIL
& Altera-SoCFPGA-HardwareLib-FPGA-CV-ARMCC.tar.gz
¢ Altera-SoCFPGA-HardwareLib-FPGA-CV-GNU.tar.gz

¢ B§E API
®m DMA / AXI Bridge / etc

| & |
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» L2ZECC DY T
¢ Altera-SoCFPGA-HardwareLib-ECCL2-CV-ARMCC.tar.gz

¢ Altera-SoCFPGA-HardwareLib-ECCL2-CV-GNU.tar.gz

» MPL DY > F)L
¢ Altera-SoCFPGA-HardwareLib-MPL-CV-ARMCC.tar.gz

» SPIOY T
¢ Altera-SoCFPGA-HardwareLib-SPI-RW-CV-ARMCC.tar.gz

& Altera-SoCFPGA-HardwareLib-SPI-RW-CV-GNU.tar.gz

» Timer DY > T
€ Altera-SoCFPGA-HardwareLib-Timer-CV-ARMCC.tar.gz

¢ Altera-SoCFPGA-HardwareLib-Timer-CV-GNU.tar.gz
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|SoC EDS f{EOYY T (KFASL)  ongel,

» SoCEDS BDHY >V TILLSMNIZ, FILTS5Y AL FAD
[SoC Design Examples] 24 Z8DY U TILARRHEAT
L\i'd‘o (Altera Home > Support > Support Resources > Design Examples)

€ https://www.altera.com/support/support-resources/design-
examples.html#socdesignexamples

¢ B I 2015F7TARRO AT TIL
HPS DMA

Error correction code

GPIO

12C

Quad SPI

SD/MMC

Timer

Quad SPI Porting

Unhosted

HPS Peripheral Mapping to FPGA
Power Optimization NEW!
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P soc EDS HEOYL TN (Linux)  sned

» ARM Development Studio™5 (DS-5™) [ i+H > FIL
¢ Altera-SoCFPGA-BIlinking-LED-Linux-GNU.tar.gz

¢ Altera-SoCFPGA-HelloWorld-Linux-GNU.tar.gz
¢ Altera-SoCFPGA-Push-Button-Linux-GNU.tar.gz

» TDfh, Linux BEHEDERITILIT S8

¢ http://www.rocketboards.org/

O RocketBoards.org
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GPIO

Global Timer

Clock Manager

FPGA Manager
Watchdog Timer
General Purpose Timer
Cache Management
Interrupt Controller[SGI]
DMA Controller

MMU

Global Timer % f£ - THEEEHA
ECC (On-Chip RAM)
DMA x ACP NEW!

© Copyright ALTIMA Corp. & ELSENA, Inc. Public

D ALTIMA ‘

-




P Gcrio A
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B TILOBE

Helio ki— F® HPS A DIPSW. PUSHSW ZAA{ES L LTHIATRELE LD L SIS
GPIODAaAYI74Xal—arzETL. & SWODEBEISERTAET T/AVvHADaY
Y—ILEIZGPIO AALDRADEDEILERTESEET,

B FILTHRET S HWLbAPI AT T

» The General Purpose Input/Output Manager API
= General-Purpose |0 Configuration Functions
= General-Purpose |0 Interrupt Functions
= General-Purpose 10 via Bit Index
= General-Purpose |0 Utility Functions

T—hA T4 cx
SoCFPGA-HWLib-Sample GPIO.tar.gz

F1 I EBOT—hA TRAOEIRIZIEZN—2 3 DEBAMADOIFES] (] - " 150 r01") ZFFEFTHET,
MDY TILELE#%RTT,
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'_Global Timer
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B TILOBE

Global Timer ZE{ES BT OBBEDBIEEZHERE LE T,
« Prescaler MEREIZI CT Timer A U2 QOEMNREDL B E,
- Comparation €— FAFGIGZEICLITORENBET 55,
- Auto Increment #$8E ( Comparation #EA—BIT 3 BICBEMNME=NS)
- Global Timer 5 D&Y :AHF4E ( Comparation FERA—BT A THRE)

B FILTHRT S HWLbAPI ATFTY

» The Global Timer Manager API

T—h474%

SoCFPGA-HWLib-Sample GlobalTimer.tar.gz
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pr ‘-

B TILOBE

3f&® PLL ( Main PLL, Peripheral PLL, SDRAMPLL) ®a > 274X alL—> 3 ViEik

ZHF - "RARLZET, Ff-. Clock Manager WS F4ET Z3EIYAH (3FED PLL D

Lock/Unlock ) DFEAREETaA VY —ILRTETILSICHIELTULET,

fi. HPS A DIPSW / PUSHSW ST, B¥E®D APl 21T TESLS5FEELTLET,
(HPS D Main 2 Ay ) ARBEZLEEIT HNBHLERTEET, )

YT THERY S HWLIbAPI A7 T 1)

» The Clock Manager API
* Clock Manager Status
= Safe Mode Options
» PLL Bypass Control
* Clock Gating Control
* Clock Source Selection
* Clock Frequency Control
* Clock Manager Interrupt Management
* Clock Group Configuration

T—h4T4

SoCFPGA-HWLib-Sample_ClockManager.tar.gz
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P EPGA Manager A
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B TILOBE

Altera SoC EDS @MDY > FIL TAltera-SoCFPGA-HardwareLib-FPGA-CV-
GNU.tar.gz] ZR—XI[Z, FEHY > FILTIXERA L TLVE L HWLIb APl ZBNEE LT
Iﬁiﬁfj—o

HUTINERTTHE. EEAPI BETSABEENDSS5 DAV —IARETSINFET,
Ff-. FPGAaY 74X aLl—Ya iz TR LBICEL-LERBELRRLE
-g—o

Makefile HDESE USE_ DMA ZZEET S LT, FPGAaY 74 FXalL—2 3 VBT
@ DMA FIFAEEHEIRAIEETY, (USE_DMA=0: DMAR{ER / 1: DMAER)

BT THERET S HWLbAPI AT T

» The FPGA Manager
- FPGA Manager Status and Control
= FPGA Configuration
- FPGA Manager Interrupt Control
= SoC to FPGA General Purpose I/O Signals

F—h4T4

Altera-SoCFPGA-HardwareLib-FPGA-CV-GNU_TimeMeas.tar.gz
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'Watchdog Timer

B TILOBE

HWLib 5 S8BT E % Watchdog Timer BEL SR 2 D#Ifi{EZ 2 TRR L= ETT&E
MD3FEFED Watchdog =& THEILET,

CPU Private Watchdog Timer (ALT_WDOG_CPU)
L4 Watchdog 0 (ALT_WDOGO)
L4 Watchdog 1 (ALT_WDOG1)

F1-. Watchdog® €1 L7V F 8L T HENYiAH () 22 THEMIZHEL., H#
EZBTAVY—ILRBRETOEDITHE LTWHET,

B FITHERT S HWLbAPI ATFTY

» The Watchdog Timer Manager API

» Watchdog Timer Enable, Disable, Restart, Status
» Watchdog Timer Counter Configuration

* Watchdog Timer Interrupt Management

» Watchdog Timer Miscellaneous Configuration

» The Reset Manager

» Reset Status
= Reset Control

T—h4AT4

SoCFPGA-HWLib-Sample_WatchDogTimer.tar.gz
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'General Purpose Timer

p” g

B TILOBE

HWLib /5 SBBTZ % General Purpose Timer (L F. GPT) BAEL R4 D
VEELTRERLELT, £TO GPT (TEED4E) 2£TEEILET,

- OSC1 timer O ... osc1_clk TEIET % 32bit 24~ (BMEV O vV ERE)

- OSC1 timer 1 ... osc1_clk TEIET % 32bit 24~ (BEY O v I ERE)

- SPtimer 0 ..... 14_sp clk CEIET 5 32bit 44 <7

- SPtimer1.....14_sp clk CEIET 5 32bit 44 <

Fl-. ECGPTDRA LTI FaRBLTHEIVIAH AR Z2THAMREL.
REZPTO VY —ILRTREZTOEIITHELTLET,

B FILTHERET S HWLbAPI AT T

» The General Purpose Timer Manager API
* Enable, Disable, and Status
* Counters Interface
* Interrupts
* Mode Control

T—h474%

SoCFPGA-HWLib-Sample_GeneralPurposeTimer.tar.gz
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'Cache Management

B TILOBE

LFEATFTUDLTHOAPI £HTLET,

F1-. Cache DR EZWRIT 571-0IZ. EFRE 8194XN(1~8) DERFI%E5I1%E LT
memset B & VBB ( float BRETOREMNBOESTEBZEHE - RRsEE
ER

AY U TILTIE MMU £ L TULVEW A, Cache ARIFFDAED 4 RE (L HER
TETBYFEEA, (HWLb O APIEUH LEMEOREFZEA L LTSFIATEL, )

B FILTHERET S HWLbAPI AT T

» Cache Management API
» System Level Cache Management API
* L1 Cache Management API
» L2 Cache Management API

T—h4T4%

SoCFPGA-HWLib-Sample _CacheManagement.tar.gz

© Copyright ALTIMA Corp. & ELSENA, Inc. Public

151




:Jnterrupt Controller [SGI]

[.\Al.'nMA‘
-

B TILOBE

A PUSHSW DZ{EE 228 SGl 2FHITLET .

- PUSHSW1 .. SGI TN a7 ~E Y AAZEET %, ( Core#03E )
— Core#0 [IZTSGID a—)L/\v 5 hiEhE,
— Core#! ZEIN SR ULVD T H KIG LR,

— Core#0 DA A—IL/NY 9 hBIE, Core#l [XFERIE

t—UHBRRERENFET,

AY > FILTIL SGI ( Software Generated Interrupt )ZBIM T 1= DERTE Z1TL). HPS

-PUSHSW2 .. SGI #TxN a7 < £a7~ZYAH ZEMT 5, ( Core#13E)
-PUSHSW3 .. SGI #{TxPaA7 28T La7~EYAHZEET 5, ( Core#0 #1358 )
SGl DaA—ILN\yHBEBNEMET DL, DS5DFTUHL—S 30 -ayy—)Liz Ay

BT THERET S HWLbAPI AT T

> Interrupt Controller Low-Level API [Secure]
* Interrupt Controller Global Interface [Secure]
* Interrupt Controller Distributor Interface [Secure]
» Software Generated Interrupts [Secure]
* Interrupt Controller CPU Interface [Secure]
* Interrupt Service Routine [Secure]
* Interrupt Utility Functions [Secure]

F—h4T4

SoCFPGA-HWLib-Sample_InterruptControllerSGl.tar.gz

© Copyright ALTIMA Corp. & ELSENA, Inc. Public

161




'pMA Controller f*‘“@m
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B TILOBE

HWLib TREShATEED APl ZFA LT DMAEEZ2EAT YU TILTT,

= alt_ dma_memory _to_memory()

= alt dma_zero to_memory()

= alt_ dma_memory_to_register()

= alt_ dma_register_to_memory()

EEROMWERE. TNVHZEFITI LAYV SHEHELETAEYEA—LDT—2 %8
BLET, DMARE/NRFA—RIF, £8CHAET—TILELTERLTLHDT,
T—INEBEMZDBETTFLRAIYM XEEBELTTRAITEET,

BT THERET S HWLbAPI AT T

» DMA Controller API
* DMA API for Configuration, Control, and Status
- DMA API for Standard Operations

» DMA Controller Programming API

» The Address Space Manager

» Address Space Mapping Control
» L2 Cache Address Filter

* ACP Memory Coherence and ID Mapping

F—h4T4

SoCFPGA-HWLib-Sample_ DMAController.tar.gz
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» Mmu

-

B TILOBE

TEEOAFRYBRBLELBESIZMMU 2R T 2300 FILTT,

[0] SDRAM .............. PA:0x00000000~0x003FFFFF <--> VA:0x00000000~0x003FFFFF (PA=VA)
[1] SDRAMZ ............ PA:0x00800000~0x00BFFFFF <--> VA:0x00400000~0x007FFFFF (PA#VA)
[2] SDRAMS ............ PA:0x02000000~0x03FFFFFF <--> VA:0x02000000~0x03FFFFFF (PA=VA)
[3] HPS2FPGA ........ PA:0xC0000000~0xFBFFFFFF <--> VA:0xC0000000~0xFBFFFFFF (PA=VA)
[4] LW_HPS2FPGA . PA:0xFF200000~0xFF3FFFFF <--> VA:0xFF200000~0xFF3FFFFF (PA=VA)
[5] PERIPHRALS .... PA:0xFF400000~0xFFEFFFFF <--> VA:0xFF400000~OxFFEFFFFF (PA=VA)

[6] BOOTROM ......... PA:0xFFFD0000~0xFFFDFFFF <--> VA:0xFFFD0O000~0xFFFDFFFF (PA=VA)
[71MPUSCU ............ PA:0xFFFEC000~0xFFFEDFFF <--> VA:0xFFFEC000~0xFFFEDFFF (PA=VA)
[B]MPUL2 ................ PA:0xFFFEEOOO0~OxFFFEEFFF <--> VA:OxFFFEEOO0O~OXxFFFEEFFF (PA=VA)

[9] ONCHIPRAM ...... PA:OxFFFFO000~0xFFFFFFFF <--> VA:OxFFFFO000~OxFFFFFFFF (PA=VA)

Running ( F8 ) LT=4kR&T. PUSHSW /DIPSW %##&{ELT MMU OB ELEE,
Break (FO)LTAEYEA—%8RISHLETMMU OEMEZRERELET,

( PUSHSW1 %#22##(=. Translation Table &z t 17 &% 9, )

BT THERET S HWLbAPI AT T

» MMU Management API
* MMU Management
* MMU Virtual Address Space Creation

T—hA4T4

SoCFPGA-HWLib-Sample_ MMU.tar.gz
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Global Timer£{EoTHRRMEM o~z

B TILOBE

HWLib @ The Global Timer Manager APIZ AT, NEEEFHAOEHA+ZREL-Y
oFn7ags L,

TRROYV—RINYZT7ANZRHOTOD ) MIEMTSHZET
FE#RO LA TRBEMZENIT I ENTEET,

- util_time_measurement.c

- util_time_measurement.h

B FILTHRT S HWLbAPI ATFTY

ZY%G L (Global Timer fh, &fEAPIIFIALET)

T—hA4T4

SoCFPGA-HWLib-Sample_TimeMeasurement.tar.gz
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ECC (On-Chip RAM) Drra IR

B TILOBE

On-Chip RAM @ ECC ##EIcDU T, HWLb ZFIALTUTOSEZHERLET,
ECCIS5—aoxzviay

- ECC BV AADFE

-ECCIT5—HBOHRAMLT—2 (AEUFTVY)

- Cache EZ/EXNIZ & b ECC BI{EDE LY

B FILTHRET S HWLbAPI AT T

» Error Correcting Code ( ECC ) Management

F—h4T4

SoCFPGA-HWLib-Sample  ECC_onchipRAM.tar.gz
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» DMA x ACP A
- |

B TILOBE

HPSHiEDMA(DMA-330)Z{E>T. A€ to A E!) DDMAEGZEZT SV FILTT,
AYUTILTEMMU BLU L, L2Fvyia, BHUIZACPR—FE2BIELT:
RIETCEEZITVET,

HeliofdR— FDR A4 v FIREICK Y TRRDA TS a UARIRAIGEE B> TWLWET,
- Cache A T F 2 RAEEDON/OFF
- ACP7R— FFIFHDON/OFF

EFROATLaVBREGHE T, v v L aBWORBETICE T SDMAEENED
REMSFIREE 2D &£ 512, DMARGERRE. BET— DN I 7 M fHRORTHLITVET,

BT THERET S HWLbAPI AT T

Z47% L (ACPOBRIIZEMET D)

T—h4T4

SoCFPGA-HWLib-Sample_ DMAXACP.tar.gz
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