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- , “Download Center Intel®” .

Additional Software A~

(LE TF Intel® FPGA SDK for OpenCL™ Pro Edition Software Version 21.4 706030 12/15/21 214
Intel° FPGA SDK for OpenCL™ (73)

Intel® FPGA Simulation Tools (72)

Intel® FPGA Programming Software B Intel® Quartus® Prime Pro Edition Design Software Version 21.4 for Linux 706104 12/14/21 214
(66)

Intel® SoC FPGA Embedded
Development Suite (SoC EDS) (52)
T3 Intel® Quartus® Prime Pro Edition Design Software Version 21.4 for Windows 706105 12/14/21 214
DSP Builder for Intel® FPGAs (50)
Intel® FPGA Protocol Tools {49)

Intel® High Level Synthesis Compiler
(30) B Intel® Advanced Link Analyzer Pro Edition Software Version 21.4 for Windows 706039 12/14/21 214

Intel® FPGA Power Thermal
Calculator (20)

Arm* Development Studio for Intel®

T Intel® Quartus® Prime Lite Edition Design Software Version 21.1 for Linux 684215 11/03/21 211
SoC FPGA (6)

Intel® FPGA Device Family A
T3 Intel® Quartus® Prime Lite Edition Design Software Version 21.1 for Windows 684216 11/03/21 211
CLEAR

Intel® Arria® (74)

Intel® Cyclone® (74)
T Intel® Advanced Link Analyzer Standard Edition Software Version 21.1 for Windows 684357  11/03/21 211

Intel® Stratix® (52)

Intels MAXE (40)

- “Intel® Quartus® Prime Lite Edition Design Software Version 21.1 for

Windows”

Downloads

Multiple Download Individual Files Additional Software Copyleft Licensed Source

Multiple Download

Intel® Quartus® Prime Lite Edition Software (Device support included)

Download Size: 5.6 GB §

Quartus-lite-21.1.0.842-windows tar SHA1: 8c33755ee8eac049392d506014c3c96ba3be37e7

What's Included?
** Nios® Il EDS on Windows requires Ubuntu 18.04 LTS on Windows Subsystem for Linux (WSL). which requires a manual installation.
** Nios® Il EDS requires you to install an Eclipse IDE manually.

- ‘Download” “Software License Agreement”

c. T2 MK



“setup.bat”

, license .

Ok Installing Quartus Prime Lite Edition (Free) 21.1.0.842 — e
Setup - Quartus Prime Lite Edition {Free) 21.1.0,842

Welcome to the Cuartus Prime Lite Edition (Free) 21,1,0,842 Setup Wizard,

The Quarus Prime software requires that your system have sufficient physical RaM to
compile designs targeting specific devices, ¥ou can check the "Memory
Recommendations” section in the "Cuartus Prime Software and Device Support
Release Motes” (hitps /A, intel, comn/content fweenss/usfen /programmable/
docurnentation/lit-rn, htrl) for detailed memory requirements for a paricular device,

For rore information about Intel FPGA software, go to https:/Awwew, intel, com/contenty
www/Us,/en/products/programmable, html,

< Back Mext > Cancel

“Cyclone 1V~ ,

“Questa-Intel FPGA Starter Edition”



%Y Installing Quartus Prime Lite Edition (Free) 21.1.0.842 — *

Select Components

Select the components you want to install

=[] Quartus Prime Lite Edition (Free) You can add additional device supportta an

Quartus Prime (includes Nios Il EDS) (3235ME) existing Quartus Prime software installation

Quartus Prime Help (507.9M8) without having to reinstall tha: entire software

& Devices package, Use the Install Devices command on
Artia Il (536.5MB) the Tools menu in the Quartus Prime software to

Cyclone IV (516.3M8) gellaret

Cyclone 10 LP (293.5ME) Select a component far more infarmation
Cyclone W (1430.9MB)

MAX 1A (13.1MB)

MaX 10 FPGA (355.1ME)

- [v] Questa - Intel FPGA Starter Edition (A zero cost license req...
«[] Questa - Intel FFGA Edition (3202 4ME)

Whiware InstallBuilder
< Back MNext > Cancel

) Installing Quartus Prime Lite Edition (Free) 21.1.0.842 — >
Quartus Prime Lite Edition (Free) 21.1,0.842 Installation Complete

Setup has finished installing Quartus Prime Lite Edition (Free) 21.1,0.842,
Launch USE Blaster | driver installation

Create shortcuts on Desktop

Launch Quartus Prime Lite Edition

[ Pravide vour feedback

< Back Finish Cancel
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URL
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- “Questa’-Intel® FPGA Starter Edition”
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Product

Intel® Quartus® Il Software SW-Q.

I 2 @ Questa*Intel® FPGA Starter Editio..

3 Intel® FPGA MAXPLUS2WEB

ntel® FPGA IP PLS-WEB

Intel® FPGA EVALUATION-LIC

Intel® FPGA IP IP-NIOSVM

v agree to the terr
M
heck this box if you don't want Intel to contac

- “Questa’-Intel® FPGA Starter Edition”

Computer

e Generate License

B Create a New Computer

+New computer

B Assign an Existing Computer

~ | Maintenance expiration v | License expiration v
#  2023-03-16
e Izozsfozqa
#  2023-03-18
2023-03-16
2022-06-16 2022-06-14

N NN

2023-03-16

n up for this license. Terms of Use

you for feedback. Your feedback helps us improve the product.

. “# of Seats” 1

( ) “Get License”

“Create a New Computer”
“Assign an  Existing

“Generate”

Create Computer

roshOffice MIT D -

Q

Cancet

- “Questa’-Intel® FPGA Starter Edition”

074286 License.dat)

, “# of Seats” 1

( ) “Get License”

(LR-074286_License.dat)
(C:\intelFPGA_liteN\21.1\licenses\LR-

Quartus
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Quartus Prime Lite
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2ZEYO A

: FPGA configuration

M’d(Create a Project)l} 2 E ZHd

Verilog VHDL

Quartus Prime Lite Software

Quartus Prime Lite Software

Quartus Prime Design Software

FPGA configuration

[File]-[New Project Wizard] Home
[New Project Wizard]
G Cuartus Prime Lite Edition - =] Es
Elle Edt View Project Assignments Proceseing Iock Window el L]
| ol N & z -3 - FEe AR @
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New Project :
[Next] .

G New Project Wizard

Introduction

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

Project name and directory

Name of the top-level design entity
Project files and libraries

Target device family and device
EDA tool settings

* e e

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.

Don't show me this introduction again

| mext> | Einish Cancel

Help

Project Name

top-level design entry name
[Next] .

Ok Mew Project Wizard

Directory, Name, Top-Level Entity
What is the working directory for this project?
F:/tmp/Project1

What is the name of this project?

Project1

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.

Project?

Use Existing Project Settings...

Help < Back Next > Einish Caneel

18



Project Type
‘Empty project’ [Next]

% New Project Wizard

Project Type
Select the type of project to create.
8 Empty project

Create new project by specifying project files and libraries, target device family and device, and EDA tool setiings.

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.

Help < Back Next = Finish Cancel

[Next]
[Next]

Ok 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
o K| addan
File Name Type Library Design Entry/Synthesis Tool HDL Version e

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

Help < Back Next > Einish Cancel
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. Family ‘Cyclone IV F

, , Package
‘FBGA, Pin count ‘256’, Core Speed grade ‘8’

‘EP4CE6F17C8’ [Next]

{Sh 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

Eamily: | Cyclone IVE

Package: FEGA -

Device: |0 Pin count: 256 =

Target device Core speed grade: | 8 b
Auto device selected by the Fitter Name filter:

Specific device selected in ‘Available devices’ list ¥ Show advanced devices

Other nfa

Ayazilable devices:

Name Core Voltage LEs Total 1/Os GPIOs Memory Bits Embedded iplier 9-bit el =
EPaCEGFI7C 72150 e o |
EP4CETOF17CE 1.2V 10320 | 180 180 423936 46 -
1 »
Help < Back Next > Finish Cancel

EDA Tool . “Tool
Name” “QuestaSim”, “Format(s)” “Verilog HDL”

Q% New Project Wizard X
EDA Tool Settings
Specify the other EDA tools used with the Quartus Prime software to develop your project.
EDA tools:
Tool Type Tool Name Format(s) Run Tool Automatically
Design Entry/Synth... | <None> ¥ | <None> Run this tool automatically to synthesize the current design
Simulation Questasim * | Verilog HDL - Run gate-level simulation automatically after compilation
Board-Level Timing <Mone> -
Symbol <MNone> >
Signal Integrity <None> -
Boundary Scan <None> =
Help < Back Next > Einish Cancel

20



“Finish”

Ok Mew Project Wizard

Verilog

VHDL
[New]

21

. [File]-[New]

X
Summary
When you click Finish, the project will be created with the following settings:
Project directory: F:/tmp/Project1
Project name: Projectl
Top-level design entity: Project1
Number of files added: o
Number of user libraries added: o
Device assignments:
Design template: nfa
Family name: Cyclone IV E
Device: EPACEBF17C8
Board: nfa
EDA tools:
Design entry/synthesis: <None> [<None>)
Simulation: ‘Questasim (Verilog HDL)
Timing analysis: 0
Operating conditions:
VCCINT voltage: 1.2v
Junction temperature range: 0-85 €C
Help < Back Next > Einish | Cancel
0 Quartur Prima Lite Tdition - FuRmpyPreject] Project! - Project] - o
Dle EdR Miew Peoject Jusigaments Processing Jools Window Help Smarch el PR ]
OFBE 06 2 C | poen S EEL Ty DA &
Froject Navgasee gy = AHBE = Calog e
Entitynstance. . % 5
v Cyclone v B EPACEGFITER * A installed B
* progeent * Project Directory
N Selection availsbis
- Lty
b Bu Funchians
L
b intertace Prosscols
¥ Memary intertaces and Controliers.
- * Pricessens and Perpherals
Quartus Prime e
Tasis Compilation ~l=@as @ searchtor ®
Task. s
= I Compile Design
* P ansysis & Synthess
+ [ Frier Place & Route)
b B assembler [Conerate programm.
b B Timing Anslyi
: b ER ik Wi NG + As:
]
@|fan |0 A&l (AT dnems Mpnd. | Mrindneg
: Type  ID  Message
L “ 0
f System | Processing
0% 000000



: Verilog
‘Verilog HDL File’ [OK] . VHDL
‘VHDL File’ [OK]

O New X

Mew Quartus Prime Project

* Design Files
AHDL File
Block Diagram/Schematic File
EDIF File
Qsys System File
State Machine File
SystemVerilog HDL File
Tl Script File
Verilog HDL F
WVHDL File

~* Memory Files

Hexadecimal (Intel-Format) File
Memory Initialization File

* Werification/Debugging Files
In-System Sources and Probes File
Logic Analyzer Interface File
Signal Tap Logic Analyzer File
University Program VWF

¥ thar Cilac

OK Cancel Help

(Projectl) .

& Quartus Prime Lite Edition - F-/tmp/Project1/Project1 - Projecti - m] X
File Edit View Project Assignments Processing Tools Window Help rch Intel FPGA Q
Or= [ nlie] Project] | S & E P ES LN O
Project Navigator| 4% Hierarchy Q@ ® | ¢ rrojectiv X IP Catalog ie®
Entity nstance oo mof 0w %3S * X =
% Cyclone IV E: EPACEBF17C8 1 module pProjectl(a, b, and_out, or_out, not_out); ~ ol Installed IP
2 input a, b;
* Project1 ™ 3 output and_out, or_out, not_out; ~ Project Directory
4 assign and_out = adb; R
5 2ssign or_out = alb; No Selection Available
6 assign not_out= ~a; - Lib
7 enduodule ey
¥ Basic Functions
b DsP
¥ Interface Protocols
¥ Memory Interfaces and Controllers
b Processors and Peripherals
» University Program
@ search for Partner IP
Tasks Compilation ~ =lE®
Task =
~ P Compile Design
b P Analysis & Synthesis
» P Fitter (Place & Route)
b P Assembler (Generate programm,
b P Timing Analysis
b B EDA Nelict wiriter ' N
= o = + Add.
®
Al (D& |4 N #Eind B8 Find Next
R
— |Type ID Message
B4 »
8 system | Processing
0%  00:00:00
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. Quartus Prime Design
Software [File]-[Open Project]
(Projectl1.gpf)

b. 3 E(Verilog, VHDL) A} (Compile)
- Synthesis .

Behavior RTL: Register Transfer

Level Abstract Form Logic

Gate : [Processing]-[Start Compilation]
[Start Compilation]

Sk Quartus Prime Lite Edition - F:/tmp/Project1/Project - Project1

- [m] X
Eile Edit View Project Assignments Processing Tools Window Help Search Intel FPGA 5]
D n p— resecleo oavm @
Droject Navigator| % Hierarchy »QEE® | € Projectiv X IP Catalog les
Entityinstance Xis mEm 0w PEES « x| =
4% Cyclone IV E: EPACEGF17C8 1 module Projectl(a, b, and_out, or_out, not_out); - ‘-mmuedlp
2 input a, b;
> ) by
Project] & E output and_out, or_out, not_out; ~ Project Directory
4 assign and_out = a&b; -
5 assign or_out = alb; No Se
6 assign not_out= ~a; - Lib
7 endmodule forary
¥ Basic Functions
» DSP
¥ Interface Protocols
» Memory Interfaces and Controllers
* Processors and Peripherals
b University Program
@ search for Partner IP
Tasks Compilation > =l@®m

Task
~ P Compile Design

b

v

Analysis & Synthesis

’ Fitter (Place & Route)

P Timing Analysis

»

b P> Assembler (Generate programm
>
»

FNA Netlist Wiriter =

by
=

~N Filter #zind 88 Find Next

Type ID Message

nEe®
=
[>]
B

[

Messages

System | Processing

0%  00:00:00
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(S Quartus Prime Lite Edition - F:/tmp/Project1/Project! - Projecti - [m) x
File Edit View Project Assignments Processing Tools Window Help 5]
Or= r Project] | S & P FESSLYVE @
Project Navigator| 4 Hierarchy QB ®E | L projectiv X £ Compilation Report - Project1 X, 1P Catalog Li[e)
EntityInstance Table of Contents R Flow Summary o
i Cyclone IV E- EP4CESF17CE B8 Flow summary @, <<Filters> ~ G installed 1P
Project &1 BB Flow settings Flow Status Successful - Wed Mar 23 10:03:23 2¢ ~ Project Directory
FFB Flow Non-Default Global Settings Quartus Prime Version 21.1.0 Build 842 10/21/2021 5 Lite .
EE Flow Elapsed Time Re“'sl'“ mee Fz=i] ~ Library
Top-level Entity Name Project?
B Flow 05 Summary * Basic Functions
Family Cyclone IVE
E Flow tog b DSP
Device EPACEGF17C8
+ [ Analysis & Synthesis Timing Models Final » Interface Protocols
b
Fitter Total logic elements 2/16272(<1%) } Memory Interfaces and Contrallers
» I8 Assembler Totalregisters 0 » Processars and Peripherals
7 v I Timing Analyzer Total pins 5/180(3%) b University Program
S BE s EDA Netlist Writer Total virtuzl pins o @ search for Partner P
= Copnney = © Flow Messages Total memory bits 0/ 276,480 (0 %)
Task - © Flow suppressed Messages Embedded Multiplier 9-bit elements  0/30(0%)
* P CompileDesign Total PLLs 0f2(0%)
b P Analysis & Synthesis
» P Fitter (Place & Route)
» P Assembler (Generate programm|
» P> Timing Analysis
» B EDA Netlist Writer »‘ 7 i > + Add
® a_o»
Al Q|| A4 A <<Filters> #£ind 8 Find Next
7
— [Type ID Message =
e RuNNing Quartus Prime EDA NetTist writer
[ ] Command: guartus_eda --read settings_files=off --write_settings_files=off Projectl -c Projectl
i, 18236 number of processors has not been specified which may cause overloading on shared machines. set the global assignment NUM_PARALLEL_PROCESSOI
@ 204019 Generated file projectl.vo in folder "F:/tmp/Projectl/simulation/modelsim/" for EDA simulation tool
» @ Quartus Prime EDA Netlist writer was successful. O errors, 1 warning
@ 293000 Quartus Prime Full Compilation was successful. O errors, 14 warnings
P c
4 »
E System | Processing (122)
100%  00:00:23

42 A Ego]Hd
Simulation  Verilog VHDL
: FPGA

: FPGA
. Intel-Altera VWF(Vector Waveform Form)

a. AlEE0]ME Y™ mrd X8
- [File]-[New]
. ‘University Program VWF [OK]
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O New *

State Machine File
SystemVerilog HDL File
Tel Script File
Verilog HOL File
WHDL File

¥ Memory Files
Hexadecimal {Intel-Format) File
Mermory Initialization File

* Verification/Debugging Files
In-System Sources and Probes File
Logic Analyzer Interface File
Signal Tap Logic Analyzer File
University Program VWF

~ OtherFiles
AHDL Include File
Block Symbol File
Chain Description File
Synopsys Design Constraints File
TextFile

oK | Cancel Help

b. AEY ZE F7|
- Simulation Waveform Editor ,
VWEF
/
[Insert Node or Bus...] [Insert Node
Bus] .

{3k Simulation Waveform Editor - F:/tmp/Praject!/Praject! - Praject! - [Waveform .vwf] - O X

ch Intel FPGA ®

Eile Edit View Simulation Help

A& A N R E T E TR A B

Master Time Bar: 0 ps 1 } | Pointer: 677.16ns Interval: |677.16 ns Start: End:

valueat ‘0 ps 80.0ns 160.0 ns 240.0ns 3200ns 400.0 ns 480.0ns 560.0 ns 640.0ns 7200ns 800.0ns 880.0ns 960.0 ns
i i i i i i i i i i i

0ps Jps
I;

0% 00:00:00
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C.

(oW Insert Node or Bus ®
Name: Use Mode Finder to insert .. OK
Type: INPUT = Cancel
Value type: | 9-Level v
Node Finder...

Radix: Binary v
Bus width: |1
Start index: |0

Display gray code count as binary count

- Insert Node or Bus

Verilog

Nodes Found:
Nodes:

[OK]

[Node Finder...]

Filter: Pins: all

[List]

Node Finder

VHDL

[OK]

u>>11

. Insert Node or Bus

Selected

(S Node Finder

U oY X

Named: = Filter: | Pins: all
Lookin: |* List
Nodes Found Selected Nodes:
Name Type Name < Type
a3 Input »a Input
aut out
@ and_out Cutput > | @ and_out Output
B b Input B b Input
>>
‘@ not_out Output %@ not_out Output
‘@ orout Output < | %% or_out Output
<<
‘Waveform.vwf’
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(S simulation Waveform Editor - F-/tmp/Project1/Project1 - Project1 - [Waveform vw]*

File Edit View Simulation Help ®
k Qi LMD ME WO ®Z R Y el A ] By
Master Time Bar: 0 ps bl } | Pointer: | 208.44 ns Interval: |208.44 ns Start: End:
valeat |[0Ps  80Qns 160,0ns  2400ns  3200ns  4000ns  4800ns  5600ns  6400ns  7200ns  BODOns  B800ns  9600ns
Name
Ops Ops

'S EO

B b BO

S and_out BX \)(

%@ notout BX >X,><

?”.' or_out BX \)<

] v ks
0% 00:00:00

d. AlEdold 4%
Settings]
[Functional Simulation Settings]

novopt]

[Simulation Options]

[ -voptargs="+acc”]

[Simulation]=>[Simulation

[Timing Simulation Settings]

Gk simulation Options

Caution: Improperly modifying these settings can cause the simulation o fail

HDL Language: (@) Verilog ) VHDL (The language used for the testbench and netlist)

Functional Simulation Settings Timing Simulation Settings

Testbench Generation Command (Functional Simulation)

quartus_eda —-gen_testbench --tool=modelsim_oem --format=verilog --write_settings_files=off Project1 -c Prq
Netlist Generation Command (Functional Simulation)

quartus_eda —-write_settings_files=off -—simulation functional=on —flatten_buses=off toal=madelsim_oer
ModelSim Script (Functional Simulation)

onerror {exit -code 1}
vlibwork
vlog -wark work Project1.vo
vlog -work work Waveform vwf.vt
vsim|-voptargs=Tracc] ¢ -t 1ps -L cycloneive_ver -L altera_ver -L altera_mf_ver -L 220model_ver -L sgate_ver
ved file -direction Project1.msim.ved
ved add -intemal Project]_vlg_vec_tst/*
ved add -intemal Project_vlg_vec_tst/i1/*
proc simTimestamp {} {

echo *Simulation time: $znow ps*

if { [string equal running [runstatus]] } {

after 2500 simTimestamp

1

after 2500 simTimestamp
run -all

quit -f

Restore Defaults Cancel

(G Simulation Options.

Caution: Improperly modifying these settings can cause the simulation to fail

HDL Language: (@) Verilog |_) VHDL (The language used for the testbench and netlist)

Functional Simulation Settings | Timing Simulation Settings

Testbench Generation Command (Timing Simulation):

quartus_eda —gen_testbench —tool=modelsim_oem —format=verilog —-write_settings_files=off Project1 - Prq
Netlist Generation Command [Timing Simulation):

quartus_eda --write_settings_files=off —-simulation -functional=off -flatten_buses=off --timescale=1ps —-too)
MedelSim Seript (Timing Simulation};

onerror {exit -code 1}
wlib work
wlog -work work Project1.vo
wlog -work work Waveform wwf.yvt
vsim[yoptEEs=racc] ¢ -t 1ps -L cycloneive_ver -L altera_ver -L altera_mf_ver -L 220model_ver -L sgate_ver
ved file -direction Project1.msim.ved
ved add -internal Project_vig_vec_tst/*
ved add -intemal Project_vlg_vec tstfil/*
proc simTimestamp { {

echo *simulation time: $:now ps*

if { [string equal running [runStatus]] }{

after 2500 simTimestamp

1
1
after 2500 simTimestamp
run -all
quit -f

Restore Defaults Cancel
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e. AEE]0]M

- Simulation Waveform Editor Simulation
Simulation] [Run  Functional  Simulation]
Simulation]

[Run  Timing

[Functional

[Timing Simulation]

Simulation Waveform Editor
[Simulation]-[Run Timing Simulation]
ik Simulation Waveform Editor - F:/Atmp/Project1/Project1 - Project! - [Project1_20220323115001 sim vwf (Read-Only)] [} X
File Edit View Simulation Help bearch Intl FPGA [ ]
(LA RN R O S O 3 i G = By
Master Time Bar: |0 ps d * | Pointer. |130.66 ns Interval: |130.66 ns Start End.
valueat | [0Ps 800ns 1600ns  2400ns  3200ns  4000ns  4800ns 5600ns  6400ns  7200ns  8000ns  B80ONs  9600ns E
Name ops |
- a BO
- b BO
% and_out BX
- not_out B
- orout BX |

e

0% 00:00:00

. AlEgo] 8 AZH HE

- lusec , [Edit]-[Set End Time]

% End Time pd
Set End Time
End Time: ‘10{0 us
OK Cancel
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43 C|HIO|AQF Tl BT (Device and Pin Assignment)
DIGCOM-A1.2 FPGA
FPGA

a. ClHIO|A Z7 &Y

- DIGCOM-A1.2 Cyclone IV EP4CE6F17C8
[Assignments] =>» Device] Cyclone IV EP4CE6F17C8

configuration device [Device and Pin
Options...] . FPGA off

, Configuration device

Ok Device b4

Device Board

Select the family and device you want te 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
Eamily: | Cyclone IV E A Package FBGA -
Device: | All Pin count: 256 >
Core speed grade: | 8 =

Target device

MName filter:
Auto device selected by the Fitter

® Specific device selected in *Available devices® list | Show advanced devices

Other nfa
Device and Pin Options

Axailable devices

Name Core Voltage LEs Total 1/Os GPIOs Memory Bits Embedded multiplier 9-bit elements |~
EP4CESF'I?C8 1.2V 5272 180 130 276430 30 1
EP4CET0OF17C8 1.2V 10320 180 180 423936 a6
EP4CE15F17C8 1.2V 15408 166 166 516096 112
fDarF))E'I‘}FR a2\ 22320 154 154 RNA2GA 132 o -

Migration Devices...| 0 migration devices selected

¥ Buy Software oK Cancel Help

b. ClHiO|A M 7
- Device and Pin Options . [Category] ‘Configuration’
Configuration scheme: ‘Active Serial(can use Configuration
Device)’ . ‘Use configuration device’ configuration
device ‘EPCS4’ , configuration device I/O voltage ‘3.3V’
29



(S Device and Pin Options - Project

Category:

General
Programming Files
Unused Fins
Dual-Purpose Pins
Capacitive Loading

Configuration mode: Standard v
Board Trace Model
1/0 Timing Configuration device
Voltage
Pin Placement |ercsa -1

Error Detection CRC

Specify the device configuration scheme and the configuration device

Configuration scheme: IA:tivE Serial (can use Configuration Device)

v configuration device:

Configuration Device Options
CvP Settings

Partial Reconfiguration

Configuration device I/O voltage: |3 3V = I

Force VCCIO to be compatible with configuration IfO voltage

VID Operation mode
Configuration pin: Configuration Pin Options...
v| Generate compressed bitstreams

Active serial clock source:
Enable input tri-state on active configuration pins in user mode
Description:

Specifies the VCCIO voltage of the configuration pins for the current configuration scheme on the target
device

Reset

oK Cancel Help

Cyclone
configuration EPCS4
. configuration ,
pof Programmable Object File

Cyclone configure

AH8otx| f= o 273

Device and Pin Options Category: Unused Pins

Reserve all unused pins: ‘As input tri-stated’

. PGA

[OK]
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(h Device and Pin Options - Project] x
P i)

Category:
enerl oousseapios |
Configuration
. Specify device-wide options for reserving all unused pins on the device. Ta reserve individual dual-purpase
Programming Files
m configuration pins, go to the Dual-Purpose Pins tab. To reserve other pins individually, use the Assignment
Editor.
Dual-Purpose Pins
Capacitive Loading N
Reserve all unused pins: IAs input tri-stated s I
Board Trace Model
1/Q Timing
Voltage
Pin Placement
Error Detection CRC
CwP Settings
Partial Reconfiguration
Description:
Reserves all unused pins on the target device in one of 5 states: as inputs that are tri-stated, as outputs that
drive ground, as outputs that drive an unspecified signal, as input tri-stated with bus-hold, or as input tri-
stated with weak pull-up
Reset
OK Cancel Help

d. ClHfO|A F &
- Cyclone IV
LED

- Quartus Prime Lite Edition

[Assignment =» Pin Planner] Pin Planner
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32

6 Pin Planner - F:/tmp/Project1/Project! - Project! — m} X
File Edit View Processing Tools Window Help |Search Intel EPGA |.
Report e Pin Legend
Report not available Top View-Wire Bond Symbol Pin Type =
Cyclona IV E - EF4CEBF17CE O User I/0
. Userassigned I/...
. Fitter assigned I...
. Unbonded pad
. Reserved pin
(c oth
{ er...
Groups ‘ Report | J
(E]  DEV_CE
=] (®)  DEVCLR
= I~ Early Pin Planning = {np DIFF_n
B Early Pin Planning | ©  DIFF_p
= _|
0 @ oo -
Named:|* - |<<>>|Ed\t X Filter: Pins: all ~
Mode Name Direction Location 1/O Bank VREF Group Fitter Location IfO Standard
» a Input PIN_RO 4 B4_ND PIN_D& 2.5V [default)
& and_out Output PIN_F11 7 B7_ND PIN_B1 2.5V [default)
g B b Input PIN_T9 4 B4_NO PIN_D3 2.5V [default)
‘@ not_out Output PIN_AT0 7 B7_NO PIN_A3 2.5V (default)
L% & or out Output PIN A15 7 B7_NO PIN_C2 2.5V (default)
o3 <<new node>>
Be| 2
B
| 24 Ty
0% 00:00:00
74 17} ol
e. HIY
, configuration FPGA .
(3h Cuartus Prime Lite Edtion - F/mgyProject] Project - Preject] - o =
fhe £t Yiew P Assignments Procmseg Took wedow el ®
IEE AR D C o TS TP DALSE O
Project Mavigator S terarchy = UEE P poperiv X % Complation Report - Projectt % ] as
ntyintance Tabeof Contents v [T - X| =
b Cyelone IV E: EPSCEEF1TCE. B flow Sumenary. W, <<l T W ineraed
B progeerr 1 B Flow Satings Flow St B T T R LT ] I —
—— Quarue . 21.0,0 Dl 142 103112021 S Lite o Seaction &
B Flow Elapsed Time fevision Name: Project! -
BB tow 05 5w Top-lvel Entity Mame. Project]
e mmary s i i + Basic Functions
+ B Arbate e Omeice ERscERETICR "o
- o & Symheshs Turrg Madels. Fral ¥ interface Protocels
b e Total ogic dements 2/62720=1%) * Memory Intertaces and Caetraliers
Iy Cp— e a [ TT—
+ I Timing Analyzer Total s 5718013 %) b University Program
- v v I EDA Bt Wiiter Tetal wirtual ping. ] @ searcn borPanner 1P
D e Maseages Tatal mamary bite 0f376,400[0%)
- |mm
Tasks Compilatian =las e - —_p o/30(0%]
Task = Total PLs of2(0%)
o - cale Design
v [
v bW Rt e & Route)
v [ PTTe e —
. B Timing Anshysie
' b LD et Writer =
) . L) D) * + nad
] .-
@l O A A (MY ®pind.. | | MFind text
(3
= Type 1D Hess -
N ] Running Quartus Prime COA NetTizt writer
o Command: qUArTUS_eda =-read_serTings_fileseaff --write_settings_files=off erojectl -c erojectl
A 18236 Nusber of processors has not been specified which may cause overloading on shared machines. Set the global assignment NUM_PARALLEL_PROCESSOI
@ 204015 Generated file Projecti.vo in folder "r:/tmp/rrojectl/simulation/modelsin™ for 10 simulation tool
Quartus Prime £0A Netlist writer was successful. 0 errors, 1 marning
@ 293000 Quartus Prime Full compilation was successful. 0 errors, 13 warnings
5. n
; Systam (1) | Processing (125
100%  oaoozz



44 FPGAO| CI22E

a.

pof USB Blaster
Cyclone IV FPGA
USB Blaster

DIGCOM-A1.2

Programmer &¥

[Tools = Programmer]

Setup

Programmer
‘USB-Blaster[USB-0]’

Serial Programming’

File...]

[Open]

‘Program/Configure’

FPGA

pof FPGA
EPCS4 configuration
FPGA
USB :

[Programmer]
Programmer Hardware
, Mode:  ‘Active
[Add
\output_files\AlteraProject.pof’

[Start]

& Programmer - F:/tmp/Project1/Project] - Project! - [Project!.cdf]*

Eile Edit View Processing Tools Window Help

- [m] X

Search Intel FPGA (]

iHardware Setup... IUSB—BLaster [USE-0] I Mode: IAct\va Serial Programming 'I Progress: I

Enable real-time ISP to allow background programming when available

File Device Checksum
bstart

VY“S:.:r.

ﬂ;u:: Detect
Delete

P Change File Y

A save File
* Add Device
%y
VT"[13.'. n

Usercode Program/  Verify = Blank- Examine
Configure Check
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“ Programmer - F:/tmp/Project1/Project? - Projectl - [Projectl.cdf]*

- [m] >

i siop

8 Auto Detect

| K Delete |
M Add File...
M Change Fite..| | ¢
Bl save File
* add Device... e
ASDI E =
thup i =
H =
Jipown s
EPCS4
DATA

File Edit View Processing Tools Window Help |=e-|ch JERp— ‘.
o Hardware Setup.. Husa»slaster[usa»o] Mode: | Active Serial Programming ™ Progress: [ ]
Enable real-time ISP to allow background programming when available
File Device Checksum  Usercode  Program/  Verify = Blank-  Examine
Configure Check

00000000

b. FPGA CIREE

- Progress bar

DIGCOM-A1.2

“ Programmer - F/tmp/Project1/Project] - Project1 - [Project1.cdf]*

File Edit View Processing Tools Window Help

|Se; A

EPCS4
DATA

34

ardwaresetup.. | [CEDMBIUE®E |  wode |Actveseralrogrmming ~ | Progress: | toomisu
Enable real-time ISP to allow background programming when available
T Mher. | File Device Checksum Usercode Program/  Verify = Blank- Examine
\ Wl Start
Configure Check
dgiop output_files/Project].pof EPCS4 06752E43  0DOOO0OO v
wAutu Detect
‘ K pelete |
™ add File...
B changeFile. | | 4 L
EbsaveFile
* Add Device P
ASDI E
ﬂ'Up g
Ipown IR R




5. AISH Z2HE

Verilog

(Hierarchical Project)

VHDL
BSF Block Symbol File

Diagram/Schematic schematic
BSF
4x1 (mux41l) VHDL BSF
VHDL
Schematic BSF
Schematic
Verilog VHDL
4x1 VHDL mux41.BSF
mux41 D
. VHDL Verilog 4x1
Schematic
2 MEER MME Z2HE MY
- HierDesign
(mux41) : , HierDesign
mux41 mux41. Vhd

35
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Ok Quartus Prime Lite Edition - C:/Users/HANBIT/Desktop/Altera/HierDesign/muxd1 - mued1 - O X

Eie Edt \iew Project Assignments Processing Toos Window Help Caareh akers com .
Of E + D0 "D C| ma LT TrFES QAR
ProjectNavigator | o\ Mierarchy =+ |=(38 x| &  moatvnda B & compiston Report - mucst [
Entity-instance Bay E=Emnrfr 0w % @
. 1 Tibrary ieee;
i Cycline IV E: EFRCEEF1TCE 2 use 'ieec.:tdl_log'ic_llﬁ-'-.aﬂ',
B muocd ry 3
4 Hentity muxdl is
5 # port{ s1, s0 : in std_logic;
6 d3, d2, d1, d0 : in std_logic;
7 - y : out std_logic);
8 end muxdl;
g L
10 BAarchitecture '|¢Q‘|C of muxd4l is
11 @Ebegin
12 y <= (d0 and Enu:rt s1) and {not s0)) or
13 (dl and {not s51) and 50) or
14 d2 and s1 and (not s0)) or
15 d3 and s1 and s0);
< > ig Lend logic;
Tasks | compiation MENT-F
Task A
o » P Timeluest Timing Analysis
Y 4 ¥ P EDA Netist Writer
I Edit Settings
& Program Device (Open Programmer)
W
< ¥ € >
x| Type pas] Message -
a © 293000 quartus Prime Full Compilation was successful. 0 errors, 15 warnings
1 W
=« >
System (2) Processing (130)
Ln17  Cal1 VHOL Fie 100% 0o:01.02

b. Block Symbol File(BSF) ‘47d

- VHDL [File =>»
Create/Update =» Create Symbol Files for Current File]
Block Symbol File(BSF)
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a Cuartus Prime Lite Edition - £ mmﬂ-mNBITan.fﬂteerDngnmu:M - muxdl

Fie Edt View Projed Assipnments Processing Tools Window

f= Open_ CirlsD
Cinse Cirf+F4

| [&] New Project Wizasd

| B Open Proect Ciried
Save Progot
Ciose Projct

K seve Ciria5
Save A
Save A1 CireShift=&
Fiie Properties.

Export
Convert Programmeg Fies
i Page Seup
W Pont Preview
& prnt CirisP
Racenl Flas "
Reoen Projeces 3
Ext Arefa
ke
!_-t
Sysiem (2} Procesaing ()
Create symbol fies for curment file
ol =
c. X9l ZR2HE MY

- i | »
Hep I__:';_':'l"_n_-‘.r'- _|.
| S EES TSP FESDAGSE
e @ mudived ] 49 Comphstion Repor - maxdi 3
BAT EE i B ED
1 Tibrary Teee;
2 use jees.std_logic_1164.a11;
3
4 Bentity muxdl is
5 B8 port( si, sO : in std_logic;
6 3, d2, di, d0 : 1n std_logic;
T ¥ 3 oot std_logic);
= end mux4l;
10 pgarchitecture logic of muxdl is
11 @&begin
1 y <= dd and Enat 51) and (not s0)) or
13 dl and (not s1) and sng or
14 d2 and 51 and (not s0)) or
e ~ (d3 and 51 and s0);
Create {04, Denign Fie from Currend Fie
Croate AHDL Include Fies Tor Currest Fie
Create Veriog instantiston Template Fles for Cument Fie
Crente WYHOL Component Decipration Fies for Currest File:
Create Design Filk from Selected Biack
upcate Desgn Fie frem Ssecisd Biook
Create SgralTap 0 Fie from Design nxiance|s | »
Crunie JAM, JBC. SVF, oriSC Fie o)
CreataiUpdsis PS File 1 warning
Create Board-Level Boundary-Scan Fie =
>
-‘l Creals Top-Leavel Design Fie From Pin Paane
100% 000003

, [No]

(HierDesign)

Ok Quartus Prime

A

Project directory "C:\Users\HANBMDesktop\Attera\HierDesign™ already contains a
project. If the projects share the same files, edits made while working on one project
could affect the other project. Do you want to select a different project directory?

Yes

HNo

1. H49 ZEYE 4y

- Schematic

[File = New =>» Block Diagram/Schematic File]

mux41 BSF
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O New x

New Cuartus Prime Promct al
v Design Fies

v — |

Qs System Fie
State Uachne Fie
Systers\eciog HOL Fie
Tei Sergt Fin
Vieriog HOL Fie
WHOL Fie

v Memory Fies
Mexsdecmal (reeiformat) Fie
Memory ntiskzaton F e

v VerficatonDebegong Fles
n-System Sources and Protes Fle
Loge AnalyTer ntertace Fie
SignaiTap I Loge Analyzer Fle
Unsversly Program VT

v Omer Fies
AMDL nciude Fle
Bioch Symeo! Fie
Chan Descroton Fle v

. I ‘: l- _cm- 1 Help

e. mux4l ME S
- Schematic
Libraries: [Project = mux41]
Project
[OK]

>
:
x

b

B

it
[ Brosat-onet mote
[ et symted s boca
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3 Duarius Brime Lite Ecition - C/Lisers/MANBIT,Cecking/ilteraierDesigryHierDasign: - HierDesign

I [ Yew Fopcd Aesgeesis Frocesssy Teok  Window Fel

= a =

Searce shey cam

DERFO0 D0 et S /SEODr YRS QAN |
P g | G Hewsty v sgex Seci bdF a :
Eslty ridlaiice BRayracE-O110 N\ NOos~HBagildd <0020
iy Cychen IVE EMCHFIRE A
» tatnn !=. ;
i i
; = Sy = II_
o e
i @ | B ieaestirhidie e Fredi
It
- o= - I El
Taasa Carginen e L e || | e e
an A n n [
ES— ; CEETEPT
¥ B Arayssd Syatresis
B Finer Puce & Azu) R g L S SRR T SR s R e A e e e
% [ Assembisr (Generate programm
( B Py pd Tie b oy 5 :t )
-!']rype ID Message
,’:
2
s |
5| Span  Processag
M3 M DIEOO3

(. D EEHEE 2&
- Schematic
Symbol
[OK]

T symbol

. Libraries:

. Library

[primitives =» storage = dff]

Libraries:

v & primtives
» B2 buffer
» 63 logic
> O3 other
> B pin
~ & storage

& arr
£} dffe
£} difea

FH Attans

Hame:

[arr

[ Repeat-insert mode

Insert symbol as block

39




I I o=
g¢. D EEHEE 28
- ‘HierDesign.bdf’ . input,
output - , VCC
Symbol o Symbol
Ok Quartus Prime Lite Edition - C:/Users/HANBIT/Desktop/Altera/HierDesign/HierDesign - HierDesign - [w] X
File Edt Vew Project  Assignmenis Processng  Tools  Window  Help [Search ateracom | @
O~ d I D C | |Hieresign S S TP EI QLW
Proect Navigator | a\ Hierarchy v = Q& x| T HierDesign.bdf* [
Entity-instance

&% Cyclone IV E: EP4CEGF1TCE
* HierDesign g

Bra¥ADR-O0710NNSONY RS & [ sliels

Tasks

= =

Task
~ > Compile Design
> P Analysis & Synthesis
> | Fitter (Place & Route)

» P Assembler (Generate programm

Type ID Message

L4

]

M. Il o @ x| |~

h.

System Processing

685,263 100% 00:00:03

ot g9l FpGA LCIREE

FPGA
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S Quartus Prime Lite Edition - C/Users/HANBIT/Desktop/Altera/HierDesign/HierDesign - HierDesign - m] X

Ele Edt Wew Projsct Assgnments Processng Toos Window  Help [searcn ateracom | @

Om 00 D C | [Hedesn N/ EELTEEED QAR
Progct Navigator |y Hierarchy v = R x| T HierDesign bar [ &  compiation Report- HierDesign [
Entity:nstance Table of Contents I .| Flow Summary
by Cychne I & EP4CESF17CE B Fow Summary Flow Status } Successful - Tue Aug 16 18:42:23 2016
——— Quartus Prime Version 16.0.0 Buid 211 04/27/2016 SJ Lie Edition
> ER HierDesign B Flow Seftings
R Flow Non-Defautt Global Setting erhesy
B Flow Elapsed Time Famiy Cyclone VE
F Flow OS Summary Device EPaCESFITCS
= Flow Log Timing Models Final
> [ Analysis & Synthesis Total logic elements 2062T2(<1%)
> [ Fiter Total combnatonal functions ~ 2/8272(<1% )
» B Assembler Dedicated lagic registers 1/68272(<1%)
P NI W TimeQuest Tming Analyzer b 1
= > [ EDA Netist Wrter I:m s :”“““’
asks Compiation = 0fFx it
- O Flow Messages Total memory bits 07276480 (0% )
Toak Al O Fow Sbitelements  0/30(0%)
o w [ Compile Design Total FLLs 0/2(0%)
v 3 P Analysis & Synthesis
v > P Fitter (Place & Route)
v » P+ Assembler (Generate programm
- | N Sy Amat ;e v
< > < >
* | Type ID Message [
. ] © 293000 Quartus Prime Full compilation was successful. 0 errors, 16 warnings
u W
=« >
s | System  Processing (126)

5022  100%  00:0113 .
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6. DIGCOM-A1.2 C|HlO[A T Bt
a. Device Pin Options &%
DIGCOM-A1.2 3 2
7- FND, 16 (Ox0 ~ OxF), 4
(RESET, FGO, REG, STEP), 8 (SWO0 ~ SW7), 2
(MO, M1) 15 LED(D1 ~ D15) .| 3] DIGCOM-A1.2
o OUTPUT REGISTERS 3\
. e00ee | eccee | ceeee .
DIGCOM-Al1.2 7-AQHE g % g
ARIT ARIB  ARIS FND ° o o o o o
— 0. Ty ‘
o W IL'ﬁ ARZD ARZI ARZZ = £ .
*] oy e
— @ mr
® o QoY ae ua 40 39
10 9 EE{S M ve| MEMECEH 1%0 EE{ oo
°¢ mim s]s e
o0 ‘EDE i . oo
o mmiE ao 3 E® :
DT R o2 B o
- EEE‘ EE B 1)
e D D22 lI:EIl :glz E E 9
s EE 18 §- 2 E _ %=t Hifebol EE
UI-/\. I:l I T!E s ”E = : A _HaEE EN 11:RUN[ @ ®
TT] B | e == 1:INsT| @ ®
= 0B inn EI - = [il U 01'CLK (L)
o () SE waw heesaises
. [ 5 STEP oo
on |l:l|§ u20 21 [ ]
C::ﬂ: L 4 71
OFF <20 . . @ @ @ @ .
GND 5V 33v 1a2v
"E}OIE ﬁﬂxl(swo SW7)
@ = @
] (Ox0 ~ 0OXf)
0x0 0x1 0x2 0x3 0x4 0x5 0x6 0x7
N3 P3 R3 T3 T2 R4 T4 N5
0x8 0x9 OxA 0xB 0xC 0xD OxE OxF
N6 M6 P6 M7 K8 R5 T5 R6
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[JE-':I 4] 2x2| 7-M2™

m LED(D1 ~ D7)

8

4

D1

D2

D3

D4

D5

D6

D7

Al12

B12

All

B11

Cl1

F10

F9
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?

E FND T b

[ (RESET, FGO, REG, STEP)
RESET FGO REG STEP
L8 P8 M8 N8
[ (SWO0 ~ SW7)
SWO0 | SW1 | SW2 | SW3 | SW4 | SW5 | SW6 | SW7
R9 T9 K9 L9 M9 | N9 | R10 | T10
[ (MO, M1)
MO | M1
R12 | T12
m7- (FND3 ~ FND1)
FND3A | FND3B | FND3C | FND3D | FND3E | FND3F | FND3G | FND3DP | FND3Sel2 | FND3Sell
e A8 B8 cs D8 E8 F8 A7 B7 F6 F7
FND2A | FND2B | FND2C | FND2D | FND2E | FND2F | FND2G | FND2DP | FND2Sel2 | FND2Sell
e c6 A6 B6 E7 E6 AS A2 BS A4 B4
FND1A | FND1B | FND1C | FND1D | FND1E | FNDIF | FND1G | FND1DP | FND1Sel2 | FND1Sell
! c14 D14 D11 D12 A13 B13 A14 B14 E11 E10
LIG.A DlE'? 10 5
Ir":” FIII/?:hE, | obie.s DIG.2
}( H (xr‘ ' .E’f IaFA N & ot l ? R IL |L .-.L W
L' U tllfl _|'|r; : === L ) '
0 Qs ! !




. LED(D8 ~ D15)

D8 | D9 | D10 | D11 | D12 | D13 | D14 | D15

F11 | A15 | A10 | BIO | C9 | D9 | E9 | A9

] (100 ~1031)
100 101 102 103 104 105 106 107
N13 M12 L12 K12 N14 P15 P16 R16
108 109 1010 1011 1012 1013 1014 1015
K11 N16 N15 L14 L13 L16 L15 J11
1016 1017 1018 1019 1020 1021 1022 1023
K16 K15 J16 J15 )14 )12 J13 G16
1024 1025 1026 1027 1028 1029 1030 1031
G15 F13 G11 F15 B16 F14 D16 D15

m Oscillator : E16, E15
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7. USB-Blaster E2}0|H MX[(64H|E RIE 210 7|F)
Usb blaster
USB-BLASTER  “ 7

EHA| SEto|| AmXEQofTt HHE =X =X 2*RUASLICH

Q] A 22X 0 Cigt =20 22otH & HE=ZTEHON S2istd A=
USBE-Blaster MHeoHE e =9

il

AR T SHIE ) MK EIX| B2 Z2 oY 2 Hb

|

w5 HOE » SE0 U 22 » WX W ZAE

—

HA =724 ZEE =7 = - @
s ZEE U BA(S) -

{ | { {
|
= =y =2 = ;
~ Adobe PDF Hancom PDF Microsoft XPS OneNote 20102
Document Writer E 27|

4 NEHX 22

N, |

m

USB-Blaster -
i 97l &=
% ] """)‘
Usb blaster
Usb-blaster
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USB-Blaster 24 L] =3 |

i’

ﬂ ISE-Blaster

= =
U ER

|t USB-Blaster EF &R

A IS 2%
HZEH: EREES |

2|E: 217 0 (Port_#0002, Hub #0001}
A A gé)’éb‘:l Ml CHEH ECHIIH 2 8AITIA] BRMSLICHL (22 J

-
USE-Elaster 24

gut | CEoiY | A4Sl

® E USE-Blaster

o SE JEFEHH
Mg =
A & 0 (Port_#0002, Hub_#0001)
Al S
OF ZFH CHEF ECHIE D 2R T8 F2FsLICE (BE 26 -
T BH ZE s B4 CHaf AE4Er 2R7E 2lsLICH
!;é* FH CHE EE0IHE =8 [E20iH SO0 E1E ES6t

ECHIH ZHOEWL,..
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C:\intelFPGA_lite\16.1\quartus\drivers
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