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Just like the rest of Quartus, the NIOS-V system does
not allow spaces in files names and directory paths.
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* From hardware to a running program

Create BSP Create app
1 niosv-bsp »|  niosv-app -> CMakelLists.txt >
(Software Setup deck) (Software Setup deck)

\ 4

A\ 4
\ 4

v
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ELE 3510

e Our hardware solution is custom

. Ello_?(—v processor + our selected library blocks + our custom created
ocks

e To use the custom hardware solution we created, we need
to create all the hardware related support software

e Device drivers

* Module functions

 Hardware Abstraction Layer (HAL)
* |nterrupt service routines

e Standard C library components

* Memory map

 We will not be using an operating system — this is called a
bare-metal implementation

* This support software is typically called a Board Support
Package (BSP)
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* 5 steps

Setup the directory structure

Create an applications (c program) file
Create the BSP

Attach the BSP to our applications code
Edit the BSP
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e Setup the directory structure

* In Windows, go to your hardware project directory
» c:\users\yourid\ELExxxx\quartus_projects\project xyz

* Make a new directory called software

* Go into the software directory
* Make a new directory called hal bsp
* Make a new directory called app
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* Create an applications (c program) file

* In Windows, go to your software/app directory
» c:\users\yourid\ELExxxx\quartus_projects\project_xyz\software\app

* Rt click 2 New = Text Document

e Change the entire name to what you want your code file name to
be (be sure to replace the .txt with .c) my_code.c in this example

New
3

>

I
Folder

A Shortcut

[ﬂ Microsoft Access Database
@ Bitmap image
o Microso ft Waord Documen t
B Google Docs
@ Google Sheets

Google Slides
Microsoft Access Database

If you change a file name extension, the file might become unusa ble.
g Microsoft PowerPoint Presentation .
@ Vierer i Fubkeher Documen ¢ Are you sure you want to change it?
F_ D i
i Text Documen t
S ——

/\

V- N

o ‘ ew Text Document.bd

—

i m}r_ccu:le.c| P
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* Create an applications (c program) file — cont’d

* Open the empty file in notepad
e Touch the file
* Rt click 2 open with = choose another app = notepad

e Create a minimal C program, save

rrrrrrrrrrrrrrrrrrrrrrrrrrrrr

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

Select an app to open this .c file

Suggested apps

* You do not need to use this file once the system is fully
setup — you can select the desired program file to compile
in the Ashling (Eclipse) tool (Resource Configurations)
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* Create the BSP

e Start the NIOS-V Command shell
e START Menu = All 2 Altera 25.1std.0.1129 Lite Edition = NIOS V

Command Shell

Mios V Command Shell (Quar @ E

TBBmalloc: skip a2 <::> -1ons replacement in ucrtbase.dll:
Entering Nios/

Microsoft ! .1 10.0.26100.8390]

(c) Mis O" <1on. ALl rights reserved.

[niosv

-:\Users\ johnsontimoj\AppData\Local\quartus> |

The command prompt includes the current directory
location

Use dir to see the contents of the current directory

Use cd .. to traverse the hierarchy backwards
Use cd directory name to traverse into a directory
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e Create the BSP
e Start the NIOS-V Command shell

C:\altera_lite\25.1std\niosv\bin\niosv-
shell.exe

OR

cialtera_lite\25.1std\niosvibi X + o~

TBBmalloc: skip allocation functions replacement in ucrtbase.dll: u
Entering Nios V shell

Microsoft Windows [Version 10.0.26100.9168]

(c) Microsoft Corporation. All rights reserved.

fniosv-shell] C:\altera_lite\25.1std\niosv\bin> |

ELE 3510

START Menu =2 All 2 Altera
25.1std.0.1129 Lite Edition = NIOS V
Command Shell

Nios ¥ Command Shell (Quarl X + o~

TBBmalloc: skip allocation functions replacement in ucrtbase.dll:

Entering Nios V shell
Microsoft Windows [Version 16.0.261008.83908]
(c) Microsoft Corporation. ALl rights reserved.

iniosv-shell] C:\Users\johnsontimoj\AppData\Local\quartus>

The command prompt includes the current directory location
Use dir to see the contents of the current directory

Use cd .. to traverse the hierarchy backwards

Use cd directory name to traverse into a directory

10
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* Create the BSP — cont’d
* Traverse to your software directory

Nios V¥ Command Shell (Quar X + v

TBBmalloc: skip allocation functions replacement in ucrtbase.dll: unknown prologue for fu
Entering Nios V shell

Microsoft Windows [Version 10.8.26100.8390]

(c) Microsoft Corporation. All rights reserved.

[niosv-shell] C:\Users\johnsontimoj\AppData\Local\quartus> cd ..

[niosv-shell] C:\Users\johnsontimoj\AppData\Local® cd ..

[niosv-shell] C:\Users\johnsontimoj\AppDatas{ cd ..

[niosv-shell] C:\Users\johnsontimoj%_cd ELExxxx

[niosv-shell] C:\Users\johnsontimoj\ELExxxx>\ cd Quartus_Projects

[niosv-shell] C:\Users\johnsontimoj\ELExxxx\Quartus_Projects>(cd project_xyz
[niosv-shell] C:\Users\johnsontimoj\ELExxxx\Quartus_Projects\project_xyz>{cd software
[niosv-shell] C:\Users\johnsontimoj\ELExxxx\Quartus_Projects\project_xyz\software>{dir
Volume in drive C is Windows

Volume Serial Number is 18FC-1E5U

Directory of C:\Users\johnsontimoj\ELExxxx\Quartus_Projects\project_xyz\software
06/30/2026 09:28 AM <DIR>

06/30/2026 09:28 AM <DIR=>

06/30/2026 ©09:29 AM <DIR>

06/30/2026 09:28 AM <DIR>

® File(s)
u pir(s) 93,785,755,6U8

[niosv-shell] C:\Users\johnsontimoj\ELExxxx\Quartus_Projects\project_xyz\software>
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Option 1

* Create the BSP — Option 1

* From the software directory - Runthe BSP creation command

niosV-bsp -c --sopcinfo=../project name.sopcinfo --type=hal hal_bsp/settings.bsp

[niosv-shell] C:\Users\johnsontimoj\ELExxxx\Quartus_Projects\project_xyz\software> niosV-bsp -c¢ —sopcinfo=../project_xyz.sopcinfo ——type=hal hal_bsp/settings.bsp B>
2026.06.30.10:19:13 Info: Searching for BSP components with category: os_software_element
j 2026.06.30.10:19:14 Info: Creating BSP settings.
| 2026.06.30.10:19:14 Info: Initializing SOPC project local software IP
2026.06.30.10:19:14 Info: Finished initializing SOPC project local software IP. Total time taken = 2 seconds
2026.06.30.10:19:14 Info: Searching for BSP components with category: driver_element
2026.06.30.10:19:14 Info: Searching for BSP components with category: software_package_element
2026.06.30.10:19:14 Info: Loading drivers from ensemble report.
2026.06.30.10:19:14 Info: Finished loading drivers from ensemble report.
2026.06.30.10:19: Info: Evaluating default script "c:\altera_lite\25.1lstd\quartus\..\niosv\scripts\bsp—-defaults\bsp-set-defaults.tcl".
2026.06.30.10:19:14 Info: Tcl message: "STDIO character device is jtag_uart 8"
2026.06.30.10:19:14 Info: Tcl message: "System timer device is intel_niosv_m_8"
2026.06.30.10:19:14 Info: Tcl message: "Default linker sections mapped to onchip_memory2_8"
2026.06.30.10:19:14 Info: Tcl message: "No bootloader located at the reset address."
2026.06.30.10:19:14 Info: Tcl message: "Application ELF allowed to contain code at the reset address."
2026.06.30.10:19: Info: Tcl message: "The alt_load() facility is enabled."
2026.06.30.10:19: Info: Tcl message: "The .rwdata section is copied into RAM by alt_load()."
2026.06.30.10:19:14 Info: Saving BSP settings file.
2026.06.30.10:19:14 Info: Default memory regions will not be persisted in BSP Settings File.
2026.06.30.10:19: Info: Generated file "C:\Users\johnsontimoj\ELExxxx\Quartus_Projects\project_xyz\software\hal_bsp\settings.bsp"
2026.06.30.10:19: Info: Generating BSP files in "C:\Users\johnsontimoj\ELExxxx\Quartus_Projects\project_xyz\software\hal_bsp"
2026.06.30.10:19:14 Info: Default memory regions will not be persisted in BSP Settings File.
2026.06.30.10:19: Info: Generated file "C:\Users\johnsontimoj\ELExxxx\Quartus_Projects\project_xyz\software\hal bsp\settings.bsp"
2026.06.30.10:19:15 Info: Finished generating BSP files. Total time taken = 2 seconds

e Check for errors
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* Create the BSP — Option 2

* From the software/hal bsp directory - Run the BSP editor
command

niosV-bsp-editor

[niosv—shell] C:\Users‘johnsontimoj\ELExxxx\Quartus_Projects\project_xyz> cd software

[niosv—shell] C:\Users\johnsontimoj\ELExxxx\Quartus_Projects\project_xyz\software> cd hal_bsp

[niosv-shell] C:\Users\johnsontim@i\ELExxxx\Quartus_Projects\project_xyz\software\hal_bsp>iiosV-bsp-editor P

* File 2 New BSP ...

is BSP Editor

File Edit Tools Help
< New BSP... trl+N =rs Linker Script Enable File Genera
Ctrl+H
Oper... Ctrl+ 0
Ctrl+5
Exit Ctrl+X H
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Option 2 — cont’d

* Create the BSP — Option 2 - cont’d
 Fill in the SOPC file field

* Itis backwards (up) in the hierarch 2 levels in the top level project
directory (use ...)

 Leave all the other fields at their default values

s MNew BSP

Hardware
SOPC Information File name: :Ers'-,ju::hnsu::nﬁmu:uj'-,ELExx@s_PrDjects'-prnject_xyz'-pru:uject_xyz.su:upu:in >
CPUname: |intel_niosv_m_0 "
Software
Operating system: | Altera HAL e Version: | default e

Use default locations
BSP target directory:  [:\UsersYiohnsontimai\ELExxxx\Quartus_Projects'project_xvz'\softwarethal_bsp
BSP Settings File name: | ontimoj\ELE:ood\Quartus_Projectsiproject_xyz'\softwarethal_bsp'settings.bsp
Enable Settings File relative paths

[ ] Enable Additional Td script

Additional Td script:
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* The default NIOS-V C library - newlib

* With even a small program will not fit on our FPGA

e Our Nios V/m has no floating-point hardware - float math is done in
software, so the library choice decides whether %f, printf, and scanf
fit

Test program: printf + scanf with %f, sqrt, sinf - size in k bytes

newlib (default) 171 k does NOT fit

newlib + size settings 154 k does NOT fit

44 k fits - not a BSP option

newlib-nano + size settings

picolibc 55 k fits

picolibc + size settings 47 k fits - recommended

||

RAM = 100 k bytes

» Select the picolibc for our C library
e Choose as many options as possible to limit size

15
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* Edit the BSP

* If you chose option 1
e cdinto the hal bsp directory
e Run the BSP editor command

niosV-bsp-editor

[niosv-shell] C:\Users\johnsontimoj\ELExxxx\Quartus_Projects\project_xyz\software# cd hal_bsp

[niosv-shell] C:\Users\johnsontimoj\ELExxxx\Quartus_Projects\project_xyz\software\hal_bsp> niosV-bsp-editor] )

* If you chose option 2
 The BSP is already open

ELE 3510
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P Editor - setti

Fle Edt Tools Help

Viain! software Packages Drivers  Linker Sript Enable File Generation  Target 6P Directory.

SOPC Information file:

‘praject_xyz.sopdnfo
CPU name:  intel_niosv_m_0
Operating system: ~ Altera HAL Version: | defauit v
BSP target directory:  C:\s

\Quartus_Projectslproject |_bsp

Bcine: | hal

= Cf"‘;"a”‘“" max_file_descriptors: 32
sys_dk_timer -
[ Semestame, timer () enable_instruction_related_exceptions_api
- stdin (Duse_on_walker
- stdout
an_start_address: -
stder e !
- enable_reduced_device_drivers foalnot none ”

enable_sim_optimze
Elinker
enable_exception_stack
exception_stack_sze
exception_stack_memory_region_r

enable_exit

enable_clean_exit

use._picolibc () enable_untime_stack_checking
= make @ enale_c_plus_plus
~~cflags_debug =
cflags_optimzation () enable_lightweight_device_driver_api
cfiags_wamings log_flags: o

Information Problems Processing

@ Setting "halinker excepfion_stack_memory_region_name"set to "onchip_memory2 0"

(@ Loading drivers from ensemble report.

(@ Mapped module: “ntel_niosv_m_0" to use the default driver version.

(© Mapped module: "timer_0" to use the default driver version.

@ Mapped modie: Sysid_qsys_0" to use the default driver version

(@ Mapped module: “jtag_uart_0" to use the defauit criver version.

© Finished loading crivers from ensemble report,

(@ Loading BSP settings from settngs fie

@ Finished loading SOPC Buider system info fl *..\. |project xyz.sopanfo [relative to settngs fie]”

Generate

Exit

© tj



ELE 3510

e Edit the BSP — cont’d

* |n the Main tab

Scroll down and
hal.linker.use_picolibc - check (the C library)
hal.enable_reduced_device_drivers - check

hal.enable_exit - uncheck

hal.enable_clean_exit - uncheck

hal.enable_c_plus_plus - uncheck

hal.make.cflags_optimization = -Os

mn BSP Editor - settings.bsp

File Edit Tools Help

cflags_optimization:

B use_picolibc

B enable_reduced device drivers

[] enable_exit
[] enable_clean_exit

|| enable_runtime_stack_checking

|_|enable_c_plus_plus

=

SOPC Information file:
CPU name: intel_niosv_m_0
Operating system: Altera HAL

..\ \nios_v_basic.sopcinfo

Version: | default e

BSP target directory: C:\Users'\johnsontimoj\ELE3510\In_Class_Projects_25_1YIOS_V_Basic\software\hal_bsp

=-Common log_port: none w
| Erhal _ _
; :-----svs_clk_timer |_J enable_exit

""" timestamp_timer (] enable_clean_exit

..... Stdln -

..... stdout |_J enable_runtime_stack_checking

..... et —

17
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e Edit the BSP — cont’d

* |n the Main tab
* Generate

|@ Finished generating BSP files, Total time taken = 2 seconds

Exit

e Verify and Exit

--cflags_debug (] enable_sim_optimize
cflags_optimization
cflags_warnings

hallinker

@ allow_code_at reset

Information  Problems  Progessi

Added device driver for "timer_0~ to alt_sys_init() in alt_sys_init.c.
dded device driver for "sysid_gsys_0" to alt_sys_init() in alt_sys_init.c.

Exit

ELE 3510 18
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e Attach the BSP to our applications ode

* From the hal bsp directory, Run the App creation
command

niosV-app --%p-dir:./app —fbsp—dir=. ——Ksrcs=../app/my_code.c

P B

[niosv-shell] C:\Users\johnsontimoi\ELESE1C" jests 25 1\NIOS_V_Basic\softirare\hal_bsp> niosV-app ——app-dir=../app —bsp-dir=. ——srcs=../app/my_code. .=

2026.10.12.14:51:31 Info: <t \anp\CMakeLists.t;t" was generated.

 Check for errors
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* You need to re-generate the BSP if you:

* Make changes in the hardware
* = changes to the sopcinfo file

* Make changes in the BSP settings
* You can edit the bsp or re-generate by:

type: niosV-bsp-editor in the HAL BSP folder
from the NiosV Command Shell
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