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Create Boot image for Zyng 7020 on UUB architecture

The Zynq boot process begins with running code inside the Boot ROM.

The boot ROM manages the early boot process by selecting the boot medium and quickly loading the First Stage Boot Loader (FSBL).
The FSBL does important early system initialization, configuring the DDR

The FSBL is created by Xilinx tools (SDK) using information from your hardware project or by Petalinux build process.

The FSBL is the stepping point between Xilinx's code and your code, or petalinux built. What happens next depends on what type of
software your system needs. If your device runs Linux it's very likely that your next step is loading U-boot or if your device runs a stand
alone applications your next step is your .elf file..

Running a stand alone application

To run a stand alone application on the Zynqg you need:
Software Xilinx SDK
. Files: FSBL (generated by SDK), bitstream file
First Stage Boot Loader (generated from Vivado for the PL side of the FPGA)
FSBL.elf and your application program written and compiled in
SDK (executable file.elf)

Bit Stﬂream
design_wrapper.bit

Load and run Application on PS
Name of SDK application.elf A
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How to create Boot image by SDK

This procedure is for a stand alone application program.
Start SDK and select from the Xilinx Tools menu “Create Zynq boot image". This window will be displayed.
r@ Cre‘ate Zynqg Boot Image - ) @

= - = =

Create Zynq Boot Image
Creates Zynq Boot Image in .bin and .mcs formats from given FSBL elf and partition files in specified output folder. @

© Create new BIF file (0) Import from existing BIF file

Output BIF file path:  C:\Xilinx\Vivade'\2015.2\progetti\linux_uub_assiro\example.bif
[] Use Authentication il

Akt esiaton by —— .bif file is the building definitions of the image

Browse Browse
Browse | SSK: To run a stand alone application on the Zynq
S you need three files for the QSPI memory

= flash:

[ Use encryption

Encryption key: Files: FSBL (generated by SDK)

bitstream file (generated from Vivado for the
PL side of the FPGA)

@ BRAM () EFUSE

L —

Boot image partitions

Application.elf program written and compiled

File path L ped  awneniad || Add ||| in SDK (executable file.elf)

(bootloader) C:\Xilinx\Vivado\2015.2\progetti\linux_uub_assiro\zynq_fsbl.elf none

C:\Xilinx\Vivado\2015.2\pregetti\linux_uub_assiro\zynq_design_wrapper.bit none nene

C:A\Xilinx\Vivado\2015.2\progetti\linux_uub_assiro\stand_alone_application.elf none none -.:n. i .

|__.bin or .msc are formats for the file to send,
—E’ by progammer tools to the QSPI
Down Both formats are compatible for Jtag programmer

Output path: C:\XiIinx\\/ivad0\2015.2\progetti\linux_uub_assiro\example.mcs/

i?, [Preview BIF Changes] [ Create Image ] [ Cancel ] /j
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B Add partition

XS

Add new boot image partition

Add new boot image partition

Authentication: | none - Encryption:

Checksum:

none °

2

File path: C\Xilinx\Vivado\2015.2\progetti\linux_uub_assiro\zy
Partition type: "

Click Add button to create a new partition into the
memory, and select the file by Browse button.

First file is FSBL as bootloader type

All the other files are automatically selected as datafile
partition type.

No OFFSET needed, all files will be allocated into the
QSPI memory consecutively

Presign: Browse
Other
Alignment: Offset:
Reserve: Loatr
Startup:
Select name and format extension
Of the file and click on Create Image.
©) C_ox_ ] [LoConce The image file will be create in the project folder
up
Down
Output path:  C:\Xilinx\Vivado\2015.2\progetti\linux_uub_assiro\example.mcs
@ Preview BIF Changes] [ Crea‘telmage ] [ Cancel ]
R. Assiro
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How to program Boot image in the QSPI Flash of UUB

In SDK select from the Xilinx Tools menu “Program flash". This window will be displayed.

7

Program Flash Memory
Program Flash Memory via In-system Programmer.
//
Hardware Platform: [zynq_design_wrapper_hw_platform_Z /]
V4
Connection: [Local vJ Mm J
Device: | Auto Detect /
Image File: 7C:\XiIinx\Vivado\2015.Z\progetti\linux_uub_assiro\uub.bin i
Offset: 7 7
A
Flash Type gspi_single //]
FSBL File: | | BAbwse
[ ] Convert ELF to bootloadable SREC format and program |
[7]Blank check after erase
["] Verify after flash
¥
@ [ Program ] [ Cancel ]

DLC10 xilinx platform cable USB JTAG programmer

R. Assiro

Select the image file generated (.mcs or .bin)

Connect the JTAG programmer to the UUB to the J7 connector
Switch up on JTAG side

Power on to the UUB (24Volt) and click on Program

.....

POWER_UUB

W R R TR T
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The process to program the QSPI takes a very long time (about 20 minutes)

When the programmig is done place the switch on QSPI side

El Console 52 |

Program Flash

Device ID Code IR Length Part Name
1 4baoe477 4 arm_dap
2 23727093 6 xc7z@20

Enabling extended memory access checks for Zynqg.

VORS00 w5 500w s 0 e s e S S 2x00000003
USer ID...cewwssassnesssassoessssssni 2x20000000
No of PC Breakpoints................ 6

No of Addr/Data Watchpoints......... 4
Processor Reset .... DONE

Performing Erase Operation...
Erase Operation successful.
Performing Program Operation...

Writes to reserved memory are not permitted and reads return @.
To disable this feature, run "debugconfig -memory access_check disable™.

and reset the Zynq.
Connect a USB cable to console
Application is now runnung.in to the Zynq....

POWER_UUB

o

LA R R R
tédedyqy

LTI

>
Progress Information

@ Performing programming flash...

Performing Program Operation

R. Assiro

DC power 24V

Zyng serial console

(top side) /j
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Running Petalinux (QSPI memory map)

First Stage Boot Loader
FSBL.elf

Bitstream (optional but neede final)
design_wrapper.bit

Second stage bootloader U-BOOT
U-boot.elf

Kernel start address 0x00520000

RUN

RUN

Linux Kernel
zlmage

6, ‘
Sl

Load device tree
System.dtb

Load RAM Disk image (compressed)
rootfs.cpio.gz

R. Assiro

To build a linux image for QSPI memory on UUB’s Zynq you need:
Software Xilinx SDK

Files:

- FSBL (generated by petalinux builder)

- Bitstream file (generated from Vivado for the PL side of the FPGA)
- Universal Booloader for Zynq (folder images of petalinux builder)

- Kernel image (zImage)

- Device tree file and image of root file system compressed.

All of this file are generated in petalinux compliling process. | will
describe this process in my next document.
The QSPI memory allocation:

FBSL from the address 0x00001700 runs U-boot for the second
stage of the boot

U-Boot runs automatically the kernel image from the address
memory 0x520000 of the QSPI flash. (to change this parameter |
think is necessary to recompile U-BOOT). By serial terminal
windows is possible to stop the process to control U-boot directly.

)
INFN
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How to create Petalinux Boot image by SDK

This procedure is for programming a petalinux build

Start SDK and select from the Xilinx Tools menu “Create Zynq boot image". This window will be displayed.

-
@ Crgfte Zynq Boot Image

Create Zynq Boot Image

() Create new BIF file (@ Import from existing BIF file

Import BIF file path: ~ C:\Xilinx\Vivado\2015.2\progetti\linux_uub_assiro\uub.bif

Output BIF file path: C:\Xilinx\Vivade\2015.2\progetti\linux_uub_assiro\uub.bif

[7] Use Authentication

Authentication keys

[T Use encryption
Encryption key:
@ BRAM () EFUSE

Boot image partitions

Authenticated

File path /
(bootloader) zyng_fsbl.elf

zynq_design_wrapper.bit

u-boot.elf
zZImage.uub
system.dtb
rootfs.cpio.gz

Output path: C:\XiIinx\Vivado\2015.2\progetti\linux_uub_assiro\BOOT.bin/

'@ [ Preview BIF Changesl [

Create Image

J |

____—— .biffile is the build definitions of the image

Creates Zynq Boot Image in .bin and .mcs formats from given FSBL elf and partitjon filesi ified output folder. @

To run petalinux on the Zynq you need five files
for the QSPI memory flash:

/ Files: FSBL (generated by SDK)

bitstream file (generated from Vivado for the PL
/ side of the FPGA)

u-boot.elf universal boot from petalinux image
folder

— zlmage is the petalinux kernel
Is important to allocate it at address 0x520000

/Sistem.dtb device tree

___—Rootfs.cpio.gzis the root file sistem
compressed

bin or .msc are formats for the file to send,
/by progammer tools to the QSPI
Both formats are compatible for Jtag programmer

R. Assiro

' IN
Istituto Nazionale
di Fisica Nucleare



QSPI Flash Memory partitions

Create boot image requires a file extension

This is just a renamed ulmage fily

QSPI memory map

B Edit Parition /

Edit the boot image partition
Edit the boot image partition

%

File path: Fimage.uu Browse
Partition type:

Authentication: | none Encryption: | none

Checksum:
: Browse
Other
Alignment: Offset:  0x520000
Reserve: Load:
Startup:
'@ [ OK ] [ Cancel

S5

Memory Address
0x00000000
Header zone
FSBL
0x00015740 |
bitstream
0x00400000 |
U-boot
/OXOOSZOOOO
o
KERNEL
zlmage
Device tree
Root File System

R. Assiro
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