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1. Introduction

This design example 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. The boot option used in this design
example is “boot copier” method, however, you may change the BSP editor settings to enable “execute-

in-place” method.

2. Prerequisite

You are required to have knowledge in instantiating and developing a system with a Nios Il processor.
Intel recommends that you go through the online tutorials and training materials provided in Intel FPGA
Training before using this design example.

Related information:

=  Generic Nios Il Booting Methods User Guide
=  Embedded Design Handbook
=  Avalon Tri-State Conduit Components User Guide

=  Parallel Flash Loader IP Core User Guide

3. Requirements

The following are the hardware and software requirements for the design example:

= Cyclone V GX FPGA Development Kit & Kit installation
= Quartus Prime version 16.1
= USB cable for USB-Blaster Il JTAG

4. Design Example Files
The master files are provided with this design example. You may proceed to reading Programming the

CFI flash section and Run the Design section to program the CFl flash and run the design without any
recompilation or programing file generation.

File Name Description

master_image\output_file.pof Quartus Prime programming file for CFl flash
master_image\ext_flash.hex Hardware image file (.sof) and Nios Il application image file
master_image\cvgx_cfi_booting.sof (.hex) that are used to generate CFl flash programming file
software\cvgx_cfi_hello_world.zip Hello world software code and BSP for the Nios Il processor

software\cvgx_cfi_hello_world_bsp.zip


https://www.altera.com/products/boards_and_kits/dev-kits/altera/kit-cyclone-v-gx.html
https://www.altera.com/support/training/overview.html
https://www.altera.com/support/training/overview.html
https://www.altera.com/content/dam/altera-www/global/en_US/pdfs/literature/ug/niosii_generic_booting_methods.pdf
https://www.altera.com/en_US/pdfs/literature/hb/nios2/edh_ed_handbook.pdf
https://www.altera.com/content/dam/altera-www/global/en_US/pdfs/literature/ug/ug_avalon_tc.pdf
https://www.altera.com/content/dam/altera-www/global/en_US/pdfs/literature/ug/ug_pfl.pdf
ftp://ftp.altera.com/outgoing/devkit/12.0/cycloneVGX_5cgxfc7df31es_fpga_v12.0.2.1.exe

5. Block Diagram

Qsys System Connection

Nios Il Processor On-Chip Memary

Generic Tri-State Controller

Tri-State Conduit Bridge CFl Flash

Figure 1: Qsys System Connection

Figure 1 shows the main IP components required for building a Nios Il system booting from CFl flash.
Details of the connection between each IP blocks can be found in the included Qsys file for this design
example.



6. Steps to Build a Bootable System

The following sections describe the steps to build a bootable system for a:

e Nios Il processor application executing in place from CFl flash
o Nios Il processor application copied from CFl flash to RAM using a boot copier

6.1 Quartus Setting

The MSEL pins in Cyclone V GX development kit are defaulted to FPPx16 configuration scheme. In
Quartus Prime software, go to Assignments - Device = Device and Pin Options - Configuration,
ensure the Configuration scheme is set to Passive Parallel x16.

ik Device and Pin Options - top x
Category:
General

Configuration Specify the device configuration scheme and the configuration device.
Programming Files
Unused Pins Configuration scheme: | Passive Parallel x16 -

Dual-Purpose Pins

Configuration mode: | Standard -
Capacitive Loading
Board Trace Model Configuration device
/O Timi
/O Timing Auto
Voltage Use configuration device:

Figure 2: Configuration Scheme Setting

6.2 Design

The Qsys file in this design example includes all main components that are required for a Nios I
system booting from CFl flash, essentially the Generic Tri-State Controller and the Tri-State Conduit
Bridge that connects the CFl flash to the Nios Il processor.



Connections Mame Description Export Clock Base End IRQ
B clkin_50 Clock Source
(e chk_in Clock Input clkin_50 exported
C— clk_in_reset Reset Input reset
dk Clock Output dkin_50
clk_resst Reset Output
= LE Epn Mios II Processor
ck Clock Input «clkin_50
reset Reset Input [ck]
—_— data_master Avalon Memory Mapped Master [clk]
—_— instruction_master Avalon Memory Mapped Master [clk]
irg Interrupt Receiver [ck] IRG 0 IRQ 31—
——] debug_reset_request  |Reset Output [clk]
debug_mem_slave Avalon Memary Mapped Slave [ck] 0x0410_0200 0x0410_0£££
custom_instruction_m... (Custom Instruction Master
E onchip_ram On-Chip Memory (RAM ar ROM)
k1 Clock Input «clkin_50
sl Avalon Memory Mapped Slave [clk1] 0x0408_0000 0x040f_fEfE£5
resetl Reset Input [ck1]
B tristate_conduit_bri... Tri-State Conduit Bridge
clke Clock Input «clkin_50
reset Reset Input [chk]
ts [Tristate Conduit Slave [clk]
T out Conduit tristate_conduit_bridge
B I3 ext_flash Generic Tri-State Controller
clke Clock Input «clkin_50
reset Reset Input [ch]
uas Avalon Memory Mapped Slave [clk] @ 0x0000_0000 0x03£f_ fEfEf
— tem [Tristate Conduit Master [clk]
B sysid System ID Peripheral
clke Clock Input «clkin_50
reset Reset Input [chk]
control_slave Avalon Memory Mapped Slave [clk] 0x0410_1008 0x0410_100£
E jtag_uart ITAG UART
ck Clock Input clkin_50
reset Reset Input [clk]
avalon_jtag_slave Avalon Memary Mapped Slave [ck] 0x0410_1000 0x0410_1007
———————— irg Interrupt Sender [clk] >—E|

Figure 3: Nios Il Qsys System Connections

6.2.1 Nios Il Processor Qsys Setting
In the Nios Il Processor parameter editor, set the Reset vector memory to CFI flash
(ext_flash.uas) and Exception vector memory to On-Chip Memory (onchip_ram.s1).
2. Set the Reset vector offset to 0x01bc0000. The reset vector must be the base address of
your application. In this example, it is 0x01bc0000.

1.



Nios II Processor
altera_nios2_gen2

Main Vectors  Caches and Memory Interfaces  Arithmetic Instructions  MMU and MPL
| Reset Vector

Reset vector memory: ext_flash.uas e

Reset vector offset: 0x01bc0000

Reset vector: 0x01bc0000
|~ Exception Vector

Exception vector memory: onchip_ram.s1 w

Exception vector offset: 0x00000020

Exception vector: 004080020

Figure 4: Nios Il Processor Vectors Configuration

Note: Reset vector memory determines where the reset code (boot loader) resides, and Reset
vector offset determines the location of the reset vector (reset address).

6.2.2 Generic Tri-State Controller Qsys Setting

The Generic Tri-State Controller provides preset configurations for many commonly used
external devices. If you select one of the preset configurations, all the parameters are
automatically assigned to the correct values. In case your CFl flash is not in the preset library,
you can use the parameter editor to specify the required settings accordingly.

#u Generic Tri-State Controller - generic_tristate_controller 0 *

m Generic Tri-State Controller

Megacars  3lt=ra_generic_tristate_controler
= 7 ~
[ I} signal Selection  signal Tming  signal polarites Presets
[ Show signals Aderesswidth: |30 4 X
Data width: 32 -
generic_tristate_controller_0 Click New... to create a preset.
Byteenable width: 4 brary
i tristate temy || Bytesperword: |4 % AMD 25Lv128M Flash with Legacy SDK support
- .. CSB900 Interface (Ethernet)
252 laser o -~ 4# Cypress CY7C1380C SSRAM
o Enable the following signals: # Flash Memory Interface (CFI)
eten # [OT71V416 SRAM
Refer to the Avalon Interface Specifications for definitions of these signals: http: fsww.altera. com fiteraturemanual/nl_avalon_spec.pdf
altera_generic_tristate_controller # ISSIIS61LPS25636A-200TQL1 SSRAM
readdata # Intel 128P30 Flash
# Intel 256P30 Flash
S -4 LAN9IC111 Interface
read ~+ 4 Legacy AMD 29LV055D Flash
# SST33VF20090 Fiash
write
begintransfer
byteenzble
[ chipselect
[lock:
address
[] waitrequest
[ writebyteenable
[ outputenable
[ resstrequest
Oira
[ reset output
[ 1s memory device
~ Module Assignments |
Parameter Vaiue | v
< > Apply Update... Delete New.

Figure 5: Generic Tri-State Controller Configuration Window




The following snapshots show the configuration setting for the CFl flash used in this
development kit.

DYSUEIE LVUX_LI_DDDUNU_USYS  Fauiz EXL_gsi

Generic Tri-State Controller
altera_generic_tristate_controller

Signal Selection  Signal Timing  Signal Polarities
Address width: |25

Data width: 16

Byteenable width: |5

Bytes per word: |2

Enable the following signals:
Refer to the Avalon Interface Specifications for definitions of these signals: http:/fwww.altera.com fiterature /manualfmnl_avalon_spec.pdf
readdata

writedata

read

write

[ begintransfer

[ byteenable

chipselect

ek

address

[ waitrequest

[] writebyteenable

[ eutputenable

[] resetrequest

[irg

[ reset output

[ Paramet

Iz memary device

Figure 6: Signal Selection Part 1

|' Module Assignments

Parameter Value

embeddedsw.configuration.hwClassnameDriverSupportList altera_avalon_lan91c111:altera_avalon_cfi_flash
beddedsw.configuration.hwCl meDriversupportDefault (altera_avalon_cfi_flash

embeddedsw.CMacro.SETUP_VALUE 75

embeddedsw.CMacro.WAIT_VALUE 35

embeddedsw.CMacro.HOLD_VALUE 1

embeddedsw.CMacro. TIMING_UNITS "ns"

+

Figure 7: Signal Selection Part 2



Parameter Value
embeddedsw.CMacro.SIZE 67108864u
embeddedsw.memoryInfo.MEM_INIT_DATA_WIDTH 16
embeddedsw.memoryInfo.HAS_BYTE_LANE 1
embeddedsw.memoryInfo.IS_FLASH 1
embeddedsw.memoryInfo.GENERATE_DAT_SYM 1

h

embeddedsw.memoryInfo.GENERATE_FLASH

1]

Figure 8: Signal Selection Part 3

* Module Assignments

Parameter
embeddedsw.memoryInfo.HAS_BYTE_LANE
embeddedsw.memoryInfo.15_FLASH
embeddedsw.memoryInfo.GENERATE_DAT_SYM
embeddedsw.memoryInfo.GENERATE_FLASH 1
embeddedsw.memoryInfo.DAT_SYM_INSTALL_DIR
embeddedsw.memoryInfo.FLASH_INSTALL DIR

1]

* Parameters

Use the module assignments to identify your components to downstream embedded software tools,
A value of 1identifies the parameter as true, a value of 0 identifies it as false.

Mote: For memory devices, the module assignment embeddedsw.CMacro.SIZE = Memory Size in Bytes
must be defined and it must equal the size of the memory. Value should be an unsigned integer.

= Avalon Connection Point Assignments

Farameter Value
embeddedsw.configuration.isFlash 1
embeddedsw.configuration.isMemoryDevice 1
embeddedsw.configuration.isNonVolatileStorage 1

Figure 9: Signal Selection Part 4



Generic Tri-State Controller
altera_generic_tristate_controller

Signal Selection  Signal Timing  Signal Polarities

Read wait time: 135

Write wait time: 135

Setup time: 25

Data haold time: 0

Maximum pending read transactions: |3

Turnaround time: 2

Timing urits: Manoseconds -
Read latency: 2

[] Chipselect through read latency

Figure 10: Signal Timing

Generic Tri-State Controller
altera_generic_tristate_contraller

Signal Selection  Signal Timing  Signal Polarities

Enable active low polarity on the following signals:

read

[leck

write
chipselect
[] byteenable
[] outputenable
[] writebyteenable
[ waitrequest
[] begintransfer
[]resetrequest
[irg

[]reset output

Figure 11: Signal Polarities
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6.3 BSP Editor Settings

There are two boot options for Nios Il processor booting from CFl flash - Nios Il application execute-
in-place from CFI flash and Nios Il application copied from CFl flash to RAM using boot copier. Refer
to table below for BSP editor settings in Nios Il SBT for each boot option:

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 CFl flash e Set other Linker Sections @ following settings:

(.heap, .rwdata, .rodata, o
.bss, .stack) to OCRAM/
External RAM

allow_code_at_reset
enable_alt_load
enable_alt_load_copy_rodata
enable_alt_load_copy_rwdata
enable_alt _load_copy_exceptions

If the exception vector memory is set to
CFl flash, enable the following settings:

o 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 CFl flash to RAM
using boot copier
= BSP Editor - settings.bsp - [m} X
File Edit Tools Help
Main Software Packages Drivers Linker Saipt  Enable File Generation  Target BSP Directory
Linker Section Mappings
Linker Section Mame - Linker Region Mame Memory Device Name Add...
-bss onchip_ram onchip_ram FEii-
.Entry reset ext_flash Restore Defaults...
.exceptions onchip_ram onchip_ram
.heap onchip ram onchip ram
-rodata onchip_ram onchip_ram
.rwdata onchip ram onchip ram
.3tack onchip ram onchip ram
. text ext flash ext flash

Figure 12: Linker Script for Execute-In-Place Method
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= BSP Editor - settings.bsp — O *

File Edit Tools Help

Software Packages Drivers Linker Script  Enable File Generation Target BSP Directory

SOPC Information file: ..\..\cvgx_cfi_booting_gsys.sopdnfo
CPU name: cpu
Operating system: Altera HAL Version: |default ~
BSP target directory:  C:lintelFPGA\16. 1Yocal\nios_booting'cfi'\ovgx_cfi_booting\software\cvgx_cfi_hello_world_bsp

[=I-Settings hallinker
Common
&-Advanced allow_code_at_resst
B hal enable_alt_load
-mia%_file_descriptors
enable_instruction_related_exceptions_ap enable_alt_load_copy_rodata
~log_port ) enable_alt_load_copy_rwdata
enable_exit
--gnable_clean_exit enable_alt_load_copy_exceptions

enable_runtime_stack_checking
--gnable_c_plus_plus
--anable_lightweight_device_driver_api
--gnable_mul_div_emulation
--gnable_sopc_sysid_check
-custom_newlib_flags
-log_flags
[-linker
[rriake

Figure 13: Settings.Advanced.hal.linker for Execute-In-Place Method if Exception vector is set to OCRAM/ External RAM

- BSP Editor - settings.bsp - a X

File Edit Tools Help

Software Packages Drivers Linker Script  Enable File Generation  Target BSP Directory

SOPC Information file:  ..\..\cvgx_cfi_booting_gsys.sopdnfo
CPU name: cpu
Operating system:  Altera HAL Version: |default e
BSP target directory:  C:\intelFPGAY16. 1Yocal\nios_booting\cfitcvgx_cfi_booting\software\cvgx_cfi_hello_world_bsp

[=-Settings hal.linker
+Comman
-Advanced allow_code_at_reset
=-hal enable_alt_load
--miax_file_descriptors
--anable_instruction_related_exceptions_ap enable_alt_load_copy_rodata
log_port i enable_alt_load_copy_rwdata
--gnable_exit
enable_clean_exit [] enable_alt_load_copy_exceptions

--gnable_runtime_stack_checking
enable_c_plus_plus

--gnable_lightweight_device_driver_api

--gnable_mul_div_emulation

--gnable_sopc_sysid_check

-custom_newlib_flags

~log_flags

t+linker

Figure 14: Settings.Advanced.hal.linker for Execute-In-Place Method if Exception vector is set to CFl flash
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= BSP Editor - settings.bsp

File Edit Toolz Help

Main Software Packages Drivers Linker Script | Enable File Generation Target BSP Directory

Linker Section Mappings
I

Linker Section Name Linker Region Mame Memory Device Name Add...

onchip_ram onchip_ram e
ex h Restore Defaults...
onchip ram onchip ram
onchip_ram onchip_ram
onchip ram onchip ram
onchip_ram onchip_ram
onchip ram onchip ram
Figure 15: Linker Script for Boot Copier Method
= BSP Editor - settings.bsp - [m}

File Edit Tools Help

Main  Software Packages Drivers Linker Script  Enable File Generation Target BSP Directory

SOPC Information file: ..\, \cvgx_cfi_booting_gsys.sopdnfo
CPU name: cpu
Operating system:  Altera HAL
BSP target directory:

Version: | default

C:lintelFPGAN16. 1Yocalinios_booting\cfitcvgx_cfi_booting'softwarecvgx_cfi_hello_world_bsp

[=-Settings

=--hal

6.4

This design example includes the Hello World software code and the BSP. You may also create your

F-Common
E-Advanced

--gnable_instruction_related_exceptions_ap
~log_port
--gnable_exit
--enable_clean_exit
--gnable_runtime_stack_checking
--enable_c_plus_plus
--enable_lightweight_device_driver_api
--gnable_mul_div_emulation
--enable_sopc_sysid_check
--gustom_newlb_flags

log_flags

max_file_descriptors

hallinker
[Jallow_code_at reset
[] enable_alt_load
enable_alt load_copy_rodata
enable_alt load_copy_rwdata

enable_alt load_copy_exceptions

Figure 16: Settings.Advanced.hal.linker for Boot Copier Method

Application

own Nios Il application using the Nios Il SBT.

To build the Nios Il application image file:

1. After creating the Nios Il application, right click on the project in Project Explorer and select

Build Project. A *.elf file is created under the project folder.

2. Right click on the project in Project Explorer and select Make Targets = Build.... Select

mem_init_generate and click Build. A *.flash file is created under the project folder.

13




= Make Targets >

Make Targets for: cvgex_cfi_hello_world

Target Location Add...
(&) mern_init_install

= o _ Remowve
(=imem_init_generate;

(@) help Edit...

Figure 17: Make Targets Window

3. Launch Nios Il Command Shell. Use nios2-elf-objcopy utility to convert .flash file to HEX file.

BX /cygdrive/c/intelFPGA/16.1/local/nios_booting/ ofi/ cvgs_cfi_booting/software/cvge_cfi_hello_world

xt_flash.flash ext_flash.hex --verbose

Figure 18: Nios II Command Shell Window

6.5 Generate programming files

Fast Passive Parallel (FPP) is the configuration scheme used in this design example. In Cyclone V GX
development kit, the on board CPLD (MAX V) is used to control the FPGA configuration process. You
may refer to the factory MAX V design in <kit installation directory>/
cycloneVGX_5cgxfc7df31es_fpga/ examples/ max5, after completing the kit installation on your PC.
This design example uses the factory MAX V design from development kit, thus the CFl flash

14



memory map must not be altered. You need to just focus on the factory software, factory hardware
and PFL option bits.

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.Q0O00 - 017B.FFFF
User hardware 1 8064 0x0080.0000 - 00FD.FFFF
Factory hardware 8064 0x0002.0000 - 00/F.FFFF
PFL aption 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

Figure 19: Default CFl Flash Memory Map

To generate the programming file:

Open the Convert Programming Files... from File menu in Quartus Prime software.
Under Output programming file section, set the following items:
a. Programming file type: Programmer Object File (.pof)
b. Configuration device: CFI_512Mb
¢. Mode: Passive Parallel x 16
d. File name: You may select your preferred path and file name for the output file (.pof).
By default, this is generated under your project root directory.
3. Under Input files to convert section, follow these steps:
a. For hardware image file:
i. Select Page_0 of SOF Data and click Properties.
ii. Setthe Address mode for selected pages to Start.
iii. Set the Start address to 0x020000 (this is to replace Factory hardware) and click
OK.
iv. Click Add File... and open master_image\cvgx_cfi_booting.sof.
v. Select the added SOF file and click Properties.
vi. Check the Compression checkbox and click OK.
b. For Nios Il application image file:
i. Click Add Hex Data.
ii. Select Absolute addressing.
iii. Open the HEX file master_image\ext_flash.hex and click OK.

15



4. Click Options/Boot info..., set the Option bit address to 0x018000 and click OK.
5. Click Generate to generate the POF programming file.

@ Convert Programming File - C:/intelFPGA/16.1/local/reference_design/test/top - top - O *

Eile Tools Window

Search altera.com

Specify the input files to convert and the type of programming file to generate.

You can also import input file infermation from other files and save the conversion setup information created here for
future use.

Conversion setup files
Open Conversion Setup Data... Save Conversion Setup...

Cutput programming file

Programming file type: | Programmer Object File (pof) i
Options/Bootinfo... | Configuration device: | CFI_512Mb ¥ | Mode: Passive Parallel x16 &
File name: output_file pof
Advanced... Remote/Local update difference file: MNOME

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
COptions Ox000718000 Add Sof Page
¥ Hex Data Absolute addressing CxD1BCO000
ext_flash.hex LI
¥ SOF Data Page 0 0x00020000 Remove
cvgx_cfi_booting.sof SCGXFCT7DEF3I1ES
up
Down
Propertjes
Generate Close Help

Figure 20: Convert Programming File Window

6.6 Programming the CFI flash

Intel provides Parallel Flash Loader (PFL) IP core that can program and control the FPGA
configuration with data from external flash. A simple MAX V design that instantiates the PFL IP core
to allow CFI flash programming is available here.

To program the CFl flash:

16


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

1. Connect the USB Blaster cable from PC to the on-board USB Blaster |l connector and power up
the board.

2. Open the Programmer from Tools menu in Quartus Prime software, then click Hardware
Setup... and select USB-Blasterll.

3. Click Auto Detect, then select 5CGXFC7ZD6ES and click OK.
4. Right click on the MAX V device 5M2210Z and click Change File.
5. Open the simple MAX V PFL design output file named maxV_pfl.pof from here.
6. Tick the Program/Configure checkbox for MAX V 5M2210ZF256 device, including CFM and UFM.
7. Click Start to start programming the MAX V device.
» Programmer - C:/intelFPGA/16.1/local/reference_design/test/top - top - [Chain.cdf]* — O x
File Edit Wiew Processing Tools Window Help
e Hardware Setup. . Mode:  JTAG v Progress:
[ Enable real-time ISP to allow background programming when available
b‘fn ctart File Device Checksum Usercode Program/ Verify Blank- Examine Security Erase ISP IPS File
Configure Check Bit CLAMP
b Stop <none> 5CGXFC7DBES 00000000 <nonex
8 Auto Detect J..fnios_booting/cfifm._. SM2210ZF256 003DADF1  009DADDS O O O
CFM O ]
¥ Delete UEM O |
™ Add File...
" Change File... | LS >
it Save File
.AddDE\'IEE... .lllllllll. .IIIIIIIII.
™ i N :
Thup —: —ri b ]
b Down L : s ;
5CGXFC7D6GES 5M2210ZF256
4 TDO

Figure 21: Programming MAX V Window

8. After the programming successful, click Auto Detect. If a warning dialog box pops up as below,
click Yes.

(@ Quartus Prime x

l  Theauto-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?

Figure 22: Warning Pop Up Box

9. You should see CFI_512Mb attached to the MAX V device.
10. Right click on the CFI_512Mb device and click Change File.

17


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

11. Open the master_image\output_file.pof.

12. Tick the Program/Configure checkbox for the CFI_512Mb device including Page_0,
ext_flash.hex and OPTION_BITS.

13. Click Start to start programming the CFl flash.

\Y Programmer - C:/intelFPGA/16.1/local/reference_design/test/top - top - [Chainl.cdf]* - m] *

File Edit View Processing Tools Window Help e
S
=, Hardware Setup... |USE-Blastedl [USE-1] Mode: |JTAG *  Progress 100% (Successful)

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

[ File Device Checksurn Usercode Program/  Verify  Blank- Examine Security  Erase ISP IPS File
Configure Check Bit CLAMP
i stop <none> 5M22102F256 00000000  00D00D0D O O |
~ i b1
8 auto petect master_imagefoutp..  CFI_512Mb 9C32003C O O
Page O ] O
Delete ext_flash.hex O O
M add File OPTION_BITS O O 5
" Change File. < >
W save File
* Add Device
i up
ki Down
.........
u
oI
—F —
H
S5CGHFCTDBES 5M2210ZF256
TDO
4

Figure 23: Programming CFI Flash Window

14. After the programming successful, right click on the MAX V device 5M2210ZF256 and click
Change File.

15. Open the max5.pof from <kit installation directory>/ cycloneVGX_5cgxfc7df31es foga/
examples/ max5.

16. Tick the Program/Configure checkbox for MAX V 5M2210ZF256 device, including CFM and UFM.

17. Click Start to start programming the MAX V device.
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é Programmer - C:/intelFPGA/16.1/1ocal/reference_design/test/top - top - [Chainl.cdf]* - m] x

File Edit View Processing Tools Window Help ‘j
;Hardwaresatup USB-Blasterll [USB-1] Mode: | JTAG - Progress: 100% (Successful)

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

W gpart File Device Checksum Usercode Program/  Verify = Blank- Examninge Security  Erase 5P IPS File ~
al
Configure Check Bit CLAMP
Stop <nonex SCGXFCT7DRES 00000000 <nonex
wAum Detect /../nios_booting/cfifm_. 5M2210ZF256 0091D16D FFFFFFFF | | [ | [ ]
CFM O |
X Delete UEM O |
M dd File ¥ master imagefoutp_.  CFl 512Mb 9C320C3C O O O O O
P — m — m m s
[ Change File. < >
Save File
* Add Device
thup
Do
TOI H d
» =
=
TERmREREn
SCGXFCTDBES 5M2210ZF256
TDO

Figure 24: Programming MAX V Window

18. Power cycle the board.

6.7 Run the Design
Once you have programmed the CFl flash, the design is ready to be executed.

1. Launch Nios Il Command Shell.
2. Run nios2-terminal and you should see Hello from Cyclone V GX Nios II!.

B Joygdrive/c/intelFPGA/16.1

-termi H
ninal

Figure 25: Nios Il Command Shell
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7. Revision History

Revision Date
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First release.

Comments

Author
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