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Booting and Configuration Options
SoC initialization includes the booting of the HPS and the configuration of the FPGA fabric and I/O.

Depending on the initialization option you choose, the I/O configuration is handled differently. You can
choose one of the three initialization options:

« The HPS boots first and then configures the FPGA.
« The HPS boots from the FPGA after the FPGA is configured.
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The following figure depicts the typical boot flow:

Figure 1: Typical Boot Flow
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Additional boot flows are possible, as shown in the following diagram:

Figure 2: Additional Boot Flows
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Boot ROM

The HPS boot process starts when the processor is released from reset, and jumps to the reset vector
address, located in the Boot ROM address space.

Typically, the main responsibilities of the Boot ROM are:

e Detect the selected boot source
« Perform minimal HPS initialization
« Load the next boot stage (typically the Preloader) from Flash to OCRAM and jump to it

Preloader

The function of the preloader is user-defined. However, typical functions include:

« Initializing the SDRAM interface
« Configuring the HPS I/O pins
« Initializing the interface that loads the next stage of software

Boot Select
The boot select (BSEL) pins offer multiple methods to obtain the preloader image.

Clock Select

The boot ROM reads the clock select values to determine what frequency has been selected for the CPU
clock and any interface clock during boot.



B B O % - | U-Boot SPL 2013.01.01 (Nov 06 2020 - 10:45:46)
(DE1FF % # i) | BOARD : Altera SOCFPGA Cyclone V Board

CLOCK: EOSC1 clock 25000 KHz

CLOCK: EOSC2 clock 25000 KHz

CLOCK: F2S_SDR_REF clock 0 KHz

CLOCK: F2S_PER_REF clock 0 KHz

CLOCK: MPU clock 925 MHz

CLOCK: DDR clock 400 MHz

CLOCK: UART clock 100000 KHz

CLOCK: MMC clock 50000 KHz

CLOCK: QSPI clock 370000 KHz

RESET: COLD

SDRAM: Initializing MMR registers

SDRAM: Calibrating PHY

SEQ.C: Preparing to start memory calibration

SEQ.C: CALIBRATION PASSED

SDRAM: 1024 MiB

SF: Read data capture delay calibrated to 3 (O - 6)




QSPI FLASHZ%%%: | Enable Four Byte Addressing ...
S I Sector Erase Quad SPI flash ...
Sector Erase Info: Start Addr at 0x00000000 for 4 sector(s)

Sector Erase Quad SPI flash at 0x00000000
Sector Erase Quad SPI flash at 0x00010000
Sector Erase Quad SPI flash at 0x00020000
Sector Erase Quad SPI flash at 0x00030000

Program Quad SPI flash ...
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Info: Peak virtual memory: 4251 megabytes

Info: Processing ended: Fri Nov 06 04:52:00 2020
Info: Elapsed time: 00:01:26

Info: Total CPU time (on all processors): 00:00:03




U-Boot;‘)ﬂﬂ?ﬁ:
7 B3R5 FF R RU-Bootss O (DELFF 4245)

T EE

U-BootEHAEZ IR EIZTTRYF, AR PEU-Boot
SPLAIU-BootE% .

EESR EHIEM, B0mEREESEER, Fih
BB EEL, 1E2U-Bootd] MUIETT.

U-Boot iz :
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(8% ILSOCFPGA Cyclone V Board

I2C: ready

DRAM: 1 GiB

MMC: ALTERA DWMMC: 0

SF: Read data capture delay calibrated to 2 (0 - 4)

SF: Detected S25FL256S with page size 65536, total: 33554432
*x \Warning - bad CRC, using default environment

In:  serial

Out:  serial

Err: serial

Skipped ethaddr assignment due to invalid EMAC address in EEPROM
Net: miiO

Warning: failed to set MAC address

Hit any key to stop autoboot: 54 3 2 1 0

*+* Bad device mmc 0O **

Optional boot script not found. Continuing to boot normally
*+ Bad device mmc 0O »*

*+ Bad device mmc 0O »*

Bad Linux ARM zlmage magic!
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U-Boot SPL 2013.01.01 (Nov 06 2020 - 10:45:46)
BOARD : Altera SOCFPGA Cyclone V Board
CLOCK: EOSC1 clock 25000 KHz

CLOCK: EOSC2 clock 25000 KHz

CLOCK: F2S_SDR_REF clock 0 KHz

CLOCK: F2S_PER_REF clock 0 KHz

CLOCK: MPU clock 925 MHz

CLOCK: DDR clock 400 MHz

CLOCK: UART clock 100000 KHz

CLOCK: MMC clock 50000 KHz

CLOCK: QSPI clock 370000 KHz

RESET: COLD

SDRAM: Initializing MMR registers

SDRAM: Calibrating PHY

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

SDRAM: 1024 MiB

SF: Read data capture delay calibrated to 3 (0 - 6)
SF: Detected S25FL256S with page size 65536, total: 33554432

U-Boot 2013.01.01 (Nov 06 2020 - 12:35:40)

CPU : Altera SOCFPGA Platform

BOARD : Altera SOCFPGA Cyclone V Board

[2C: ready

DRAM: 1 GiB

MMC: ALTERA DWMMC: 0

SF: Read data capture delay calibrated to 3 (0 - 6)

SF: Detected S25FL256S with page size 65536, total: 33554432
+xx \Warning - bad CRC, using default environment

In:  serial

Out: serial

Err: serial

Skipped ethaddr assignment due to invalid EMAC address in EEPROM
Net: miiO

Warning: failed to set MAC address

Hit any key to stop autoboot: 5 4 3 2 1 0

Card did not respond to voltage select!

** Bad device mmc 0 *x

Optional boot script not found. Continuing to boot normally
** Bad device mmc 0 *x

** Bad device mmc 0 **

Bad Linux ARM zlmage magic!
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| |
Table A-17: Quad SPI Controller CSEL Pin Settings

CSEL[1:0] Pin Value

I N

oscl_clk (HPS1_ 110-50 MHz 120-50 MHz 25-50 MHz 10-25 MHz
CLK pin) range | :
Device clock :Dscl_clk.hl, loscl clk/2,25 MHz |osc1 _c1k*1,50 MHz |osc1 clk*2,
(gspi_clk) , 12.5 MHz max : max max 50 MHz max
Controller clock : oscl clk,50 MHz 1osc1 clk*2, oscl clk*4, oscl clk™8,
(gspi_ref clk) jmax : 100 MHz max 200 MHz max 200 MHz max
Controller baud :4 14 4 4
rate divisor (even | :
numbers only) | :
Flash read |READ | READ READ_FAST READ_FAST
instruction (1 : :
dummy byte for | .
READ_FAST) : :
1oscl_clk, 50 MHz : oscl_clk*8, oscl_clk™8, oscl_clk*16,

mpu_clie ! max 400 MHz max 400 MHz max 400 MHz max

PLL modes ' Bypassed 1 Locked Locked Locked
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intMask1=(int)alt_gpt_counter_get(ALT_GPT_OSC1_TMR1);
while(i<1000000)
{
I++:

}

intMask2=(int)alt_gpt_counter_get(ALT_GPT_OSC1_TMR1);

IntMask=intMask1-intMask?2-a:;
printf("%d \r\n",intMask);

*(int*)(UERADDR)=0x00000100;
printf("%d \r\n",intMask);

intMask=x(int*)(UERADDR);
printf("%d \r\n",intMask);

S4TE100000 KHz

CLOCK: MMC clock 488 KHz

CLOCK: QSPI clock 400000 KHz

RESET: COLD

SDRAM: Initializing MMR registers

SDRAM: Calibrating PHY

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

SDRAM: 1024 MiB

SF: Read data capture delay calibrated to 3 (0 - 6)

Hello World!
INFO: Enabling caches.
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SF: Detected S25FL256S with page size 65536, total: 33554432

CLrg

EFEFLVE
#define PIOADDR 0xFF200330
#define UERADDR OxFF200330
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FETE100000 KHz

CLOCK: MMC clock 488 KHz

CLOCK: QSPI clock 400000 KHz

RESET: COLD

SDRAM: Initializing MMR registers

SDRAM: Calibrating PHY

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

SDRAM: 1024 MiB

SF: Read data capture delay calibrated to 3 (0 - 6)
SF: Detected S25FL256S with page size 65536, total: 33554432
Hello World!

INFO: Enabling caches.
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BOARD : Altera SOCFPGA Cyclone V Board
CLOCK: EOSC1 clock 25000 KHz
CLOCK: EOSC2 clock 25000 KHz
CLOCK: F2S_SDR_REF clock 0 KHz
CLOCK: F2S_PER_REF clock 0 KHz
CLOCK: MPU clock 600 MHz
CLOCK: DDR clock 400 MHz
CLOCK: UART clock 100000 KHz
CLOCK: MMC clock 488 KHz
CLOCK: QSPI clock 400000 KHz
RESET: COLD

SDRAM: Initializing MMR registers
SDRAM: Calibrating PHY

SEQ.C: Preparing to start memory calibration
SEQ.C: CALIBRATION PASSED
SDRAM: 1024 MiB

Hello World!

INFO: Enabling caches.
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7979596

0

Hello palmv3!

Hello World!

Hello palmv3!

Hello World!
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