MAX1000

Internal Flash Lab

Software and hardware requirements to complete all exercises

Software Requirements: Quartus® Prime Lite or Standard Edition version 18.0 or 18.1

Hardware Requirements: ARROW MAX1000 Board
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1. Introduction

This tutorial provides comprehensive information to help you understand how to use the internal
flash feature of the MAX10 and how to run it on your MAX1000 board. The Nios Il processor is a
soft intellectual property (IP) processor that you download (along with other hardware
components that comprise the Nios Il system) onto an Intel FPGA. At the end, you will know how
to setup your Quartus project in order to boot your Nios processor from the internal flash
memory.

Lab Notes: Many of the names that the lab asks you to choose for files, components,

and other objects in this exercise must be spelled exactly as directed. This
nomenclature is necessary because the pre-written software application
includes variables that use the names of the hardware peripherals. Naming
the components differently can cause the software application to fail.
There are also other similar dependencies within the project that require
you to enter the correct names.

2. Getting Started

The first objective is to ensure that you have all the necessary hardware items and software
installed so that the lab can be completed successfully. Below is a list of items required to
complete this lab:

MAX1000 Board (10M08SAU169C8G)

USB Cable

Lab files: Internal_Flash_lab_template: Template files are required to complete the lab.
Includes: nios_subsystem.gsys, main.c

Quartus Prime 18.0 Lite was used for this lab. Previous/newer versions should work (If no
Quartus Prime is installed, refer to MAX1000 User Guide for instructions)

Installed Arrow USB Drivers (If not, refer to MAX1000 User Guide for instructions)
Personal computer or laptop running 64-bit Linux / Windows 7 or later with at least an
Intel i3 core (or equivalent), 4GB RAM and 12 GB of free hard disk space

A desire to learn!
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3. Design Flow

MAX10 devices contain on-chip flash which segmented to two types:

= Configuration Flash Memory (CFM) to store hardware configuration settings for
MAX10 FPGA.
= User Flash Memory (UFM) to store user software application.

You can boot and configure the Nios Il soft core processor to execute code from the on-chip flash
within the FPGA.

Software

Conversion Reconfiguration
Development

Hardware Design Configuration

The above diagram shows the typical design flow for the system design with the internal flash
memory. The system definition is done with Platform Designer. The Nios Il IDE uses the system
description to create a new project for the software application. The output of the FPGA design is
a FPGA image that is used to configure the FPGA. The output of the software flow is an executable
which runs on the Nios Il processor. At the end, the Quartus puts these two files together in a
single configuration image.
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4. Project with MAX1000

4.1 Quartus Prime project

4.1.1 Create a new Quartus Prime project

4.1.1.1 If not already open, from the Start menu or the Desktop, open the Quartus Prime 18.0 Lite
software.

4.1.1.2 Create a new project using the New Project Wizard: File > New Project Wizard.

Tk New Project Wizard X

Introduction

The New Project Wizard helps you create a new project and preliminary project settings, including the following:

* Project name and directory

* Mame of the top-level design entity
* Project files and libraries

* Target device family and device

* EDA tool settings

You can change the settings for an existing project and specify additional project-wide settings with the Settings command
(Assignments menu). You can use the various pages of the Settings dialog box to add functionality to the project

[ pon't show me this introduction again

< Back Finish Cancel Help

4.1.1.3 Click Next.
4.1.1.4 Configure the New Project Wizard directory, name and top-level entity information:

= Enter a directory in which you will store your Quartus project files for this design, for
example, C:/MAX1000/Internal_Flash_lab

= Specify the name of the project: nios_subsystem

= Specify the name of the top-level entity: nios_subsystem

MAX1000 Page |4 WWWw.arrow.com
Internal Flash Lab January 2019

N\N\GW


https://www.arrow.com/

(O New Project Wizard

Directory, Name, Top-Level Entity

What is the working directory for this project?

|C.JMAK‘IDDD}Intemal_Flash_lab |

‘What is the name of this project?

|nm575ubsystem |

‘What is the name of the top-level design entity for this project? This name is case sensitive and must exactly match the entity name in the

design file.

|mD5_5ubsystEm |

Use Existing Project Settings

< Back Finish Cancel Help

4.1.1.5 Click Next.

4.1.1.6 On the Project Type page, select “Empty project” and click Next.

MAX1000

ik New Project Wizard

Project Type
Select the type of project to create

® Empty project
Create new project by specifying project files and libraries, target device family and device, and EDA tool settings.
O project template

Create a project from an existing design template. You can choose from design templates installed with the Quartus Prime
software, or download design templates from the Design Store

< Back Finish Cancel Help
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4.1.1.7 On the Add Files page, add source file to the project by clicking on the

button and

browse into the lab files folder where you will locate the provided design files and add
nios_subsystem.qsys.

G Mew Project Wizard
Add Files

Select the design files you want to include in the project. Click Add All to add all design files in the project directory to the project.

Note: you can always add design files to the project later.

File name: ‘ | Add
v

(o %] [ agaan

File Name Type Library Design Entry/Synthesis Tool HDL Version s

nios_subsystem Qsys System File

Up
Down

Properties

Specify the path names of any non-default libraries. |User Libraries

< Back Finish Cancel Help

4.1.1.8 Click Next.

4.1.1.9 Specify Family and Device Settings. Use pull-down menus to select MAX10 family or enter
the part number in the Name Filter text box. The part number is 10M08SAU169C8G.

G New Project Wizard
Family, Device & Board Settings

Device Board

Select the family and device you want to target for compilation
You can install additional device support with the Install Devices command on the Tools menu.

To determine the version of the Quartus Prime software in which your target device is supported, refer to the Device Support List webpage

Device family Show in "Available devices' list
Family: | MAX 10 (DA/DF/DCfSA/SC) Package UFBGA v
Device: [All T Pin count: 168 <
Target device Core speed grade: |8 <
Auto device selected by the Fitter Name filter. 10MOB5AU169C8G
@® Specific device selected in ‘Available devices' list Show advanced devices
Other: nfa
Available devices:
Name Core Voltage LEs Total IfOs GPI0s Memory Bits Embedded multiplier 9-bit elel
TOMO2SAUTE9CEGES 3.3V 8064 130 120 387072 48
< >

< Back Finish Cancel Help

4.1.1.10 Click Finish.

MAX1000

Page |6 WWWw.arrow.com

Internal Flash Lab

N\N\GW

January 2019


https://www.arrow.com/

NANOW

4.2 Design entry

Overview: In this module you will generate the basic configuration file for the FPGA.

4.2.1 Platform Designer

4.2.1.1 Double click on nios_subsystem top-level entity in Project Navigator.

Project Navigator 4% Hierarchy v |QaF =

Enfity:Instance

A% MAX T0: 10M0OBSALNBECEG

* nios_subsystem "B

4.2.1.2 Platform Designer will open. The Nios processor system is already done, currently no need
to change the design.

It is a simple design, which contains a 12MHz clock source, a pll which generates 50MHz
for the system, a Nios Il/e processor, on-chip RAM which will store the program code in
the beginning, jtag-uart and system ID interface for the programming and a parallel I/O
interface for the LEDs.

% Pistorm Designer - nior s " L Fissn Iabic. ) - & X
Fle Edt System Generste View Took: Help
g T T e e e ———-1 _ &0
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4.2.1.3 Select Generate - Generate HDL... from the menu or alternately click Generate HDL...

button on the bottom right of the Platform Designer window.
4.2.1.4 On the Generation window, enter the following information.

= Create HDL design files for synthesis: VHDL

= Uncheck Create timing and resource estimates for third-party EDA synthesis tools.

=  Uncheck Create block symbol file (.bsf)
= Create simulation model: None

s Generation X
|~ synthesis |
Synthesis files are used to compile the system in @ Quartus project.
Create HDL design files for synthesis: ypp o
[[] Create timing and resource estimates for third-party EDA synthesis tools,
O bef)
|~ Simulation
The simulation model contains generated HOL files for the simulator, and may indude simulation-only features.
Simulation scripts for this component will be generated in a vendor-spedific sub-directory in the spedified output directory.
Fallow the guidance in the generated simulation scripts about how to structure your design's simulation scripts and how to use the jp=etup-simultion and
jp-make-simscripf command-ine utlities to compile all of the files needed for simulating all of the IP in your design.
Create simulation model: Mone
|~ Output Directory
Path: C:/MAX 1000/Internal_Flash_lab/nios_subsystem
4.2.1.5 Click Generate.
4.2.1.6 When the generate process completed, click Close.
#= Generate Completed X
Al A @
@ Info: rsp_muwc "mm_interconnect_0° instantiated altera_merlin_multiplexer "rsp_m ()
@ Info: Reusing file C:/MAX1000/Internal_Flash_lab/nios_subsystem/synthesis/subm
@ Info: rsp_mux_001: "'mm_interconnect_0" instantiated altera_merlin_multiplexer “r
@ Info: Reusing file C:/MAX1000/Internal_Flash_lab/nios_subsystem/synthesis/subm
@ Info: crosser: "mm_interconnect_0" instantiated altera_avalon_st_handshake_clocl
@ Info: avalon_st_adapter: "mm_interconnect_0" instantiated altera_avalon_st_adap
@ Info: error_adapter_0: "avalon_st_adapter” instantiated error_adapter "error_adap
@ Info: mios_subsystem: Done "mios_subsystem” with 31 modules, 50 files
@ Info: gsys-generate succeeded.
@ Info: Finished: Create HDL design files for synthesis W
< >
Q Generate: completed successfully.
Stop
4.2.1.7 Click Finish button on the bottom right of the Platform Designer window.
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4.3 Compile design

4.3.1 Analysis and Synthesis

4.3.1.1 Run Analysis and Synthesis by clicking on "= button on the toolbars, or Processing - Start
-> Analysis and Synthesis.

There should be no errors. If there are errors, they should be fixed before continuing. If
there are no errors the compilation task windows should look like this:

Tasks Compilation =408 x

Task
v P Compile Design
P> Analysis & Synthesis
P Fitter [Place & Route)
P> Assembler (Generate programming files)
P Timing Analysis
P> EDA Netlist Writer
B Edit Settings

» Program Device (Open Programmer)

4.3.2 Pin Assignments

4.3.2.1 Open Pin Planner by clicking on < button on the toolbars, or Assignments - Pin Planner.

@& Pin Planner - C/MAX1000/Intemal_Flash lab/ni beystem
Fle ER View Processing Toos Window e
e 25 x|
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4.3.2.2 In the bottom table, type PIN_H6 in Location column of the clk_clk.

Node Name Direction Location 1/O Bank VREF Group 1/O Standard Reserved urrent strengtt Slew Rate Differential Pair trict Preservatio

i"[ altera_reserved_tck Input ; 2.5V (default) 12mA (default)

iﬁ_ altera_reserved_tdi Input 2.5 V(default) 12mA (default)

% altera_reserved_tdo Output 2.5 V(default) 12mA (default) 2 (default)
- altera_r..rved_tms  Input 2.5V (default) 12mA (default)

B clk_clk Input PIN_H6 2 B2_NO 2 5 V (default) 12mA (default)

?“.‘ led_export[7] Qutput 2.5V (default) 12ma (default) 2 (default)
£ led_export[6] Qutput 2.5 V(default) 12mA (default) 2 (default)
% led_export[5] Qutput 2.5 V(default) 12mA (default) 2 (default)
?“.‘ led_export[4] Output 2.5V (default) 12maA (default) 2 (default)
EY led_export[3] Qutput 2.5 V(default) 12mA (default) 2 (default)
- led_export[2] OQutput 2.5V (default) 12mA (default) 2 (default)
?“-‘ led_export[1] Qutput 2.5V (default) 12méA (default) 2 (default)
& led_export[0] Qutput 2.5 V (default) 12mA (default) 2 (default)
i"[ reset_reset_n Input 2.5V (default) 12mA (default)

<<new nodex=:

4.3.2.3 Repeat the previous step with the following assignments:

Node Name Pin Location
altera_reserved_tck | PIN_G2
altera_reserved _tdi | PIN_F5
altera_reserved_tdo | PIN_F6
altera_reserved_tms | PIN_G1
led_export[0] PIN_A8
led_export[1] PIN_A9
led_export[2] PIN_A11
led_export[3] PIN_A10
led_export[4] PIN_B10
led_export[5] PIN_C9
led_export[6] PIN_C10
led_export[7] PIN_D8
reset_reset_n PIN_E6

Node Mame Direction Location 1/O Bank VREF Group 1O Standard Reserved urrent Strengtl Slew Rate Differential Pair trict Preservatio

& altera_reserved_tck  Input PIN g2 | 1B B1_NO 2.5V (default) 12mA (default)

» altera_reserved_tdi  Input PIN_f5 1B B1_NO 2.5V (default) 12mA (default)

9% altera_reserved_tdo Output PIN_f& 1B B1_NO 2.5V (default) 12mA (default) 2 (default)

- altera_reserved_tms Input PIN_g1 1B B1_NO 2.5V (default) 12mA (default)

= clk_clk Input PIN_H6 2 B2_NO 2.5V (default) 12mA (default)

?ﬁ led_export[0] Output PIN_a8 8 B&8_NO 2.5V (default) 12mA (default) 2 (default)

% led_export[1] Output PIN_a9 8 B8 _NO 2.5V (default) 12méA (default) 2 (default)

£ led_export[2] Qutput PIN_al1 2 B8_NO 2.5V (default) 12mA (default) 2 (default)

9% led_export[3] Output PIN_a10 8 B8_NO 2.5V (default) 12mA (default) 2 (default)

% led_export[4] Output PIN_b10 8 B8 _NO 2.5V (default) 12méA (default) 2 (default)

& led_export[5] Qutput PIN_co 8 B&_NO 2.5V (default) 12mA (default) 2 (default)

=Y led_export[6] Qutput PIN_c10 8 B8_NO 2.5V (default) 12mA (default) 2 (default)

% led_export[7] Output PIN_dg 8 B8 _NO 2.5V (default) 12méA (default) 2 (default)

B reset_reset_n Input PIN &6 8 B&_NO 2.5V (default) 12mA (default)

==new node>>
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4.3.2.4 Double click in the I/0O Standard column for any pins to open a drop-down list and change
the 2.5V (default) to the specific I/O standard.

Node Name Pin 1/O Standard

altera_reserved_tck | 3.3-V LVTTL
altera_reserved_tdi | 3.3-V LVTTL
altera_reserved_tdo | 3.3-V LVTTL
altera_reserved_tms | 3.3-V LVTTL
clk_clk 3.3-V LVTTL
led_export[0] 3.3-VLVTTL
led_export[1] 3.3-V LVTTL
led_export[2] 3.3-VLVTTL
led_export[3] 3.3-V LVTTL
led_export[4] 3.3-VLVTTL
led_export[5] 3.3-V LVTTL
led_export[6] 3.3-V LVTTL
led_export[7] 3.3-V LVTTL

reset_reset_n

3.3-V Schmitt Trigger

Top View - Wire Bond
MAX 10 - TOM08SAU169C8G

o
M| o I kel
: L
=
e
Bedges .
& Filter Pins: all ‘
L)
81_NO 33-VLVITL BmaA (default]
S b e
S e
e L Ry D
e B
B8_NO 13V BmA (default) 2 (defauly)
Hre e e
E:
= o
4.3.2.5 Close the Pin Planner, the settings are automatically saved.
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4.3.3 Compiling the Design

4.3.3.1 Open the device settings window from Assignments - Device... and click Device and Pin
Options.

4.3.3.2 Click to the Configuration category.

4.3.3.3 Set configuration mode to Single Uncompressed Image with Memory Initialization

(256kbits UFM).
Ok Device and Pin Options - nios_subsystem X
Category:
General

Cenfiguration Specify the device configuration scheme and the configuration device.

Programming Files

Unused Pins Configuration scheme: | Internal Canfiguration h
Dual-Purpose Pins

. : Configuration mode: | Single Uncompressed Image with Memaory Initialization (256K bits UFM) 5
Capacitive Loading
Board Trace Model Configuration device
1/C Timing Pt
Voltage Use configuration device:
Pin Placement Device Options ...
Error Detection CRC . . .

Configuration device I/O voltage:

CvP Setlings
Partial Reconfiguration [] Force VCCIO to be compatible with configuration 1/O voltage

VID Operation mode

Configuration pin: Configuration Pin Options...
Generate compressed bitstreams

Active serial clock source:

Enable input tri-state on a

ive configuration pins in user mode

Description:

Specifies the configuration mode used with the configuration scheme for configuring the device.

Reset

OK Cancel Help

4.3.3.4 Press OK to close Device and Pin Options window. Press again OK to close Device window.

4.3.3.5 Start Compilation by clicking on » button on the toolbars, or Processing -> Start

Compilation.
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There should be no errors. If there are errors, they should be fixed before re-compilating.
The 100% in the lower right corner or a green checkmark next to the Compile Design in
the Compilation task window indicates that the compilation was successful.

{0 Quartus Prime Lite Edition - C:/MAX1000Intemal_Flash_lab/nios_subsystem - nios_subsystem - g X
File Edl View Project Assignments Processing Tools Window Help Search alte @
: r ios_subsystem e ssorrRb QAR e
[Broject havigator vapsx & Compilation Report - nios_subsystem a 1P Cataleg 24
rtle o comtes e soowsry |0 x| =
MAX 10 10MOBSALTES B8 Flow summary &, <<rli v b instaled
& s subsystem 5 Flow Siztus Successtul- Fi Jan 18 160305 2019 o
Quartus Prime Versien 18.0.0 Build 14 04/24/2018 5. Lite Ediion i
Revision tame  Library
Top-level Entity Name e Funcuions
Family ose
Analysis & Synthesis: Deviez 1OMOBEALNEECEE terface Protocals
Fitier Timing Models Final
Tl logie sements 171418084121 %)
Total registers 947
£ 2 Total pins 19/13018%)
x| © Flow Suppressed Messages | Total vinual pins o
Timing Analyzer Total memory bits 76,800 367072 (20% )
Embeckied MuliplerS-5t dements 0 48(0%)
TotalPLLs 1/1(100%)
UFM blocks 0/1(0%)
a0C blocks 0/1(0%)
i
< + A
x L
glan (O A& |4 il B8 Eind. 88 Findnext
]
= [Tvpe
P
°
°
°
° or setup requirements
o or hold requirements
° ul. 0 erron
o 2 sful. 0 errors, 50 warnings
L
H K »

3] spstem  pracessing tazs)

To0%  oo0141

4.3.4 Configuration

4.3.4.1 Connect your MAX1000 board to your PC using an USB cable. Since the Arrow USB Blaster
should be already installed, the Window’s Device Manager should display the following
entries are highlighted in red (port number may differ depending on your PC):

v =% Ports (COM & LP
== USE Serial Port (COM4)

=2 Print queues

=¥ Printers

== Processors

[,t Software components

L software devices

) Sound, video and game controllers

& Storage controllers

¥ System devices
v - Universal Serial Bus controllers
- Generic SuperSpeed USB Hub
- Generic USB Hub
~® Generic USB Hub
-# |ntel(R) USE 3.0 eXtensible Host Controller - 1.0 (Microsoft)
<% |ntel(R) USE 3.1 eXtensible Host Controller - 1.10 (Microsoft)
- |SB Composite Device
-* |JSB Composite Device
- |JSB Root Hub (USB 3.0)
- |JSB Root HL&] (USB 3.0)
- USB Serial Converter A
-® USE Serial Converter B
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4.3.4.2 Open the Quartus Prime Programmer from Tools = Programmer or double click on
Program Device (Open Programmer) from the Task window.

) Programmer - C:/MAX1000/Internal_Flash_lab/nios_subsystem - nios_subsystem - [nios._subsystem.cdf]*

Search altera com

File Edit View Processing Tools Window Help

& Hardware Setup...| | Arow-USB-Blaster [USEO]

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

ISP

Verfy Blank-  Examine  Security Erase
CLAMP

File Device Checksum  Usercode  Program/
Check Bit

i Start
Configure
o stop
8 Auto Detect
Delete

™ Add File

W Change File...
b save File
* Add Device
W g

b pown

4.3.4.3 Click Hardware Setup... and double click Arrow-USB-Blaster entry in the Hardware Setup
tab. The Currently selected hardware should now show Arrow-USB-Blaster [USBO]

(depending on your PC, the USB port number may variant).

» Hardware Setup

Hardware Settings. JTAG Settings

Select a programming hardware setup to use when programming devices. This programming

hardware setup applies only to the current programmer window.

Arrow-USB-Blaster [USBO]

Server Port Add Hardware.. |

Local USBO
Remove Hardware

Currently selected hardware:

Available hardware items

Hardware

Close

4.3.4.4 Click Close.
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4.3.4.5 Make sure the hardware setup is Arrow-USB-Blaster [USBO] and the mode is JTAG. Click
Auto Detect.

A Programmer - C:/MAX1000/Internal_Flash_lab/nios_subsystem - nios_subsystem - [nios_subsystem.cdf]* - [} X

File Edit View Processing Tools Window Help Search altera.com

;.HardwareSelup.. I|Arrow—USBfBlaslar[USBO] |I IMode JTAG vI Progress: [:

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

File Device Checksum  Usercode Program/ Verify Blank- Examine Security Erase ISP
Configure Check Bit CLAMP

b Stare
2 Stop
Delete

™ Add File...

P Change File

L save File
* Add Device.
® p

b Down

4.3.4.6 If the configuration has been added by default, you can skip the following steps and
continue with the 4.3.4.11 point.

4.3.4.7 Select 10MO8SA device and click OK in the pop-up window.

» Select Device X

Found devices with shared JTAG D for device 1. Please select your device

® 10M08SA
O 10Mo8SAES

O 10Mo8sC

4.3.4.8 Click Change File... or double click <none> to choose the programming file.
4.3.4.9 Navigate to <project_directory>/output_files/ and select the nios_subsystem.sof file.

4.3.4.10 Click Open.
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4.3.4.11 Make sure the Programmer shows the correct file and the correct part in the JTAG chain
and check the Program/Configure checkbox.

4 Programmer - C:/MAX1000/Internal_Flash_lab/nios_subsystem - nios_subsystem - [nios_subsystem.cdf]*

[m] X
File Edit View Processing Tools Window Help

Search altera com

o5 Hardware Setup... ‘Anuw—usasmster [usBo]

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

File Device Checksum  Usercode  Program/  Verify Blank-  Examine  Security Erase ISP
» Gtart gram/ ify ity

Configure Check Bit cLAMP
output_files/nios_subs_ 10MOBSAU16S  00194C19  00194C19 u L L L u L]

o stop

8 Auto Detect
H Delete
™ Add File

¥ Change File...

4 save File

* . d4d Device e

b yp —

b pown

L FRANERIAN.
10MO8SAU169

4.3.4.12 Click Start to program the board. When the configuration is complete, the Progress bar
should show 100% (Successful).

Progress: 100% (Successful) l]
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4.4 Software Design

Overview: In this section, you will use the Nios Il Software Build Tools (SBT) for Eclipse to quickly
create a board support package (BSP) and a C software application to run on the Nios

Il processor.

4.4.1 Create a new software project

4.4.1.1 From the main Quartus Prime window, start STB from Tools = Nios Il Software Build Tools

for Eclipse.

4.4.1.2 The Eclipse Workspace Launcher will open. Click Browse... and choose the directory of

your project. In this case it was C:\MAX1000\Internal_Flash_lab.

& Workspace Launcher

Select a workspace

Eclipse stores your projects in a folder called a workspace,
Choose a workspace folder to use for this session,

[[] Use this as the default and do not ask again

Workspace: | CAMAX1000\Internal_Flash_lab ~ Browse...

4.4.1.3 Click OK and the Eclipse will open.

© Nios I - Eclipse
Fle Edit Navigale Search Project Run Miosll Window Help
- G-E~ -G B 0-%- O 7~
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4.4.1.4 Select File - New - Nios Il Application and BSP from Template.

4.4.1.5 Click |-/ to select the nios_subsystem.sopcinfo from your project directory and name the
project internal_flash_lab. Make sure you select Hello World from the Templates.

& Nios Il Application and BSP from Template O
Nios Il Software Examples
Create a new application and board suppert package based on a software example
temnplate
Target hardware information
S50PC Information File name: | CAMAX1000N nternal_Flash_lab\nios_subsystem.sopcinfo
CPU name: Tirs v
Application project
Project nome: | ETERIRERNE
Uze default location
Project location: | C:\MAX1000Internal_Flash_lab\software\internal_flash_lab
Project template
Templates Template description
Blank Project # | | Hello Werld prints 'Helle from Mios II' to STDOUT. A
Board Diagnostics
Count Binary This example runs with or without the MicroC/O5-11 RTOS
Float2 Functionality and requires an STDOUT device in your system's hardware.
Float2 GCC
Float2 Performance For details, click Finish to create the project and refer to the
Hello Freestanding readme.tit file in the project directory.
Hello MicroC/O5-I1
The BSP for this template is based on the Altera HAL
Hello World Small operating system.
Memaory Test
Memory Test Small ¥ | | Forinformation about how this software example relates to
£ > L
li?} < Back Next = Cancel

4.4.1.6 Click Finish.

MAX1000
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4.4.1.7 Eclipse will create two directories in the workspace, one for the application project and
one for the BSP. The application directory (internal_flash_lab) contains a hello_world.c file

while the BSP directory (internal_flash_lab_bsp) contains software drivers, a system.h,
header file and other software infrastructure.

IC5 Project Explorer 53 &
+ 5 internal_flash_lab
[ Includes
|j hello_world.c

=| create-this-app
@ Makefile
=] readme.tet
~ (5 internal_flash_lab_bsp [nios_subsystem]
[n} Includes
= drivers
= HAL
L€ alt_sys_init.c
[A] linker.h
[n] system.h
=| create-this-bsp
Z linkerx
@ Makefile
@ mer_init.mk
=| memaory.gdb
@ public.mk
=| settings.bsp
@ summary.html

4.4.1.8 The C source file have been provided for you in this lab. Right click on hello_world.c and
delete it. In the Delete Resources window click OK.

4.4.1.9 From Windows Explorer, navigate to your main project directory. There you will find a file
named main.c that you will need to copy to this project.

4.4.1.10 Select main.c file and drag it into the internal_flash_lab directory in Eclipse. Select Copy
files option in the pop-up and click OK.

£ File Operation

Select how files should be imported into the project:
(®) Copy files
(O Link to files

Create link locations relative to: | PROJECT_LOC

Configure Drag and Drop Settings...

@)

You should see the new file appear under the internal_flash_lab project in the Project
Explorer.

4.4.2 Build the software

4.4.2.1 Right click on the internal_flash_lab_bsp project and select Properties from the pop-up
menu.

4.4.2.2 In the Properties window select the Nios Il BSP Properties tab. It may take a moment to
load the settings.

MAX1000
Internal Flash Lab
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4.4.2.3 To keep the software footprint small so it fits our device, open the drop-down menu for
Optimization level and change it to Level 2. Enable Reduced device drivers and Small C

library options. As there is no C++ code, uncheck the Support C++ option.

& Properties for internal_flash_lab_bsp O e
type filter text Nios Il BSP Properties = - -
Resource
Builders Sopcinfo: | .\ \nios_subsystem.sopcinfo |
C/C++ Build Flags
C.'EC++ General Defined symbols: | none |
Linux Tools Path
Mios Il BSP Properties Undefined symbols: | none |
Project References Assembler flags: | -Wa,-gdwarf2 |
Run/Debug Settings
Task Repository Warning flags: | -Wall |
WikiText User flags: | none |
Debug level: On ~
Optimization level: | Level2
Reduced device drivers
[ Support C++
[] GPROF support
Small C library
[] ModelSim only, no hardware support
BSP Editor...
Apply
@ Cancel

4.4.2.4 Click Apply, and when it finished with Applying BSP Settings click OK to close Properties
window.

Applying BSP settings X
S Applying g

'.6.' Saving BSP settings and regenerating BSP

4.4.2.5 Right click on the internal_flash_lab_bsp project and select Build Project from the pop-up

menu.
& Euild Project O 24
|-6-| Building project...
]
[ Always run in background
Cancel Details >
MAX1000 Page |20 WWWw.arrow.com
Internal Flash Lab January 2019

N\N\GW


https://www.arrow.com/

NANOW

4.4.2.6 When it finished, repeat the previous step for the internal_flash_lab application project.

B Console &2
COT Build Console [internal_flash_lab]
R . = e e
Info: Linking internal flash lab.elf
nios2-elf-g++ -T'../internal flash lab bsp//linker.x' -msys-crt0='
niosZ-elf-insert internal flash lab.elf --thread model hal --cpu na

Info: (internal flash lak.elf) 4360 Bytes program size (code + init
Info: 3108 Bytes free for stack + heap.
Info: Creating internal flash lab.objdump

niosZ-elf-objdump --disassemble --syms --all-header --source intern

[internal flash lab build complete]

16:25:32 Build Finished (took 4s.620ms)

4.4.3 Run the application

4.4.3.1 Select internal_flash_lab and go to Run - Run Configurations... and double click to Nios
Il Hardware to add a new configuration.

% Run Configurations =

Create. manage. and run configurations —

€ A project name must be selected. @
TIEER

type filter text
[E] C/C++ Application

Name: ‘ New_configuration |

(2] project . Jll Target Connection %‘Dehugger =] common| & source

. Project name: ~
[€] c/C++ Remate Application ’
B+ Launch Group Project ELF file name: -
~ P Nios Il Hardware
F},l\q Mew_configuration [[] Enable browse for file system ELF file

P},’ﬂ Nios Il Hardware v2 (beta)
Nios Il ModelSim
Nios Il ModelSim v2 (beta)

File system ELF file name:

Advanced...

Revert Appl

Filter matched 8 of & items PPy
('_7) Run Close
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4.4.3.2 Rename it to Internal Flash configuration and on the Project tab select internal_flash_lab

from the drop-down menu for the Project name.

£ Run Configurations

Create. manage. and run configurations

Nios Il Hardware Tab Group

W

X| B~

Narne: | Internal Flash configuration

type filter text 2] Project L, Target Connection | %5 Debugger| & Source| ] Common

[T] C/C++ Application
[E] C/C++ Remote Applicatin
[ Launch Group

~ P Nios Il Hardware

P New_configuration

m Nios || Hardware v2 (beta
[ Nios Il ModelSim
[E) Mios Il ModelSim v2 (betz

Project name: internal_flash_lab ~

Project ELF file name:

[] Enable browse for file system ELF fille

File system ELF file name:

C:YMAX 1000\Internal_Flash_lab\softwareinternal_flash_lablinternal_flash_lab.elf ~

Advanced...

< 2>
Filter matched 8 of 8 items

Apply

4.4.3.3 Click on the Target Connection tab and click Refresh Connections button. The configured

MAX1000 board should appear.

£ Run Configurations X
Create, manage, and run configurations ~
The expected Stdout device name does not match the selected target byte stream device name. @
- T
R ‘ B Name: | Internal Flash configuration
g
type filter text 2] Project | Jll, Target Connection %7 Debugger| & Source| [ Commen
C/C++ Application Connections
[E] C/C++ Remote Application rocessors:
I Launch Group Cable Device Device ID Instance 1D Name Architecture Refresh Connections
v 81 Nios Il Hardware ow-USB-Blaster on local...|10MO
ﬁ New_configuration
m Nios || Hardware v2 (beta) System ID Properties...
D Mios Il ModelSim Byte Stream Devices:
(I8 Nios Il ModelSim v2 (beta) - -
Cable Device Device ID Instance ID Name Version
[] Disable ‘Nios I Console’ view
Quartus Project File name: < Using default .sopcinfo & .jdi files extracted from ELF >
System ID checks
[J1gnore mismatched system ID
[ 1gnere mismatched system timestamp
Download
Download ELF to selected target system
Start processor
[JReset the selected target system
Revert Appl
Filter matched 8 of 8 items EEY
@' Run Close
4.4.3.4 Click Apply and Run.
MAX1000 Page |22 WWWw.arrow.com

Internal Flash Lab

N\N\GW

January 2019


https://www.arrow.com/

NANOW

4.4.3.5 After a few second, the Nios Il Console should open at the bottom of the Eclipse and the
LEDs should run on the MAX1000 board.

[*] Problems =] Tasks B Console ™ Nios Il Console 22 | Properties
Internal Flash configuration - cable: Arrow-USB-Blaster on localhost [IUSB0] device ID: 1instance ID: 0 name: jtag_uart.jtag
Hello from Nios II!
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4.5 Program and boot On-Chip Flash

Overview: In this module you will modify the existing design to ensure that the Nios processor is
able to boot from the internal Flash.

4.5.1 Hardware modification

4.5.1.1 In Quartus Prime, double click on nios_subsystem top-level entity in Project Navigator.
The Platform Designer will open.

Project Navigator #% Hierarchy

ij;Ex

Entity:Instance

&% MAX 10: 10M0O85AU169CEG

* nios_subsystem "B

4.5.1.2 In the search bar of the IP Catalog, type “onchip,” and add On-Chip Flash Intel FPGA IP.

MAX1000
Internal Flash Lab

N\N\GW

™ Ip Catalog 5% ]

- o

, onchip

X &

Project
Ll New Component...
Library
é--Basic Functions
E}--On Chip Memary

[ W COn-Chip Flash Intel FPGA IP

i w On-Chip Memary (RAM or ROM) Intel FPGA IP

= Add...
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4.5.1.3 Change the Configuration Mode to Single Uncompressed Image with Memory
Initialization, under Flash Memory change the Access Mode to Read and write for each
Sector and set the Clock frequency to 50 MHz.

#a On-Chip Flash Intel FPGA IP - onchip_flash_0 X
“ On-Chip Flash Intel FPGA IP
Mogators’ altera_onchip_flash
f|
|~ Block Di | | EF | |s
[[] Show signals Data interface: Parallel
Read burst mode: Incrementing
onchip_flash_0 Read burst count: m
cli iock IF tion Mode
[EEE . Configuration Scheme: Internal Configuration
da Configuration Mode: Single Uncompressed Image with Memory Initislization -
BT aion
s1 N |+ Flash Memory
T L ey Sector [D Access Mode Address Mapping Type
1 Read and write 0x00000 - 0x03fff UFM
2 Read and write 0x04000 - 0x07fff UFM
{WY) 0:08000 - 0x 1c7ff
4 Read and write 0x1c800 - Ox2afff CFM
5 Read and write 0x2b000 - Ox4dfff CFM
+
|~ Clock Source
Clock frequency: 50.0 MHz

User is required to provide the clock freq Y.
The on-chip flash megafunction will be run witl 0 Hz clock fi Y.

|+ Flash Initialization
[ mnitialize flash content

Enable non-default initizlization file

User created hex or mif fle: altera_onchip_flash.hex

User created dat file for simulation: altera_onchip_flash. dat

The on-chip flash is not initialized during device programming.

Cancel

4.5.1.4 Accept the defaults for the remaining fields and click Finish to add the component to the
system.

4.5.1.5 Rename the new onchip_flash_0 component to onchip_flash.

4.5.1.6 In the Connections column, hover over the connections and you will then be able to fill in
dots to make the connections by clicking them.

4.5.1.7 Make the following connections:

Component A Component B ‘
onchip_flash | clk < pll|cO
onchip_flash | data &> nios | data_master
onchip_flash | data &> nios | instruction_master
onchip_flash | csr &> nios | data_master
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4.5.1.8 Automatically create global reset by selecting System - Create Global Reset Network
from the menu.

4.5.1.9 Automatically assign base addresses for the peripherals by selecting System -> Assign
Base Addresses from the menu.

4.5.1.10 Verify that your system is the same as below:

Use  Connections Name Desaription Export Clock Base End RRQ Tags Opcode Name:
B cki2mhz Clock Source
(==} ck_in Clock Input ke exported
Ok in_reset Reset Input reset
ck Clock Output ik 12mhz
_— ck_reset Reset Output
%) = el ALTPLL Intel FPGA P
¢ inclk_interface (Clock Input clk12mhz
inclk_interface_reset  Reset Input [inclk_interf..,
pll_slave Avalon Memory Mapped Slave: [inclk_interf... 0x0010_5020 0%0010_502%
@ (Clock Output pl_co0
B K2 nios INios IT Processor
dk Clock Input |_co
reset Reset Input [k
data_master Avalon Memory Mapped Master (k]
instruction_master Avalon Memory Mapped Master [k
irq Interrupt Receiver [d] IRQ 0 IRQ 31
— debug_reset request  Reset Output [k
debug_mem_slave Avalon Memory Mapped Save: [dk] 0x0010_4800 0x0010_a£££
custom_instruction_m... (Custom Instruction Master
E onchip On-Chip Memory (RAM or ROM) Intel ...
cki (Clodk Input pll_co
51 Avalon Memory Mapped Slave: [dk1] 0x0010_2000 0:0010_3£££
reset1 Reset Input [dki1]
= B jtag_uart ITAG UART Intel FPGA TP
dk (Clock Input pll_c0
reset Reset Input [k
avalon_jtag_slave Avalon Memory Mapped Slave [k 0x0010_5040 0x0010_5047
irg Interrupt Sender [k
B sysid System ID Peripheral Intel FPGA TP
ck Clock Input pl_c0
reset Reset Input [k
control_slave Avalon Memory Mapped Slave (k] 0x0010_5038 0x0010_S03£
B leds PIO (Parallel 1/0) Intel FPGA IP
ok (Clock Input pll_co
reset Reset Input [k
s1 Avalon Memory Mapped Slave. k] 0x0010_5000 0::0010_S01£
©f  external_connection  (Conduit led
E onchip_flash On-Chip Flash Intel FPGA IP
dk Clock Input pll_co
nreset Reset Input [k
data Avalon Memory Mapped Slave [k 0x0008_0000 0x000c_dses
o Avalon Memory Mapped Slave: k] 0x0010_5030 0:0010_5037

4.5.1.11 Double click on the Nios Il component nios. The Nios |l Processor parameter editor will
open.

4.5.1.12 Click on Vectors tab and set Reset Vector to onchip_flash.data.

3 Parsmeters 2 l ==
System: nios_subsystem  Path: nios
Nios II Processor
altera_nios2_gen2
A
Main Vectors  Caches and Memory Interfaces  Arithmetic Instructions  MMU and MPU Settings JTAG Debug  Advanced Features
[ Reset Vector |
Reset vector memory: onchip_flash.data ~
Reset vector offset: 0x00000000
Reset vector: 0x00030000
I ion Vector
Exception vector memory: onchip.s1 b
Exception vector offeet: 0x00000020
Exception vector: 000102020
| Fast TLB Miss E ion Vector
Fast TLB Miss Exception vector memary: |1jgne
Fast TLEB Miss Exception vector offset:  |ny0no00000
Fast TLB Miss Exception vector: 0x00000000
v
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4.5.1.13 Review message window for remains errors.
At this point should be no remaining errors in the message window. If there are, please
refer again to the previous steps to resolve them.

4.5.1.14 Save your design.

4.5.2 Generate the Platform Designer System

4.5.2.1 Select Generate - Generate HDL... from the menu or alternately click Generate HDL...
button on the bottom right of the Platform Designer window.

4.5.2.2 On the Generation window, enter the following information.

= Create HDL design files for synthesis: VHDL

= Uncheck Create timing and resource estimates for third-party EDA synthesis tools.
= Uncheck Create block symbol file (.bsf)

= Create simulation model: None

s Generation X

|~ synthesis |

Synthesis files are used to compile the system in a Quartus project.

Create HDL design files for synthesis: ypp o
[[] Create timing and resource estimates for third-party EDA synthesis tools,
O

|~ Simulation

bef)

The simulation model contains generated HOL files for the simulator, and may indude simulation-only features.
Simulation scripts for this component will be generated in a vendor-specific sub-directory in the spedified output directory.

Faollow the guidance in the generated simulation scripts about how to structure your design's simulation scripts and how to use the jp-sefup-simuE fion and
jp-make-simscripf command-ine utlities to compile all of the files needed for simulating all of the IP in your design.

Create simulation model: Mone

|~ Output Directory
Path:

C:/MAX 1000/Internal_Flash_lab/nios_subsystem

Generate Cancel

4.5.2.3 Click Generate.
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4.5.2.4 When the generate process completed, click Close.

#= Generate Completed X
Bl A e
@ Info: rsp_mux: "mm_interconnect_0° instantiated altera_merlin_multiplexer "rsp_m ~
@ Info: Reusing file C:/MAX1000/Internal_Flash_lab/nios_subsystem/synthesis/subm
@ Info: rsp_mux_001: "'mm_interconnect_0" instantiated altera_merlin_multiplexer “r
@ Info: Reusing file C:/MAX1000/Internal_Flash_lab/nios_subsystem/synthesis/subm
@ Info: crosser: "mm_interconnect_0" instantiated altera_avalon_st_handshake_clocl
@ Info: avalon_st_adapter: "'mm_interconnect_07instantiated altera_avalon_st_adap
@ Info: error_adapter_0: "avalon_st_adapter” instantiated error_adapter "error_adap
@ Info: mios_subsystem: Done "mios_subsystem” with 33 modules, 57 files

@ Info: gsys-generate succeeded.

@ Info: Finished: Create HDL design files for synthesis W
< >

@ Generate: completed successfully.

4.5.2.5 Click Finish button on the bottom right of the Platform Designer window.

4.5.3 Recompilation

4.5.3.1 Start Compilation by clicking on » button on the toolbars, or Processing - Start
Compilation.

There should be no errors. If there are errors, they should be fixed before re-compilating.
The 100% in the lower right corner or a green checkmark next to the Compile Design in
the Compilation task window indicates that the compilation was successful.

S Quartus Prime Lie Editon - C/MAXIDOD inemal Flash Jab/nios_subsystem «nios, subsystem
File Edt View Project Assignmenis Processing Tools Window Help

r rics_subsystam S SESEDr YRS SAVE S

P Hicrard) hy claEe - @ Compilation Report - nios_subsystem a
E— ke ofcomens (08
il
MAX 10 10MOBSALT6SCEG B8 Flow summary .
& B Fiow Settings [eamp— Suzcesstul- Fri Jan 18 17:0613 2019

. nios_subsystem 2

BB Flow Noa-Defautt Global Set|| Quartus Prime Vession

Rewion tame
Toprlevel Entity Narme
Family

Devies

Timing Modls
Totallogic ements

18.0.0 BUld 514 04/24/2018 5 Lte Edition
nios_subsystem

nios_subsystem

A 10

10MOBSALNG3CEG

Final

2422/ 8064(30%)

Pawer Anslyzer Totalregisters 1278
< 2| ® riow Messages Total pins 10/13018%)
Tasks 0 Flon °
Tim 76,800/ 387,072 (20.%)
Embedded Multplier -5 dements 01 48{0 %)
Total PLLs 1/11100%)
UM blocks 1411100%)
ADC blacks 0/1(0%)
g
< H| B > + a
B . ™
5 o & & A A Brind. | M8 Fnanen
'l
= | Type

L

e

§| st procmsig a7
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4.5.4 Software reconfiguration

4.5.4.1 In the Eclipse, right click on internal_flash_lab_bsp and choose Nios Il > Generate

With this step you update the BSP files for the modified Nios system.

4.5.4.2 Right click on internal_flash_lab_bsp and select Nios Il = BSP Editor.

BSP.

4.5.4.3 On the left side of BSP Editor select Settings/Advanced/hal/linker and set all options.

BSP Editor - settings.bsp

Fie Edt Tools Help

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

SOPC Information file: ..\...ynios_subsystem.sopcinfo

CPUname: nios
Operating system:  Altera HAL

8SP target directory:

Version: |default ~

C:\MAX 1000\Internal_Fiash_lab'softwarenternal_fiash_lab_bsp

-Common
=-Advanced
E-hal

--max_fle_descriptars
enable_instruction_related_exceptions_a
log_port

~enable_exit

~-enable_clean_exit
enable_runtime_stack_checking
enable_c_plus_plus

~-enable_lightweight_device_driver_api
enable_mul_div_emulation
enable_sopec_sysid_check

--custom_newlb_fags

make

< >

E-Settings hallinker

llow_code_at_reset
nable_alt_load

nable_aft_load_copy_rodata

nable_alt_load_copy_rwdata

enable_alt_load_copy_exceptions

Information  Problems Processing

() Finished loading BSP section mappings from settings file.
(@ setting “hal.linker interrupt_stack_memory_region_name" set to

@ Found Flash Memory: onchip_fiash_data for CPU: nios
(@ Loading drivers from ensemble report.
(@ WMapped module: "nios” to use the default driver version,

“onchip®,

(@ Setting "hal linker. exception_stack_memory_region_name” set to “onchip”.

(@ Mapped module: "onchip_flash” to use the default driver version.

Generate Exit

4.5.4.4 Click on the Linker Script tab and set onchip_flash_data from the drop-down menu for
the Linker Region Name of ‘.text’.

* BSP Editor - settings.bsp - u} X
File Edit Tools Help

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

Linker Section Mappings

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

Remove...
Restore Defauls...
onchip flash data

Linker Memory Regions

Linker Region Name Adchess Range Memory Device Name Size (bytes) Offaet (oytes) o

onchip 0x00102020 - 0x00L03FFF  |onchip 2160 32 SEE

onchip BEFORE EXCEPTION 0x00102000 - 0x0010201F  |onchip 32 0 Restore Defauls...

onchip_flash_data 0x00080020 - OXOOOCDEFF  [onchip flash_data 319458} 32

reset 0x00080000 - 0x0008001F lonchip flash data 32 [ Add emory Device...

Fremove Memory Device...
Memory Usage....
Memary Mzp...

Grayed out entries are automatically created at generate fime. They are not editable or persisted in the BSP seftings file.

Information  Problems Processing

U O TS0 USe e DETaUT Oy VerSiorT pe
(@ Mapped module: eds” to use the default driver version.

@ Mapped mod ysid” to use the default driver version.

(@ Mapped module: “jtag_uart” to use the default driver version,

@ Finished loading drivers from ensemble report.

(@ Loading BSP settings from settings file.

@ Finished loading SOPC Builder system info fle ™.\ Ynios_subsystem sopcinfo [relative to settings fie]”

@ Changed mapped section *.text” from memory region "onchip® to memory region "onchip_flash_data”. v

Generate Exit

MAX1000
Internal Flash Lab

N\N\GW

Page |29

Www.arrow.com
January 2019


https://www.arrow.com/

NANOW

4.5.4.5 Click Generate and when finished click Exit.

4.5.4.6 Right click on internal_flash_lab and choose Make Targets = Build...

4.5.4.7 In the Make Targets window select mem_init_generate and click Build.

S Make Targets x

Make Targets for: internal_flash_lab

Target Location Add...
(@) mem_init_install

Remove
(&) mem_init_generate

(@ help Edit...

4.5.5 Configuration image

4.5.5.1 In Quartus Prime, go to File - Convert Programming File.

4.5.5.2 In the Convert Programming File window set Mode to Internal Configuration.

Wi} Convert Programming File - C:/MAX1000/Internal_Flash_lab/nios_subsystem - nios_subsystem - O X

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...

Cutput programming file

Programming file type: | Programmer Object File (pof) hd
Options/Boot info. Configuration device: EPCE16 Mode: Internal Configuration o
File name: output_files/output_file pof
Advanced.. Remote/Local update difference file: NONE

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
SOF Data Page 0 <auto> Add Sof Page
Add File..
Remove
Up
Down

Properties

Generate Close Help
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4.5.5.3 Click on Options/Boot info...

4.5.5.4 In the MAX10 Device Options window set Load memory file from the drop-down menu
for UFM source.

4.5.5.5 Click on the || button for the File path and browse through the memory initialization
directory:

<project_directory>/software/internal_flash_lab/mem_init and open onchip_flash.hex

M Max 10 Device Options x

Power On Reset scheme: | Instant ON
Set I/ O to weak pull-up prier usermode
O Configure device from CFMO only

[ use secondary image ISP data as default setting when available

Security
[ verify protect

[ Allow encrypted POF only

Dual Config

User Flash Memory

UFM source: | Load memory file -
File path: zrnal_flash_lab/mem_initfonchip_flash.hex D
RPD File Endianness

Little endian

O Big endian

Description

New memaory file path used as UFM data

Ok Cancel

4.5.5.6 Click OK.

4.5.5.7 Under the Input files to convert Click on SOF DATA and then click on Add File...
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4.5.5.8 Go to: <project_directory>/output_files/ and open nios_subsystem.sof.

W Convert Programming File - C:/MAX1000/Internal_Flash_lab/nios_subsystem - nios_subsystem - O X

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) h
Options/Boot info. Configuration device: EPCE16 Mode: Internal Configuration 2
File name: output_files/output_file.pof
Advanced. Remote/Local update difference file:  NONE

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

v SOF Data Page_0 <auto> Add Sof Page

nios_subsystem.sof 10M085AU169

Add File

Remove
Up

Down

Properties

4.5.5.9 Click Generate.
4.5.5.10 Click OK in the pop-up window and close the Convert Programming File window.
4.5.5.11 Open the Programmer window.

4.5.5.12 Click on Change File... button and open output_file.pof.
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4.5.5.13 Check the Program/Configure checkbox for the .pof file, CFMO and UFM.

D Programmer - C:/MAX1000/Internal_Flash_lab/nios_subsystem - nios_subsystem - [nios_subsystem.cdf]* - o x
File Edit View Processing Teols Window Help e
:- Hardware Setup... |Arrow-USB-Blaster [USBO] Mode: | JTAG b Progress. 100% (Successful)

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

Wi st File Device Checksum  Usercode  Program/  Verfy  Blank-  Examine  Security Erase ISP IPS File
Configure Check Bit CLAMP
fl stop output_files/output_file pof 1OMOBSAUI6  [012DF50D  DOTF964C u u L] u L] u
1
B4 Auto Detect crMo - -
UFM O O
X Delete
" pdd File.
B ChangeFile.. | LS 2
A save File
* Add Device e
H
TDI E
i yp —i b
H
"t pown Mesone

10M08SAU1ED

4.5.5.14 Click Start to program the board. When the configuration is complete, the Progress bar
should show 100% (Successful).

Progress: 100% (Successful)

After this point, the FPGA configuration file and the program code for Nios soft processor
are stored in the internal Flash memory of MAX10. When you power-on this board, this
configuration file will load automatically.

4.5.6 Testing the project
4.5.6.1 Close Programmer, Quartus Prime and Nios Il Eclipse.

4.5.6.2 Remove MAX1000 board from your PC in order to power-off the device. In this way we
can check the non-volatile configuration.
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4.5.6.3 Open Nios Il Command Shell from the Start menu - All Programs -»Intel FPGA 18.0.0.614
Lite Edition. This command line tool is useful for a range of activities, from board and
system-level debugging to programming an FPGA configuration file.

D Idojarss
Intel
Intel FPGA 17.1.0.590 Standar... v
Intel FPGA 18.0.0.219 Pro Editi...
Intel FPGA 18.0.0.614 Lite Editi... ~
= Design Space Explorer Il (Quartu...
Device Installer (Quartus Prime 1...
EDA Simulation Library Compile...
ModelSim - Intel FPGA Starter E...

V
Mod¢ Nios Il Command Shell (Qua

Nios Il Command Shell (Quartus...

Nios Il Documentation (Quartus...

" Programmer (Quartus Prime 18.0)

[
3
B
@ Nios Il Software Build Tools for E...
oH
L2

Quartus Prime Lite 18.0

B intei7PGA 1810625 Standar... v

Kamera
0

4.5.6.4 Connect again your MAX1000 board to your PC.
4.5.6.5 In the terminal window type the following command and press enter:

nios2-terminal

This command establishes contact with stdin, stdout, and stderr in the Nios Il processor
subsystem and allows you to provide input and monitor them. These standard streams
are routed through the JTAG UART module within this system.
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4.5.6.6 In the terminal window you should see ‘Hello from Nios II!’ thatwe saw inthe
Eclipse Nios terminal. Every time, when you press the Reset button this sentence is
printed.

B jcygdrive/d/Intel/Quartus/18.0lite — [m] x

Hello from Mios IT!

CONGRATULATIONS! YOU HAVE SUCCESSFULLY COMPLETED THE INTERNAL
FLASH LAB!
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5 Revision History

Version | Change Log Date of Change

V1.0 Initial Version 18/01/2019
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6 Legal Disclaimer

ARROW ELECTRONICS

EVALUATION BOARD LICENSE AGREEMENT

By using this evaluation board or kit (together with all related software, firmware, components, and
documentation provided by Arrow, “Evaluation Board”), You (“You”) are agreeing to be bound by the terms and
conditions of this Evaluation Board License Agreement (“Agreement”). Do not use the Evaluation Board until You
have read and agreed to this Agreement. Your use of the Evaluation Board constitutes Your acceptance of this
Agreement.

PURPOSE

The purpose of this evaluation board is solely intended for evaluation purposes. Any use of the Board beyond
these purposes is on your own risk. Furthermore, according the applicable law, the offering Arrow entity
explicitly does not warrant, guarantee or provide any remedies to you with regard to the board.

LICENSE

Arrow grants You a non-exclusive, limited right to use the enclosed Evaluation Board offering limited features
only for Your evaluation and testing purposes in a research and development setting. Usage in a live environment
is prohibited. The Evaluation Board shall not be, in any case, directly or indirectly assembled as a part in any
production of Yours as it is solely developed to serve evaluation purposes and has no direct function and is not
a finished product.

EVALUATION BOARD STATUS

The Evaluation Board offers limited features allowing You only to evaluate and test purposes. The Evaluation
Board is not intended for consumer or household use. You are not authorized to use the Evaluation Board in any
production system, and it may not be offered for sale or lease, or sold, leased or otherwise distributed for
commercial purposes.

OWNERSHIP AND COPYRIGHT

Title to the Evaluation Board remains with Arrow and/or its licensors. This Agreement does not involve any
transfer of intellectual property rights (“IPR) for evaluation board. You may not remove any copyright or other
proprietary rights notices without prior written authorization from Arrow or it licensors.

RESTRICTIONS AND WARNINGS

Before You handle or use the Evaluation Board, You shall comply with all such warnings and other instructions
and employ reasonable safety precautions in using the Evaluation Board. Failure to do so may result in death,
personal injury, or property damage.

You shall not use the Evaluation Board in any safety critical or functional safety testing, including but not limited
to testing of life supporting, military or nuclear applications. Arrow expressly disclaims any responsibility for such
usage which shall be made at Your sole risk.

WARRANTY

Arrow warrants that it has the right to provide the evaluation board to you. This warranty is provided by Arrow
in lieu of all other warranties, written or oral, statutory, express or implied, including any warranty as to
merchantability, non-infringement, fitness for any particular purpose, or uninterrupted or error-free operation,
all of which are expressly disclaimed. The evaluation board is provided “as is” without any other rights or
warranties, directly or indirectly.

You warrant to Arrow that the evaluation board is used only by electronics experts who understand the dangers
of handling and using such items, you assume all responsibility and liability for any improper or unsafe handling
or use of the evaluation board by you, your employees, affiliates, contractors, and designees.
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LIMITATION OF LIABILITIES

In no event shall Arrow be liable to you, whether in contract, tort (including negligence), strict liability, or any
other legal theory, for any direct, indirect, special, consequential, incidental, punitive, or exemplary damages
with respect to any matters relating to this agreement. In no event shall arrow’s liability arising out of this
agreement in the aggregate exceed the amount paid by you under this agreement for the purchase of the
evaluation board.

IDENTIFICATION

You shall, at Your expense, defend Arrow and its Affiliates and Licensors against a claim or action brought by a
third party for infringement or misappropriation of any patent, copyright, trade secret or other intellectual
property right of a third party to the extent resulting from (1) Your combination of the Evaluation Board with
any other component, system, software, or firmware, (2) Your modification of the Evaluation Board, or (3) Your
use of the Evaluation Board in a manner not permitted under this Agreement. You shall indemnify Arrow and its
Affiliates and Licensors against and pay any resulting costs and damages finally awarded against Arrow and its
Affiliates and Licensors or agreed to in any settlement, provided that You have sole control of the defense and
settlement of the claim or action, and Arrow cooperates in the defense and furnishes all related evidence under
its control at Your expense. Arrow will be entitled to participate in the defense of such claim or action and to
employ counsel at its own expense.

RECYCLING

The Evaluation Board is not to be disposed as an urban waste. At the end of its life cycle, differentiated waste
collection must be followed, as stated in the directive 2002/96/EC. In all the countries belonging to the European
Union (EU Dir. 2002/96/EC) and those following differentiated recycling, the Evaluation Board is subject to
differentiated recycling at the end of its life cycle, therefore: It is forbidden to dispose the Evaluation Board as
an undifferentiated waste or with other domestic wastes. Consult the local authorities for more information on
the proper disposal channels. An incorrect Evaluation Board disposal may cause damage to the environment and
is punishable by the law.
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