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1. Introduction

The In-System Sources & Probes Editor allows you to easily control any internal signal and provides
you with a completely dynamic debugging environment. Traditional debugging techniques often
involve using an external pattern generator to exercise the logic and a logic analyzer to study the
output waveform during runtime. You can make the debugging cycle more efficient when you can
drive any internal signal manually within your design. This feature can be especially helpful for
prototyping your design, such as creating a virtual interface, emulating external data and
monitoring, changing run time constant on the fly.

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 errors.

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

- Labfiles: InSystem_Debug_lab_template: Template files are required to complete the lab.
Includes: insystem_debug_lab.vhd, insystem_debug_lab.sdc,
insystem_debug_lab_pinout.csv

- 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

- Adesire to learn!
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3. Project with MAX1000

3.1 New Quartus Prime project

3.1.1 New project creation

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

3.1.1.2 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

3.1.1.3 Click Next.
3.1.1.4 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/InSystem_Debug_lab

= Specify the name of the project: InSystem_Debug_lab

= Specify the name of the top-level entity: InSystem_Debug_lab
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G Mew Project Wizard

Directory, Name, Top-Level Entity

What is the working directory for this project?

|C.jMAX1DDD,HnSystem_Debug_Lab |

What is the name of this project?

|\n5ystem7[)ebugilab |

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.

|\r|System_Debug_lab |

Use Existing Project Settings...

< Back Finish Cancel Help

3.1.1.5 Click Next.

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

MAX1000

Tk 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

Page |4

In-System Sources & Probes Lab

N\N\GW

WWW.arrow.com
February 2019


https://www.arrow.com/

NANOW

4.1.1.1 On the Add Files page, add source files 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:

®  insystem_debug_lab.vhd

®  insystem_debug_lab.sdc

Q% New Project Wizard

Add Files

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

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

File name: | ‘ = Add
= X[ addan
File Name Type Library Design Entry/Synthesis Tool HDL Version [
insystem_debug_lab.sdc Synopsys Design Constraints File
insystem_debug_lab.vhd VHDL File Default e
Down
Properties

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

< Back Finish Cancel Help

3.1.1.7 Click Next.

3.1.1.8 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

Device Board

Device family
Device: |All

Target device

Qther: nfa

Available devices:

Family, Device & Board Settings

Family: MAX 10 (DA/DF/DC/SA/SC)

Auto device selected by the Fitter

® specific device selected in *Available devices' list

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

Show in 'Available devices' list

Package: UFBGA b
Pin count. 168 e
Core speed grade: |8 -
MName filter: 10MO85AU169C8G

Show advanced devices

10MOBSAU169C8GES 3.3V
<

Name Core Voltage

2064

LEs

Totall/Os

130

o serore |

GPIOs Memory Bits

Embedded multiplier 9-bit elel

130 387072 48

< Back Finish Cancel Help

3.1.1.9 Click Finish.
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3.2 Design entry

3.2.1 Add PLL to the Quartus Project

3.2.1.1 From the IP Catalog panel on the left side, expand the menus for the Basic Functions -

Clocks; PLLs and Resets = PLL and double click on ALTPLL.

If the IP catalog is not visible, then right click on the toolbar and select IP catalog.

‘\P Catalog g x|
& x| =
v i Installed 1P

* Project Directory

Mo Selection Available
“ Library
™ Basic Functions
Arithmetic

Bridges and Adaptors

<

Clocks, PLLs and Resets
“ ALTCLKCTRLIntel FPGAIP

¥ PLL

£ ALTPLL

# ALTPLL_RECOMFIG
Configuration and Programming
Ijo
Miscellaneous
On Chip Memory
Simulation; Debug and Verification
Dsp
Interface Protocols
Memory Interfaces and Controllers
Processors and Peripherals
University Program

e Search for Partner IP

+ Add..
3.2.1.2 On the Save IP Variation window, enter the following information.

= |P variation file name: <project_directory>/PLL
= |P variation file type: VHDL

O Save IP Variation e

IP variztion file name:

|['fMAX'IDDD,HnSystem_Debug_labfPLL |

Cancel
IP variation file type
® vHDL
) verilog
3.2.1.3 Click OK.
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3.2.1.4 Under General/Modes tab (page 1 of 12) of PLL MegaWizard change the frequency of clock
input to 12 MHz. This source is provided by the internal oscillator in the MAX10 FPGA.

~ MegaWizard Plug-in Manager [page 1 of 12]

"2y ALTPLL

[1]Parameter

Settings

Bandwidth/S

General/Modes Inputs/Lock Clock switchover

Currently selected device family:  pax 10

PLL Match project/defautt
ncko [~ N 0, Able to implement the requested PLL
incikd frequency: 12.000 MHz
reset locked, General
‘Which device speed grade wil you be using? Any -
MAX 10 Use military temperature range devices only

‘What is the frequency of the inclk0 input? 12.000 MHz -

Set up PLL in LVDS mode : Mot Avzilable Mbps
PLL Type
‘Which PLL type wil you be using?

Fast PLL Enhanced PLL @ Select the PLL type automaticaly

Operation Mode
How will the PLL outputs be generated?
@ Use the feedback path inside the PLL
® In normal mode
Omn source-synchronous compensation Mode
() In zero delay buffer mode
Connect the fbmimic port (bidirectional)
() With no compensation
an 'fbin’ input for an exte

Cr

| feedback (External Feedback Mode)
‘Which output cock will be compensated for? 0 -

| Cancel || < Back H Next > H Einish ‘

3.2.1.5 Click Next.

3.2.1.6 Under Input/Lock tab (page 2 of 12) uncheck ‘areset’ input and locked output option.

% Megawizard Plug-In Manager [page 2 of 12]

'Zj ALTPLL

Parameter

Settings

Clock switchover

PLL

Able to implement the requested PLL

Optional Inputs
nclk0 [ — c0, Create an 'pllena’ input to selectively enable the PLL
[ Create an ‘aresat’ input to asynchrenously reset the PLL
[ Create an 'pfdena’ input to selectively enable the phase/frequency detector

Lock Qutput
TIAK 10 [ Create 'locked" output
[[1 Enable seff-reset on loss lock

Advanced Parameters
Using these parameters is recommended for advanced users only
[ Create output file(s) using the ‘Advanced' PLL parameters

- Configurations with output clock(s) that use cascade counters are not supported

‘ Cancel H <Eack||ﬂext> || Finish |

3.2.1.7 Click Next until you reach the Output Clocks tab (page 6 of 12).
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3.2.1.8 Under the clk cO tab (page 6 of 12) select “Enter output clock parameters” and set Clock
division factor to 1560. Leave the rest as default.

X MegaWizard Plug-In Manager [page 6 of 12]

f;‘, ALTPLL

ket > cke2 >

c0 - Core/External Output Clock
PLL Able to implement the requested PLL

Use this clock
Clock Tap Settings

nclkl
Requested Settings Actual Settings
() Enter output dodk frequency:

(® Enter output dock parameters:
Clock multiplication factor

100

MHz 0.007692

<< Cof
Clock division factor 1560 ] B
Description Vall A
Note: The displayed internal settings of the Primary clock VCO frequency (MHz) 8
PLL is recommended for use by advanced Madulus for M counter w0,
users only z s . 5

Per Clock Feasibility Indicators
c0

‘ Cancel H < Back H Mext > H Einish ‘

3.2.1.9 Click Finish. This will take you to the Summary tab (page 12 of 12). Click Finish again to
close ALTPLL MegaWizard Manager.

3.2.1.10 In the pop-up Quartus Prime IP Files accept all defaults and click Yes.

Ok Quartus Prime IP Files

*

‘When you create an Intel IP variation, a Quartus Prime IP File is generated
Quartus Prime IP Files are used to represent the Intel IP in your design. Do you
want to add the Quartus Prime IP File to the project?

C:A\MAX1000\InSystem_Debug_lab\PLL gip

[[] Autematically add Quartus Prime IP Files to all projects

[Note: Tumning on this option permanently suppresses this dialog box. You can
change this setting in the Options dialog box)

Yes No Help

MAX1000
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3.2.2 Add 1. In-System Sources & Probes to the Quartus Project

3.2.2.1 From the IP Catalog panel, expand the menus for the Basic Functions - Simulation;
Debug and Verification - Debug and Performance and add Altera In-System Sources &
Probes.

‘\P Catalog 18 x |
[« x| =
v il Installed IP ~

~ Project Directory
No Selection Available
~ Library
¥ Basic Functions

Arithmetic

Bridges and Adaptors

Clocks; PLLs and Resets

Configuration and Programming

e

Miscellaneous

©n Chip Memary

¥ Simulation; Debug and Verification

V' Debug and Performance
Altera In-System Sources & Probes
Altera SignalTap Il Logic Analyzer
Altera Soft Core JTAG IO
Altera Virtual JTAG
5LD Hub Controller
SLD Hub Controller System
USB Debug Link
USB Debug Master

Simulation

Verification

+ Add

3.2.2.2 In the New IP Variation window enter DUTY_ISSP for the Entity name and leave the rest
as default.

% Mew IP Variation X
Your TP settings will be saved in 2 .qsys fle.

Create IP Variation

Entity name: |DUTY_ISSP

Save in folder: |C:\MAX 1000\InSystem_Debug_lsb

Target Device
Family: MAX 10 -
Device: 10MOBSAU 165C8G =

(@) Info: Your P will be saved in C:MAX1000\InSystem_Debug_lab/DUTY_ISSP.qsys.

3.2.2.3 Press OK.
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3.2.2.4 Enter DUTY for the Instance ID. Set 8 for the Probe Port Width
Width.

and 4 for the Source Port

S IP Parameter Editor - DUTY_ISSP.qsys* (C:\MAX1000\InSystem_Debug_|ab\DUTY_ISSP.qsys) - O X
File Edit System Generste View Tools Help
Parameters -0 De Blodk Symbol .o
k] b tals
System: DUTY_ISSP_Path: in_system_sources_probes_0 Atora ImSvetom S & Prob
lera In-System Sources robes
Altera In-System Sources & Probes = v
atera_in_system_sources_probes - Source Port Width [0..512]
[ Instance Info ]
7] Automatc Instance Index Assignment Integer bit-width of the source port
Instance Index: o
The Instance ID' of this instance (opBonal}: |puTy
[~ Probe |
Probe Port Width [0..512): 3
[+ sou |
Source Port Width [0..512]: "
Hexadecimal initial value for the Source Port: o
] use Source Clack x
Use Source Clock Enable
.T;.' Presets -e
Presats for in_system_sources_probes 0
A x
Project
Click New... to create a preset
Libeary
s presets for Altera In-System Sources & Probes 14
E Messages 0 -2 o
Type Path Message
< >
Apply Updats Delste Mew
0 Errors, 0 Warnings Generate HOL.., | | Finish

3.2.2.5 Click Generate HDL... button on the bottom right of Parameter Editor window.

3.2.2.6 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

F thest

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

Create HDL design files for synthesis: [yqpL o
[[] Create timing and resource estimates for third-party EDA synthesis tools.
[ create block symbal file {.bsf)

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 specified output directory.

[p-makesimscript command-ine utilities to compile all of the files needed for simulating all of the IP in your design.

Create simulation model: None

Follow the guidance in the generated simulation scripts about how to structure your design's simulation scripts and how to use the p=sefyp-smulstion and

|~ output Directory

Fath: C:/MAX 1000/TnSystem_Debug_lab/DUTY_ISSP
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3.2.2.7 Click Generate and when the Save System is completed, click Close.

== Save Systern Completed X

Al L@

@ Info: Dz/intel/quartus/ip/** /* matched O files in 0,00 seconds

@ Info: Reading index D:\intel\quartus\18.0lite\guartus\sopc_builder\builtin.ipx

@ Info: D:\intel\quartus\18.0lite\gquartus\sopc_builder\builtin.ipx described &3 plugins,
@ Info: D:fintel/quartus/18.0lite/quartussopc_builder/**[* matched & files in 0,01 sect
@ Info: Reading index D:\intel\guartus\18.0lite\guartus\common\librarian\factories\i
@ Info: D:\intel\guartus\18.0lite\quartus\common\librarian\factories\index.ipx des:
@ Info: D:/intel/quartus/18.0lite/quartus{common/librarian/factories/** |* matched
@ Info: D:/intel/quartus/18.0lite/ quartus{sopc_builderbin/$IP_IPX_PATH matched 1
@ Info: D:\intel\guartus\18.0lite\quartus\sopc_builder\bin\root_components.ipx de
@ Info: D:/intel/quartus/18.0lite/ quartus/sopc_builder/bin/root_components.ipx mz v
< >

Q Save System: completed successfully,

3.2.2.8 When the generate process completed, click Close.

5= Generate Completed X

“l QA0

@ Progress: Parameterizing module in_system_sources_probes_0

@ Progress: Building connections

@ Progress: Parameterizing connections

@ Progress: Validating

@ Progress: Done reading input file

(@ Info: DUTY_ISSP: Generating DUTY_ISSP "DUTY_ISSP" for QUARTUS_SYNTH

@ Info: in_system_sources_probes_0: "DUTY_ISSP" instantiated altera_in_system_so!
@ Info: DUTY_ISSP: Done "DUTY_ISSP™ with 2 modules, 2 files

@ Info: gsys-generate succeeded,

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

Q Generate: completed successfully.

Stop

3.2.2.9 Click Finish button to close Parameter Editor window.

3.2.2.10 Click Close on pop-up window.

Integration with Quartus Software X

The following new files were created:

C:\MAX 1000\InSystem_Debug_lab\DUTY _ISSP.qsys

To edit or modify a .qsys file in your design, do one of the following in the Quartus
software main window:

- Open the .gsys file with the Open command on the File menu

- Double-dlick the .gsys file on the Files tab in the Project Navigator

- Open Platform Designer from the Tools menu

- Use the gsys-edit command at the command line

To generate HDL files from a .gsys file, do one of the following in the Quartus software:

- Open Platform Designer from the Tools menu
- Use the gsys-edit command at the command line
- Open Platform Designer from the Quartus software and dick on the 'Generate HOL..." button

O

Close
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In-System Sources & Probes Lab

N\N\GW

WWW.arrow.com
February 2019


https://www.arrow.com/

NANOW

3.2.2.11 It generates IP pointer files for both synthesis (.qip) and simulation (.sip) that will point
Quartus to all the necessary design files needed to synthesize or simulate the Platform
Designer system. Press OK to close as the .qip file will be added to the project later. The
In-System Sources and Probes Editor does not support simulation, so no need to add the
.sip file.

(b Quartus Prime X

0 You have created an IP Variation in the file
C:/MAX1000/InSystem_Debug_lab/DUTY_ISSP.gsys.

To add this IP to your Quartus project, you must manually add the .qip and sip
files after generating the IP core.

The.qip will be located in <generation_directory>/synthesis/DUTY ISSP.qip

The .sip will b located in <generation_dirctory>/simulation/DUTY_ISSP.sip

3.2.3 Add 2. In-System Sources & Probes to the Quartus Project

3.2.3.1 From the IP Catalog panel, expand the menus for the Basic Functions - Simulation;
Debug and Verification - Debug and Performance and add Altera In-System Sources &
Probes.

‘\P Catalog 18 x |
[« E
v sl Installed 1P

¥ Project Directory

No Selection Available
~ Library
¥ Basic Functions

Arithmetic
Bridges and Adaptors
Clocks; PLLs and Ressts
Configuration and Programming
ifo
Miscellaneous

On Chip Memory

<

Simulation; Debug and Verification

V' Debug and Performance
Altera In-System Sources & Probes
Altera SignalTap Il Logic Analyzer
Altera Soft Core JTAG 10
Altera Virtual JTAG
SLD Hub Controller
SLD Hub Controller System
USB Debug Link
USB Debug Master

Simulation

Verification

+ Add

3.2.3.2 Inthe New IP Variation window enter SWITCH_ISSP for the Entity name and leave the rest
as default.

o New IP Variation X
Your IP settings will be saved in a .gsys file.

Create IP Variation

Entity name: |SWITCH_ISSP

Save in folder: |C:\MAX1000\InSystem_Debug_lab

Target Device
Family: MAX 10 -
Device: 10MOB5AU 169C8G v

() Info: Your TP will be saved in C:\MAX1000\InSystem_Debug_lab/SWITCH_ISSP.qsys.
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3.2.3.3 Press OK.

3.2.3.4 Enter SWIN for the Instance ID. Set 0 for the Probe Port Width and 3 for the Source Port
Width.

# |P Parameter Editor - SWITCH_ISSP.qsys™ (C:\MAX1000\InSystem_Debug_lab\SWITCH_ISSP.qsys) - o X
File Edit System Generate View Tools Help

3 parameters 231 - u} () Detals { Blodk Symbol 53 I - o
System: SWITCH 155 _Path: n_system_sources probes 0

Altera In-System Sources & Probes

altera_in_system_sources_probes Detais

Altera In-System Sources & Probes

Source Port Width [0..512]

|- Instance Info |
[ Automatic Instance Index Assignment Integer bit-width of the source port
Instance Index: o

The ‘Instance ID' of this instance (optional): [sym

[+ Probe |

Probe Port Width [0..512]: 0
[+ Sow |
Source Port Width [0..512): 3

Hexadecmal inital value for the Source Port: [g

] use Source Clack \ x
Use Source Clock Enable
“ Presets It -2o
Prasets for in_system_sources_probes_0
\ X
Prosect
Click New... to create a preset
Library
presets for Altera In-System Sources & Probes 14
oF Messages 0 .
Type path Message
< >
Apply Updat= Delete New...
0 Errors, 0 Warnings Generate HOL... | | Finish

3.2.3.5 Click Generate HDL... button on the bottom right of Parameter Editor window.
3.2.3.6 On the Generation window, enter the following information and click Generate.
= 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

3.2.3.7 Click Close when the Save System completed.

3.2.3.8 When the generate process completed, click Close.

& Generate Completed X

D L@

@ Progress: Parameterizing module in_system_sources_probes_0

@ Progress: Building connections

@ Progress: Parameterizing connections

@ Progress: Validating

@ Progress: Done reading input file

@ Info: SWITCH_ISSP: Generating SWITCH_ISSP "SWITCH_ISSP™ for QUARTUS_SYNTH

@ Info: in_system_sources_probes_0: "SWITCH_ISSP" instantiated altera_in_system_
@ Info: SWITCH_ISSP: Done "SWITCH_ISSP" with 2 modules, 2 files

@ Info: gsys-generate succeeded.

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

@ Generate: completed successfully.
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3.2.3.9 Click Finish button to close Parameter Editor window.
3.2.3.10 Close both pop-up windows.

3.2.3.11 Choose Project - Add/Remove Files in Project... from the Quartus Prime menu.

3.2.3.12 Click on the = button and browse through the synthesis directories:
<project_directory>/DUTY_ISSP/synthesis/ and open DUTY_ISSP.qip.

3.2.3.13 Add SWITCH_ISSP.qip to the project from <project_directory>/SWITCH_ISSP/synthesis

" Settings - InSystem_Debug_lab - [m] >

General

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.
Libraries

¥ IPSettings File name: ‘ ‘ . Add
IP Catalog Search Locations

* X
Design Templates | | Add All

¥ Operating Settings and Conditions File Name Type Library Design Entry/Synthesis Tool HDL Version e
Voltage SWITCH_ISSP/synthesis/SWITCH_ISSP.qip IP Variation File [qip) <MNone>
Temperature DUTY_ISSP/synthesis/DUTY_ISSP. gip IP Variation File (.qip) <None> D

' Compilation Process Settings insystem_debug_lab sdc Synopsys Design Constraints File <None>

Down
Incremental Compilation

insystem_debug_lab.vhd VHDL File <Nane> Default

' EDATool Settings PLLgip IP'Variation File [qip) <None> Properties
Design Entry/Synthesis

Simulation
Board-Level
¥ Compiler Settings
VHDL Input
Verilog HDL Input
Default Parameters
Timing Analyzer
Assembler
Design Assistant
signal Tap Logic Analyzer
Logic Analyzer Interface
Power Analyzer Settings
SSN Analyzer

W Buy Software oK Cancel Apply Help

3.2.3.14 Click Apply and OK.
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3.2.4 Design modification

Notes:  Up to this point, the original design is done. If you want, you can continue with 3.3 point
with pin assignment, compilation and programming the board for the testing purpose
in order to see the original function of the project, and then come back to continue
with this 3.2.4 point.

3.2.4.1 Open insystem_debug_lab.vhd.

3.2.4.2 Uncomment line 44-46, line 113-115 and line 123 by deleting “--" characters at the

beginning of the lines or select the desired lines and click on = button on the toolbar of
text editor.

3.2.4.3 Comment line 98 and line 103 by writing “--" at the beginning of the lines or select the

lines and click on = button.

3.2.4.4 Add the following component declarations in the architecture section. There should be a
commented area indicating where exactly around line 59.

component DUTY_ISSP

port( probe : in std_logic_vector(7 downto 0);
source : out std_logic_vector(3 downto 0));

end component;

component SWITCH_ISSP
port( source : out std_Togic_vector(2 downto 0));
end component;

3.2.4.5 Add the following component instantiations in the architecture section after the word
‘begin’. There should be a commented area where exactly around line 78.

pwm_debug : DUTY_ISSP
port map( probe => probe,
source => source);

Sw : SWITCH_ISSP
port map(source => iSW);

3.2.4.6 Save the modification by clicking on = button or File - Save.

MAX1000 Page |15 WWWw.arrow.com
In-System Sources & Probes Lab February 2019

N\N\GW


https://www.arrow.com/

NANOW

3.3 Compile design

3.3.1 Import pin assighments

3.3.1.1 Select Assignments - Import Assignments...

3.3.1.2 Add source file by clicking on the | ~ | button and browse into the lab file folder where you
will locate the provided design files and add insystem_debug_lab_pinout.csv.

O Import Assignments X

Specify the source and categories of assignments to import.

File name: }stam_Debug_lab}ir1system_debug_lab_pinout.csv| D Categories...

Copy existing assignments into InSystem_Debug_lab.gsf bak befo | Advanced...

OK Cancel Help

3.3.1.3 Press OK.

3.3.1.4 Open Pin Planner by clicking on % putton on the toolbars, or Assignments - Pin Planner
in order to check the import. In the Pin Planner you should see the following:

4 Pin Planner - C:/MAX1000/InSystem_Debug_lab/InSystem_Debug_lab - InSystem_Debug_tab - o X
le Edit View Processing Tools Window Help - - l®
o5 (Grovee 78 x| 5a =
R — Top View - Wire Bond
Q| todename ord
I MAX 10 - T0M08SAU169C8G °
[ ]
@  eecedpn
= Othercontiguna
v € 0EV_OF
DEV_CLR
E] .
#
: an
#
5l 5 axp
: = otverpus
Othr ot purp
8 12
™
g TR
@ e
= ToO
8 - VREF
vecPvCeRIY
veea
= yosanis £
3 vReF Groups ‘| &
* !
* e ] eae 38 9] Fiter s -
A L
2 Drecton  Loton OBk VRErGoup  WOSundwd Reseved  Cumenesvength  Slewrate  Offerntal o st Presenvatior
Unkroun PG 2 w2.n0 ssvum o et
Unknown PIN_L12 H 85_NO 33vLvTL Bma (default)
Unknown PN_12 s B5_NO 33VLVITL BmA (default)
tiooun P 5 o5 ho 33vum o ot
Ukooun  PWKT 5 e ho ssvm ama detaut)
Unknown PIN_K12 B B5_N0 33VLVITL 8ma (default)
e o5 0 v oma et
tkoun w0 5 o5 ho svum o et
Unknown PIN_H13 H 85N 33vLvTTL amaA (default]
unkooun preas o o010 3w ama et
Unkooun  PRAS o om0 33vum o et
Unknown PIN_ATT 8 B8N0 33VLVITL Bima (default)
unknown PIN_ATD s B8N0 33VLVITL BmA (default)
tiooun PwE0 8 oo ho v o et
Unkoown  PRCO o esho ssvum oma et
Unknown PIN_C10 s 88_N0 33V LVITL Bma (default)
unkooun Preoe B a0 v ama fdefaut]
=

3.3.1.5 Close the Pin Planner.

MAX1000 Page |16 WWWw.arrow.com
In-System Sources & Probes Lab February 2019

N\N\GW


https://www.arrow.com/

NANOW

3.3.2 Compiling the Design

3.3.2.1 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.

O Quartus Prime Lite Edton - C/MAXIDOD/inSystem_Debug JablnSystem Debus b - Inystem Debug b - 8 x

indow  Hela Secech alt °

r Insystem_Deloig_la Srese

File Edt View Prsject Assignments Precessing Tools

Project Havigator = Files ~agex & Insystem_debu Compilation Report - Insystem_Debug_ab a P Catslog 28 =
Files Table of Conterts o = | N o x| =
=} SWITCH I55Pysynhesis SWITCH 155P.cig || B Flow Summary b v @ nctlled 2

B Fiow Sctongs Flow Status Succeashul - Tue Feb 05 2137.42 2018

= DuTY_sse/ “ Project Directory.
OB irayotern_ debug absde EEE Fiow Non-Default lobal Sef| Quartus Prme version 18.00 841 614 04/24/2018 53 L Ecition I
B2 insystem_debug_abvhd Revision Hame: InSystem_Debug_lab
= piap Top-level Entty Name ingysten_debug tab

Family MAX 10

Deice A0MasALNGACEE

Timing Models Final

Totallogic elements 3838084 (4 %)

Total reglsters 155

Toal pins 174130013 %)

es | Totalvirtual pins o
[Tasks Complation ~l=ze Total memary bits ol ssr0721(0%)

Embaddedt Mulbplier -t slements  0/48(0% )
Towl P 1/10100%)

uFM Blocks o/110%)
ADC blacks /(o)
[ T—
R Program Drvice (Open Programmen
= Ld| L 2 + add
= P
s @ A A A Filte: B rind. 88 FindNext
»
= [Tpe 10 message
°
o
o
o
°
o
o
° :
@ 293000 quart
L
%< >
3| spstem  processing 240)

T00%  0o0049

3.3.2.2 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

=B Print queues

5B Printers

== Processors

¥ software components

L Software devices

) Sound, video and game contrallers

& Storage controllers

B System devices
v - Universal Serial Bus controllers
- Generic SuperSpeed USB Hub
- Generic USB Hub
= Generic USB Hub
- |ntel(R) USB 3.0 eXtensible Host Controller - 1.0 (Microsoft)
- |ntel(R) USB 3.1 eXtensible Host Controller - 1.10 (Microsoft)
- |JSB Composite Device
= |JSB Composite Device
- USB Root Hub (USB 3.0)
-* |JSE Root HL&D (USE 3.0)
= USE Serial Converter A
- USE Serial Converter B
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3.4 In-System Sources and Probes

3.4.1 Editor setup
3.4.1.1 Select Tools = In-System Sources and Probes Editor from the menu.

3.4.1.2 The In-System Sources and Probes Editor will open. Click OK to close the pop-up window.

3.4.1.3 If your board is automatically detected, then you can skip the following steps and continue
with the 3.4.1.7 point.

3.4.1.4 Click on the Setup... button in the top right corner.

JTAG Chain Configuration: I:I x

Hardware: | Disabled Setup...
Device: None Detected Scan Chain
File:
MAX1000 Page |18 WWWw.arrow.com
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3.4.1.5 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

3.4.1.6 Click Close and press OK to close the pop-up windows.

3.4.1.7 The hardware configuration window should be updated as follows.

JTAG Chain Configuration: ‘JTAG ready | x

Hardware: | Arrow-USB-Blaster [USBO] ™ Setup...

Device: @1: 10MO8SA(|ES)/10M08¢ ™ | | Scan Chain

File: o

3.4.1.8 Click on |~ | button to choose the programming file.

3.4.1.9 Navigate to <project_directory>/output_files/ and open the InSystem_Debug_lab.sof

file.

3.4.1.10 Click OK to close pop-up window.

wWww.arrow.com
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3.4.1.11 Click on #®| button to program the board. When the configuration is complete, the
message box in the middle should write “Ready to acquire” and update the Instance
Manager window.

1 In-System Sources and Probes Editor - C/MAX1000/InSystem_Diebug_lab/InSysten_Debug_lab - InSystern_Debug_isb - [Spf1.5pf] - 8 =
Fle EdR View Processing Took Windw Help —— ®
A e ITAG Chai et x
instance Manager Ef [ (W | ZL (5] meady o scquie o =
Probe resd intenval Eventlog Hardware:  Arrow-USE-Blaster [USED] | | Setup.
Currsntintenval: @ sampies persecand Maimumsize |8 E Oevice: | @1: 1OMOBSALESY10MOE: ¥ | | Scan Chain
® avtomanc £ Save dita o cvent o R S| ST ———————)
O Marual

wirte source data |Comruusty ™ (£

Index Instance 1D Status Sources:7 Probes: 8 Name:

& ouTy Netmring 4 a Ty
L] SWIN Nt running. 3 ° swN
[®o ourv
index _type At Home bs 8 7 + + + &) 2 4 5
ool 2 5 probed7_ 0 o
0 = W source(3.0] o
| %1 s
index_Type  Allas Name Dara & 7 £ i - -2 7 =l Cl
SR2-0) G ¥ source(2.0] ]

3.4.1.12 Choose Manual for Probe read interval and leave the default 1 s value.

3.4.1.13 Change the maximum size of Event log to 64 and leave Continuously for Write source

data.
Instance Manager: | =1 % | | =zl %] |Ready to acquire
Probe read interval Event log
Current interval: 0 samples per second Maximum size: 64 Y
O Automatic Save data to event log
® Manual |‘I | Cenine

Write source data: | Continuously ¥ | =l

3.4.1.14 In the waveform window, type Direction in the alias cell of P[7..0], Duty Cycle for S[3..0]
and Channel for S[2..0]. Expand the nodes.

[®]o outy
Index  Type Alias Name Data o4, -§2 , %0 , -38 , -§6 , -§4
P[7..0] *..} Direction = probe[7..0] 0
p7 ¥ - probe[7] 0
Pe ¥ robe[6] 0
P5 *-;‘ probe[s] ]
P4 ¥ robe[4] 0
Pa ¥ robe[3] 0
P2 ¥ robe[2] 0
P1 ¥ robe[1] 0
PO *-;‘ probe[0] ]
5[3..0] % Duty Cycle - source[3..0] 0
53 —eem ; 0
52 =+Tem 0
51 =eTem 0
50 == 0
® 1 swIN
Index  Type Alias Name Data B4, § , B0 , -§8 , 36 , -34 |
5[2..0] % Channel E- spurce[2..0] ]
S2 —ee- ; 0
51 =eTem 0
50 == 0
MAX1000 Page |20 WWWw.arrow.com
In-System Sources & Probes Lab February 2019

N\N\GW


https://www.arrow.com/

NANOW

3.4.2 Testing the board

3.4.2.1 Select DUTY and SWIN instance and click Z| on button to run. The status should be
“Unloading data” for both instances and starts to draw the waveform.

Index Instance ID Status Sources: 7 Probes: 8
®o DUTY Unloading data 4 8 DuTY
@1 SWIN 0 SWIN

3.4.2.2 Set all source node of Duty Cycle to 1 by clicking on the Data cell next to them. After this
one LED is lighting on the MAX1000 board and you should see the following waveform.

(2.0 PG DuryCycle = source

3.4.2.3 Repeat the previous step with any value you like and observe that the brightness of LED
will change.

3.4.2.4 By setting a value for Channel, you can change the channel of Duty Cycle input, and in this
way, you can set different value for the PWMs. Set different values for Channel and Duty
Cycle and observe the change on the board.

3.4.2.5 The Direction output only changes, when you set b1111 or b0O00O for Duty Cycle. If you set
b1111, the belonged output will be ‘1’ until you set bO000 and vice versa.

Data P I I I I T TR I P, I L. . P I I T I L LI I L S LS T T I R
Szt Y. z Y 7 — (

Pr0) W Dieection = provelr.0] 0 ( ] i ik T [

X 5] X [ E] i
——

L

gzesfazaa

£
2

Alias Mame Data P I I I P I T I P, LI . P I I L T I I LI I S L I LS T R P
Channel = source(2.0] -4 o X -3 X -1 e -2 e 1 X X

sourcel2] 1

source{1] 0 [

sourcelo] ° |

11 F 11
SO M e

senffi

3.4.2.6 Click ™ putton to stop running.

CONGRATULATIONS! YOU HAVE SUCCESSFULLY COMPLETED THE IN-SYSTEM
SOURCES & PROBES LAB!
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5 Revision History

Version | Change Log Date of Change

V1.0 Initial Version 06/02/2019
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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.

MAX1000 Page |23 WWWw.arrow.com
In-System Sources & Probes Lab February 2019

N\N\GW


https://www.arrow.com/

NANOW

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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