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Introduction
This document demonstrates step-by-step instructions on how to boot a simple Hello World Nios Il
application from CFI flash using Cyclone V GX FPGA Development Kit.

Prerequisite
Before you start, download the Kit installation for Cyclone V GX FPGA Development Kit.

Related links:

e Avalon Tri-State Conduit Components User Guide

e Parallel Flash Loader IP Core User Guide

e Generic Nios Il Booting Methods User Guide

Design Creation

In this example, you do not have to create your hardware design from scratch, use the hardware design
in “<kit installation directory>/cycloneVGX_5cgxfc7df31es fpga/examples/board_update portal”.
Ensure Generic Tri-State Controller and Tri-State Conduit Bridge are added in the Qsys system
(c5gxfc7_fpga bup_gsys.gsys). You may remove other unnecessary components such as TSE to simplify

the design.
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| =) cpu Nios I (Classic) Processor

dk Clock Input «clkin_50
reset_n Reget Input [clk]
data_master Avalon Memory Mapped Master [clk]
instruction_master Avalon Memory Mapped Master [clk]
d_irg Interrupt Receiver [clk]
jtag_debug_module_r... [Reset Output [clk]
jtag_debug_madule Avalon Memory Mapped Slave [clk] 0x0800_2280C
custom_instruction_m... |Custom Instruction Master
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dki Clock Input «clkin_50
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dke Clock Input clkin_50
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tem [Tristate Conduit Master [clk]

B ssram Generic Tri-5tate Controller
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Qsys Setting
As we are using the Board Update Portal example, the factory hardware and software block in CFl flash
will be replaced with new hardware and software blocks created here.

In Nios Il Processor parameter editor, set the reset vector memory and exception vector memory as
below:

. —

[~ Reset Vector

Reszet vector memary: ext_flash.uas w
Reset vector offset: 0x01bc0000
Reset vector: 0x01bc0000

[* Exception Vector

Exception vector memory: onchip_ram.s1 R
Exception vector offset: Ox00000020
Exception vector: Ox08200020

[+ mran and Mpn

Quartus Setting
The MSEL pins in Cyclone V GX development kit are defaulted to FPPx16 configuration scheme. In
Quartus Prime software, set the configuration settings as below:

Specify the device configuration scheme and the configuration device.

Configuration scheme: ‘ Passive Parallel x16

Configuration rmode: ‘Stanu:lard hd |

Configuration device

Auto
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BSP Editor Setting
In Nios Il SBT tool, create the Nios Il processor HAL BSP based on the .sopcinfo created from Qsys
generation. Refer to table below for BSP editor settings:



Boot Option BSP Editor Setting: Linker Script BSP Editor Seting:
Settings.Advanced.hal.linker

Nios Il processor e Set.text Linker Section to If the exception vector memory is set to
application execute- CFl flash OCRAM/ External RAM, enable the
in-place from CFI e Set other Linker Sections following settings:
flash (.heap, .rwdata, .rodata, e allow_code_at_reset

.bss, .stack) to OCRAM/ e enable_alt_load

External RAM enable_alt_load_copy_rodata
enable_alt_load_copy_rwdata

e enable_alt_load_copy_exceptions

If the exception vector memory is set to
CFl flash, enable the following settings:
e allow_code_at reset
e enable_alt_load
e enable_alt_load copy_rodata
e enable_alt load copy rwdata
Nios Il processor All Linker Sections are set to All settings are left unchecked
application copied OCRAM/ External RAM
from CFI flash to RAM
using boot copier

Application
1. Inthe Nios Il SBT, create a new application using Hello World template.
2. Once the BSP editor settings configured, build the project and ELF file will be created.
3. Use mem_init_generate utility to generate FLASH file by selecting Make Targets - Build.
4. Launch Nios Il Command Shell, use nios2-elf-objcopy utility to generate HEX file.

% nios2-elf-objcopy --input- rec --output t i t_flash.flash ext_flash.hex --verbose

copy from ~ext_flash.flash’ o xt_flash

Programming Files Generation
This example demonstration is using Board Update Portal design for the development kit, therefore you
need to follow the CFl flash memory map as below:



Block Description KB Size Address Range
Unused 128 0x03FE.0000 - 03FF.FFFF
User software 28,800 0x023C.0000 - 03FD.FFFF
- Factory software 8192 0x01BC.0000 - 023B.FFFF
zipfs (html, web content) 4096 0x017C.0000 - 01BB.FFFF
User hardware 2 8064 0x00FE.0000 - 017B.FFFF
User hardware 1 8064 0x0080.0000 - DOFD.FFFF
Factory hardware 8064 0x0002.0000 - 007F.FFFF
: PFL option bits 32 0x0001.8000 - 0001.FFFF
Board information 32 0x0001.0000 - 0001.7FFF
Ethernet option bits 32 0x0000.8000 - 000.FFFF
User design reset vector 32 0x0000.0000 - 000.7FFF

To generate the POF file, follow the configuration as below:

@ Convert Programming File - C/intelFPGA/16.1/local/nios_booting/cfi/cvgx_cfif c3gufcT_fpga_bup - <3gxfcT_fpga_bup - O X

File Tools Window arch altera.com

Specify the input files to convert and the type of programming file to generate.
You can also import input file information from other files and save the conversion setup information created here for
future use.

Conversion setup files

Open Conversion Setup Data... Save Conversion Setup...

Output programming file

Programming file type: | Programmer Object File (.pof) s

Options/Boot info... | Configuration device: | CFI_512Mb T | Mode: Passive Parallel x16 =
File name: | output_file pof

Advanced... RemotefLocal update difference file: NONE s

Create Memory Map File (Generate output_file map)
Create CvP files (Generate output_file periph.pof and output_file.core.rbf)

Create config data RPD (Generate output_file_auto.rpd)

Input files to convert

File/Data area Properties Start Address Add Hex Data
Options 0x000718000 Add Sof Page
¥ Hex Data Absolute addressing 0x01BCO000
ext_flash.hex Add File...
v SOF Data Page 0 0x00020000 Remave
c5gxfc?_fpga_bup.sof SCGXFCTDEF31ES
up
Down
Properties
Generate Close Help




Programming CFI Flash

PFL IP core is required to program the CFl flash. A simple PFL design output file is available here.

1. Program the “maxV_pfl.pof” into the MAX V device.

A Programmer - C:/intelFPGA/16.1/lacal/nios_baoting/cfi/cvgx_cfifcSgxfc?_fpga_bup - cSgxfc7_fpga_bup - [cSgifcT_fpga_bup.cdf]* - O X

Eile Edit Wiew Processing Tools Window Help

3 Hardware Setup... |USB-Blasterll [USE-1] Mode: | JTAG < Progress: 100% (Successful) .

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

W seart File Device Checksum Usercode Program/  Verify  Blank- Examine  Security Erase ISP IPS File
Configure Check Bit CLAMP
th stop <none> 5CGXFC7D6 00000000 <none>
¥
88 Auto Detect misc/maxV_pfl pof 5M2210ZF256 O09DADF1  O0SDADDI | | |
CFM O O
X Delete UFM O m|
™ Add File
pe Change File...
B save File
* 1dd Device.. JECTELEEES . jRocesscee
u ] ¥ =
TOI H H E =
hup — b :
H H H a
u o =
%Down LLLLELLLL] r_u.uum_
S5CGHFCTD6 5M2210ZF256
TDO

-

2. Click Auto Detect and you should see CFI_512Mb.
3. Program the “output_file.pof” into the CFI flash.


http://www.alterawiki.com/uploads/f/f4/MaxV_pfl.zip

» Programmer - C:/intelFPGA/16.1/local/nios_booting/cfi/cvgx_cfifcSgufc?_fpga_bup - cSgufec?_fpga_bup - [c3gufcT_fpga_bup.cdf]™ - a x

Eile Edit View Processing Tools Window Help

a Hardware Setup...| |[U:R:E5 S f (V=50 Mode: | JTAG ~

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

TR File Device Checksum  Usercode  Program/ Verify Blank-  Examine  Security Erase ISP 1P5 File
Configure Check Bit CLAMP
i Stop <none> SCGXFCTDE 00000000 <nones
8 avtopetect|| | <" 5M2210ZF256 00000000 0ODOCO0D O O O

~ output_file pof CFI_512Mb 9D7AB4D1 O O
% Delete Page_0 O O
M addFile.. ext_flash hex O O
OFTION_BITS O O

™ Change File

% saveFile
".Adcl Device...
T up
%DDWH ssmmEsEmm EsmmmEEEm
T = :
—b: —F :
H = H d
e S
5CGXFCTDE 5M22102ZF256
Too

4. Restore the MAX V design by programming the “max5.pof” in “<kit installation directory>/
cycloneVGX_5cgxfc7df31es_fpga/factory_recovery”.
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