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2. REBRRERETS
120 FPGA |THEET HmIBRIREERLET . (COEEIE. BAFEIO—0 [3] IZHYET.)
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Questa-Intel FPGA Edition Quartus Prime

1 DM FPGA 2L TRAFEIRH BIZIL. Quartus® Prime Standard Edition T 1 DDA I HMEH#EEST S
WENHYET . FNTACIHMIFL T HDL PRT I Ty CTHREBEBEERL .. BFEITLET,

2-1. 700 ERIT S
WEEEREER T 2D TV I ERLET,

1. Quartus® Prime MA=a1—MH5 File > New Project Wizard %3EiRLZEJ , New Project Wizard %4710
FRyHZHFEEIL . A Introduction R—UMRRENET DT, Next RIVED)vIL . RAHE

HET
File § Edit Wiew Project Assignments Processing Tools Window Help
[ New.. Ctrl+N -
[ Open... Ctrl+O I Y
a P T '? < =l R =D .
Close Crl+F4
p8 x
New Project Wizard...
L, Open Project... Cirl+J |
Save Project (Tl New Project Wizard %
Close Project .
Introduction
Save

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

* Project name and directory
A saveall * Name of the top-level design entity

* Project files and libraries

File Properties... * Target device family and device
* EDA tool settings

Create / Update 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.

Introduction > FO%REILERTSELELY
/ BEIF. COFTLavIFIvsEANET,

[ D Don't show me this introduction again ]

< Back Finish Cancel Help
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2. Directory, Name, Top-Level Entity R— Tl ST DIEHEZERL . Next RAED)VILET,

[& 2-1-1] Directory, Name, Top-Level Entity R—UIZA AT BHAE

BriER ANRE

What is the working directory for this project?

TaCOMRE EETAHILE—DINR
C:/AlteraFPGA_lab/my _first_fpga

What is the name of this project?

OO
my_first_fpga

What is the name of the top-level design entity
for this project? This name is ... (&)

TACIIMIBTIREMTITAT4—%
my_first_fpga

d New Project Wizard

What is the working directory for this project?
C:/AlteraFPGA_lab/my_first_fpga
What is the name of this project?

my_first_fpga

my_first_fpga

Use Existing Project Settings...

Help

Directory, Name, Top-Level Entity

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.

< Back Next > Finish Cancel

@ Note:

EETHINE—DNR, TODIYE T7AIVBIE . F A - BEHFOAEFIAL TSN, 27

PRAR—ZADFERITITEXEA,

CDEE,. TOCIHNREE T AT —ZHON LOEBL TULVELMESIX IBELI-74ILE —DE
IMERERELIT DAV tE—Y (THR) HARTRSNET, Yes T3 RL . FETAILF —FERILET .

W Quartus Prime

create it?

Directory "C:/AlteraFPGA_lab/my_first_fpga" does not exist. Do you want to

s

Rev.3 20244 10 A
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3.  Project Type R— Tl Empty project Z34RL . Next 1RAED)wILET,
(O Mew Project Wizard bt

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.

4. AddFiles R—U Tl BEEDTH AU I7MIVERELET,
CDFa1—KMJTZILTIE FETHAUOEZERLTOELADTERDEE Next REEI)vILET,

5. Family, Device & Board Settings N— Tl AT HFHEIAR—FITHEEHIN TS FPGA DEIFEEFER
LFEY,

[& 2-1-2] Family, Device & Board Settings R— TEINT AR

Core

sl R—F Device Family Package c::lr;t speed Available devices
grade
®
Cyclone® 10 LP Cyclone 10 LP UFBGA 256 7 10CLO25YU25617G
Evaluation Kit
®

MAX 1.0 FP.GA MAX 10 EQFP 144 8 10MO08SAE144C8G
Evaluation Kit

@ Family (Device family TUF7R) FILA D) ALMS, FPGA O T/INART73)— ZF#RLET,

ik Mew 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 10 LP v Package: Any -
Do ATt 10 (GXTSRTGT]
Jevic ! )
| Arria V (GT/GX/ST/SX) Pin count: Any -
Target d 5 Core speed grade: | Any =
Cyclone IV E
®) Auto|Cyclone IV GX Mame filter: |
Fasrlmmavr i drmw IrTicwice o

A ffl: Cyclone® 10 LP Evaluation Kit Z4—~" M ZLI-15&

Rev.3 2024 % 10 A 9/55 ALTIMA Company, MACNICA, Inc.
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LAV CAA s
@ Show in ‘Available devices’ list T')7IZHUVT, [ 2-1-2] #5E(Z Package. Pin count. Core speed

grade DIEBRZERLET,
BIRU-IEEMN IV A—EME75Y . Available devices HRIZEZ YT ABBDANRTEINET,

O New Praject Wizard x
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 10LP M Package: UFBGA -

Device: | All - Pin count: 256 T
Target device Core speed grade: | 7 hd
O Auto device selected by the Fitter Name filter: 0z2s
® Specific device selected in ‘Available devices' list Show advanced devices

Other: nfa
A ffl: Cyclone® 10 LP Evaluation Kit Z2—4"wkIZLI=15&
® Point:

ZH# A HLTE Available devices EIZZDEIBENRHBEINTERD FPGA AR DIFIZLLY
&E1L. Showin Available devices” list T')7 @ Namefilter ¥#lZ¥—7—KF%ZAHL T, &5
[ZRRYAATEELY,

5 Z (. Cyclone 10 LP Evaluation Kit (10CLO25YU25617G) DI5E . Namefilter &I “025” #AH
FHELNTLLD,

® Available devices FRMNSXRDEEZED) VI TIEE (/\NAFAL) L. Finish (RZ%E0')9ILET,

Target device Core speed grade: | 7
(O Auto device selected by the Fitter Name filter: |025 |
® Specific device selected in ‘Available devices’ list Show advanced devices

Other: nfa

Available devices:

Name Core Voltage LEs Total 1fOs GPIOs Memory Bits Embedded multiplier 9-bit

ARCLOZSYURSAATG 12V 24f24 151 151 BAResh 132
10CL025vU256176 608256

< Back | Mext = || Finish l Cancel Help

A ffl: Cyclone® 10 LP Evaluation Kit Z2—*"wkZLI=5&
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6. UTDAVE—TUNRTRESNET  MERERET 7= Yes RIVEVIVILET,

(% Quartus Prime >

I Open Intel Quartus Prime projects only from trusted sources. Do you want to

continue?

Don't show this message again

Yes No

7. ULET TOPIIMERMNTETLEL.

EEDY—IL/A—, HLU Project Navigator 94 R(Z, BRELI-IEHRMNRTIN TSI EXHEEL
F9,

i@ Quartus Prime Standard Edition C:/AlteraFPGA_lab/my_first_fpga/my_first_fpga - my_first_fpga

File Edit View Project Assignments Processing Tools Window ﬂap

THNF—D/AR - TODz ok
D f~ r ry_first_fpga it T _ /, — JEIhE
¢ WS B @ LoV 4@ P==9 i
Project Mavigator 4% Hierarchy * Q| RE X

Entity:Instance
Cyclone 10 LP: 10CLO25YUZ56I17G = BIRSN TS FPGA DEIFE

* my first fpga °D -~

REGEBROES1—ILE

A f5l: Cyclone® 10 LP Evaluation Kit Z3—4"YMZL=H&

BE:
® [Quartus Prime [FLHTHAER - TOSHDEREE]

2-2. SREBEIREIERLT D
ERLI=7Oa oM YU TV THAUDBE CRUE-HEBRBEZERLET,

ZDFa—R)T7ILTlIE, AO3—EEE LU L2 —EEK(IE HDL (VHDL FEf=[E Verilog HDL) Ta—F
ZECaRL. PLL [BIERIE IP Catalog EESANFETEHRELET . . D3 DDIUTA4T1— 48T S L
GIEET /4. HDL TEEakLET,

|
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B HH A—EREERETTS
VHDL F71=I& VerilogHDL TiEahLET,

1. Quartus® Prime DA*=1—m\5 File » New ZERLE | G new %
T, KimaNtz New A F7RATRYIAD Design Files
TIUFAML, B9 5 HOL ADT71ILEZERL . New Quartus Prime Project .
ok REVEI)VILET, ¥ Design Files
. . AHDL File
FIRI—X T — D BEEET, Block Diagram/Schematic File
EDIF File
Osys System File
State Machine File
Systepailer Verilog HDL Citihd Hi5E
Tcl Sgript File
| Ven’luE HDL File l
I WHDL File I
¥ Memory Yiles
1'_‘ VHDL Tiihd Hi5a
2.
3. Quartus® Prime MA=a1—M\5 File » Save As ... ZERLET,
NDSAERT BT AU I7AIVERET BTHINT—FIEEL. THAUI7/IVICERTEF T, &
AS) REVED)vILET,
(& 2-13] THALUI7MIIVERET DEDEENE
EE | S
REFETBI1/NT— C:/AlteraFPGA_lab/my_first_fpga
F71IE simple_counter
VHDL Titult = VHDL Files (*.vhd *vhdl)
TrIINDEE _
Verilog HDL Tigilt = Verilog HDL Files (*.v *.vlg * verilog)
Ad(d file to current project 7-7<3> On
ENERITREF =
&— v A <« SYSTEM (C) » AlteraFPGA_lab » my_first fpga v O my_first_f.. 2
EEv  FHLLIANS- - @
v S SYSTEM (C) A db
¥ AlteraFPGA_lab
» my_first_fpga
W
J74 & (N): |5im|::-|e_counter "
J74 L OIERE(T): | VHDL Files (*.vhd *.whdl) "
Add file to current .
A JRIS-DIEET project el
A f5: VHDL TEEbLI-ZE DORGFEE
Rev.3 2024 % 10 A 12/55 ALTIMA Company, MACNICA, Inc.
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4, HIFERFELIET—F2 T —bk (simple_countervhd FEf=Id simple_counterv) IZ HDL 3—F#A AL
E I

TECIZH HDL DEERH U TILEBEL TLOVET DT, SEITL TS,

[H>FIL 2-1-1] simple_countervhd a3—K15)

library ieee;
use ieee.std logic 1164.all;
use ieee.std logic unsigned.all;

entity simple counter is

port
(
clock : in std logic;
reset : in std logic;
counter out : out std logic vector (31 downto O0)

);
end entity;

architecture rtl of simple counter is

signal cnt : std logic vector (31 downto 0) := (others => '0');
begin
process (clock, reset)
begin
if (reset = '0') then

cnt <= (others => '0');
elsif (rising edge (clock)) then
cnt <= cnt + 1;
end if;
counter out <= cnt;
end process;
end rtl;

[H>FIL 2-1-2] simple_counterv I—R 4

module simple counter
(
input clock,
input reset,
output reg [31:0] counter out

always @ (posedge clock or negedge reset)
begin
if (!reset)
counter out <= 0;
else
counter out <= counter out + 1;
end
endmodule

.
Rev.3 2024 % 10 A 13/55 ALTIMA Company, MACNICA, Inc.
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5.  Quartus® Prime MDA=a1—M5 File » Save Z&IRL., THALI7A(IVEREFLET,

6. T—FUL—rDRTHEIZHS [X] REED)vIL. T7AIVERRALET,

& sirnple_cc-unter.\rhc@

B 7T EE mrh 0w Y &=
Tibrary ieee;

use jeee.std_logic_1164.al17;

use ieee.std_logic_unsigned.all;

Tiown e ol Ba

|_T_|er'|t'ity simple_counter is

Lt

ULET H0 8—EROREHIHRT TY,

B ELOS—[mRERET S
VHDL F1=I& VerilogHDL TEEahLET,

1. Quartus® Prime MDA=1—/M5 File » New ZEIRLET , RIRSNT= New FAT7ATHRYIRAD
Design Files 752 FAMG, i3 % HOL ADT7AILEERL., OK R ED ) ILET,

PRO—F T —FEET

2. Quartus® Prime MA=a1—M5 File » Save As ... Z&ERLET,

NDSERT AT AV I7AINERETRIHIVE—FIEEL. THFAUIT7AILIZRRIET. R
AAs) KA ED)vILET,

(& 2-14] THAUT74IVERET DEDIEENE

HE | R
RFETBTF /N — C:/AlteraFPGA_lab/my _first_fpga
TrLNE counter_bus_mux
VHDL Tigifk => VHDL Files (*.vhd *.vhdl)
7L DIELE _
Verilog HDL Tigilt = Verilog HDL Files (*.v *.vlg * verilog)
Ad(d file to current project F-73> On

3. HIFERTELET—F25 S —F (counter_bus_muxvhd F7=IE counter_bus_ muxv) [Z HDL O—K%
ABLET,

REIZF HDL DY TILEBEL TLOVET DT, SEITL TS,

]
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[>T )L 2-1-3] counter_bus_muxvhd 3—F4l

library ieee;
use ieee.std logic 1164.all;

entity counter bus mux is

port

(
dataa : in std logic vector (2 downto 0);
datab : in std logic vector (2 downto 0);
sel : in std logic;
result : out std logic vector (2 downto 0)

)
end entity;
architecture rtl of counter bus mux is

begin
result <= dataa when (sel = 'l') else datab;

end rtl;

[H>FIL 2-1-4] counter_bus_muxy 3—K45l

module counter bus mux

(
input [2:0] dataa,
input [2:0] datab,
input sel,
output [2:0] result

assign result = (sel == 1'bl) ? dataa : datab;

endmodule

4. Quartus® Prime MDA*=a1—Mh\5 File» Save Z3&IRL. THALIT7AIVERELET,

5. DX JL—bDETEMEHD X REVEDVVIL, T7AIVERLET .

LET ELOE—[EERDREHIR T TS,

Rev.3 2024 % 10 A 15/55 ALTIMA Company, MACNICA, Inc.
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B PLL BIIR%ZERETS S
IP Catalog THERKLET .

@ Note:

IP Catalog &lE. A2 FIL FPGA @ IP A7 DINSGA—E—%HEITHAATA AL T, 7O IMN#
FHIALTEMTESY—ILTT, 55X, Introduction to Intel FPGA IP Cores & BEL2ELY,

1. Quartus® Prime DEIEAIHIZ IP Catalog AV FIMFRINTLVELMEE L, A=1—hH\5 Tools >
IP Catalog %3#E1RL. IP Catalog 74 FOERRLET .

(O Quartus Prime Standard Edition - C:/AltersFPGA_laby/my_first fpga/imy_first fpga - my_first_fpga

- a x
Eile Edit View Project Assignments Processing Tools Window Help Search Intel FPGA
D d B D C | myfist fpea S DRSS OQADE @
¢RDEFFA /28 QLOVLE 2L L@ 2= &
roject peavigator DHearchy  ~ Q@@ e
EntityInstance X =

A Cyclone 10 LP: 10CLO25YUS6176

* my_first_fpga ‘B

» Basic Functions

> Dsp

? Interface Pratocols

b Low Power

Q uartus Prime ! et st

Tasks Compilation - =1

Task Time

Processors and Peripherals
~ W Compile Design

¥ University Program
b+ P Analysis & Synthesis @ Search for Partmerip
* P Fitter (Place & Route)

» P Assembler (Generate programminy g files)
b B Timing Analysis
* P EDA Netlist Writer

+ Add

-

olla] (©|Al|lAl (A [F<<rie 88Eind.. | | 8BFind Next
- — — — .
= |Type| 1D |Message

Messages

System | Processing

100%  00:00:18

2. IP Catalog MEFT(—ILKRIZ PLLIP BD—ERTH D pll EANTBEIBELIZF—T—K%E IP &I
BOSAU Ty TDHDNRTEINET

ALTPLL %ERL . +Add RAHEH)vHLET,

P Catalog pa x FELTWS IP BDO—Ef%EA D
|qu x| =
v ol ~

i Installed IP —_

* Library

¥ Basic Functions >. *—J—KF[ZEx4T D
IP FZIF AR

¥ Clocks; PLLs and Resets

£ ALTCLKCTRL Intel FPGA IP

S—/7yk FPGA TEFARIEEA IP PLL
¥ oateo

B—4yk FPGA TERTAIA IP

" ALTPLL_RECONFIG

¥ |OPLL Intel FPGA IP
(FL—TIbFR) £ PLL intel FPGA IP
# PLL Reconfig Intel FPGAIP we?
£ >
+ Add
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I ACKNEC A " —
@ Note:
TINART7I—IZKYIBTET D PLL D 1P BHELGYFET , X TER—IFTSELEAL,
® 1P DER (4 TILOFPGA D PLL] &Y)

3. SavelP Variation # A4 7O RYIRAMRREINET,

NDBERRT S PLLIP DBRTFIAILE —. BXUOIUTAT4—RBEAAL.ERKT S HDL 74—~
yhEEIRLET,

COFa1—hPITLTIE UTDEBYISRELFT
(X 2-1-5] THAL D71 ERES DEDIEENE

HE (ES
IP variation file name C:/AlteraFPGA _lab/my _first_fpga/pll
VHDL Titik = VHDL %#ER
IP variation file type
Verilog HDL Tigik = Verilog HDL Z&R

ik Save IP Variation >

IP variation file name: —
ook |
C:fAlteraF PGA_lab/my_first_fpga/pll S

Cancel

IP variation file type

BIEIAILE—ISRRDEKEIZ

® VHDL Z25via () & IP DIVTATA—LEAS

Werilog

A f5l: VHDL ZERLI-IHEDOEH

oK RRAED) v HE., Wizard BIEAFEILET,

Rev.3 2024 % 10 A 17/55 ALTIMA Company, MACNICA, Inc.


https://www.macnica.co.jp/business/semiconductor/articles/intel/120885/#link3

. Quartus® Prime Standard Edition BV I+ ox7 WBEFa—r)7IL
MACNICA

4. ALTPLLIP D/INGA—A—%RELET,

@ MegaWizard Plug-In Manager "71>F® Parameter Settings > General/Modes |~ T, [% 2-
1-6] ZEHITINGA—F—ERELET,

[ 2-1-6] ATLPLL /85 A—2—ERTE (General/Modes)

Cyclone® 10 LP MAX ©10 FPGA
Evaluation Kit Evaluation Kit
Currently selected device family Cyclone 10 LP MAX 10
Which device speed grade will you be using? 7 8
What is the frequency of the inclock0 input? 50 (MHz) 50 (MHz)
FDMDRTE TIHILE TIAILE
4 MegaWizard Plug-In Manager [page 1 of 12] ? be

&y ALTPLL

Parameter

Settings

InputsfLock .‘:3' Bandwidth/s: Clock switchover

GeneralModes

Currently selected device family: [\ qone 1010

v Match project/default

Able to implement the requested PLL

General

’ =]

[ Which device speed grade wil you be using?

™ use military tEmPeratLu'e range de‘.'ice_s only

Whatis the frequency of the indk0 input? |SD |MHz j]
I™ setupPLL in LVDS mode Data rate: |I-lc-t Available J Mbps

PLL Type

Which PLL type will you be using?

C FastPLL C Enhanced PLL ( Select the PLL type automatically

Operation Mode
How will the PLL outputs be generated?

( Use the feedback path inside the PLL

(® In normal mode
(" In source-synchronous compensation Mode
(" In zero delay buffer mode

™ Connect the fbmimic port (bidirectional)
(" With no compensation

C Create an 'fbin' input for an external feedback (External Feedback Made)

o =l

Which output dock will be compensated for?

| Cancel || < Back || Mext = || Finish |

A I Cyclone® 10 LP Evaluation Kit Z4—4 M ZLI-15&

Next RAEDV)ILET,

]
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. Quartus® Prime Standard Edition BV I+ ox7 WBEFa—r)7IL
MACNICA

@ Parameter Settings > Inputs/Lock [ZHENT, [K 2-1-7] S E(TINTGA—3—%KRELFET,
[& 2-1-7] ATLPLL /85 A—B—EE5E (Inputs/Lock)

1HH Cyclone® 10 LP Evaluation Kit ‘ MAX® 10 FPGA Evaluation Kit

Create an ‘areset’ input to asynchronously

reset the PLL On On
Create ‘locked’ output On On
EDMDRE Off Off

“ MegaWizard Plug-In Manager [page 2 of 12]

& ALTPLL

.‘..:3-' Clock switchover

Able to implement the requested PLL

Optional Inputs
inclkd

reset

™ Create an 'pllena’ input to selectively enable the PLL

I [¥ Create an 'areset input to asynchronously reset the PLL I

| Create an 'pfdena’ input to selectively enable the phase ffrequency detector

Lock Output
I Iv Create locked' output I
Y " Enable self-reset on loss lock

\

Advanced Parameters

7j—j’¢/3>7ﬁ_|\‘i\ Eﬁémf:ﬂ—f_l\wﬁ Using these parameters is recommended for advanced users only
ﬁ§7574ﬁlbj’l/|fl_[ _ ﬁ_]_' [ Create output file(s) using the ‘Advanced' PLL parameters
-~ 7]N

- Configura tions with output dock(s) that use cascade counters are not supported

et I

I mext> || Enisn |

A f5l: Cyclone® 10 LP Evaluation Kit Z2—*4" ykZLf-15&

]
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® Output Clocks %9') L. ckcd R—IA~TSvUTLET,
(& 2-1-8] ZBEIT/\TA—F—ZRELFT,

[ 2-1-8] ATLPLL (D/85A—R—EZTE (clk cO)

L‘ Cyclone® 10 LP Evaluation Kit

MAX® 10 FPGA Evaluation Kit
Clock division factor 10

EDMDRE

10

FI4ILk FI4ILE

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

& ALTPLL

4 X

Output
E] Clocks

decd | -

dkc1

dkcz "‘::::-

dkc3 "‘::::-

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

[v Use this dock

Clock Tap Settings
Reguested Settings Actual Settings
(" Enter output dodk frequency: | 00.00000000 ||v‘|H: J |5.DDDDDD
(% Enter output cock parameters:
1 5 1
Clock multiplication factor El
= << Copy ,7
I Clock division factor ] 10 I,I 10
Clock phase shift |D.DD _jl |deg j |D.DD
Cladk duty cycle (%) 50.00 =] 50.00
Description |\fa| -
Mote: The displayed internal settings of the Primary dock VCO frequency (MHz) s0c
PLL is recommended for use by advanced Modulus for M counter IR
users only . »

Per Clock Feasibility Indicators
co

| Cancel || < Back || Next = I| Finish |I

A f5l: Cyclone® 10 LP Evaluation Kit Z3—4"yMZL=1H&

@ Finish RAED)vILET,

® Summary WRRENFT , ST IP T7AILLSMIEBMERT 5771 ILEEIRLET,
COFa—hMJTILTIE, (R 2-19] ZSEITERL TS,

[& 2-1-9] ATLPLL D/\TA—F—EKTE (Summary)

BIRTE5I71)L

VHDL TE%Et pll.cmp. pll_inst.vhd
Verilog HDL Ti&&t pll_inst.v
Rev.3 2024 f 10 A 20/55
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® Finish IR2E91)99LFET,
UTDREATATRYIANRRRESNET DT, Yes REED)VILET,

(@ Quartus Prime IP Files x

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?

v C\AlteraF PGA_lab\my _first_fpga\pllgip

Automatically add Quartus Prime IP Files to all projects

[Mote: Turning on this option permanently suppresses this dialog box. You

can change this setting in the Options dialog box)

Yes Mo Help

LIET PLL EIERDEEEHIR T TI,

B FEGRERET YA EHRT S

NETHERLER I T4 TA— %G T A-ODR EAMBEBIT4T71—%. VHDL E1=[& Verilog HDL
TELET,

1. Quartus®Prime MDA=a—M5 File» New Z:EIRL. New A A 7OITRYIR®D DesignFiles T3 F
AHS, EBihd 5 HDL ADT7MILEERL., OK REVED)vILET,

PRO—X T —FEET

2. Quartus® Prime MA=a1—MS File » Save As... ZEIRLET,

NDSERT AT AU I7AINERET RITHIVE—HIEEL. THFAUIT7AILIZRRIET. &
AS) RV ED)vILET,

(% 2-1-10] THALT7MIVERES DEDIEENS

EE | HENE
RFETBTF /N — C:/AlteraFPGA_lab/my _first_fpga
TrLNE my_first_fpga
VHDL Tigif => VHDL Files (*.vhd *.vhdl)
TrLIDEE

Verilog HDL Tigilt = Verilog HDL Files (*.v *.vlg * verilog)

Ad(d file to current project F-7<3> On

]
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3. FIFERBFELIE=T—F2T—b (my first_fpgavhd FE1=(E my first fpgav) IZ HDL A—FZAHLET,

LITIZE& HDL Dtk Yo T ILEBEHL TOVET DT, SEIZL TS,

[>T I 2-1-5] my first_fpgavhd 33—l

library ieee;
use ieee.std logic 1164.all;

entity my first fpga is
port
(
OSC CLK : in std logic;

RESET : in std logic;
BUTTON : in std logic;
LED : out std logic vector (3 downto 0)
)i
end entity;

architecture rtl of my first fpga is
signal pll c0 : std logic;
signal cnt : std logic vector (31 downto 0);

signal tmp : std logic vector (3 downto 0);

component pll

port (
areset : in std logic := '0';
inclk0 : in std logic := '0';
(1) : out std logic;

locked : out std logic
)7

end component;

component simple counter

port (
clock : in std logic;
reset : in std logic;
counter out : out std logic vector (31 downto 0)

)7

end component;

component counter bus mux

port (
dataa : in std logic vector (2 downto 0);
datab : in std logic vector (2 downto 0);
sel : in std logic;
result : out std logic vector (2 downto 0)

)
end component;

.
Rev.3 2024 % 10 A 22/55 ALTIMA Company, MACNICA, Inc.



. Quartus® Prime Standard Edition BV I+ ox7 WBEFa—r)7IL
I ACKEC A

P R A A A A A R A A A A A A A A A A A A A A A A AN A A A AN A AN A AN A AN A AN A AN A AN A SN A AN A SN A AN A AN A AN A SN A AN A AN A A A AN A A A AN S AN A A )

begin

pll inst : pll port map (
areset => not RESET,
inclk0 => 0OSC CLK,
c0 => pll cO,
locked => tmp
):

simple counter inst : simple counter port map (
clock => pll cO,
reset => RESET,
counter out => cnt

) 8

counter bus mux inst : counter bus mux port map (

dataa => cnt (23 downto 21),
datab => cnt (26 downto 24),
sel => BUTTON,

result => tmp (2 downto 0)
)

LED (3) <= not tmp (3);
LED (2 downto 0) <= not tmp (2 downto O0);

end rtl;

(BT )L 2-1-6] my_first_fpgav a—K4l

module my first fpga (

input 0sC CIK,
input RESET,
input BUTTON,

output [3:0] LED
)

wire pll cO0;
wire [31:0] cnt;

wire [2:0] tmp;
assign LED[2:0] = ~tmp;

pll pll inst (
.areset (~RESET),
.inclk0 (0SC CIK),
.c0 (pll c0),
.locked (~LEDI[O])
) i

simple counter simple counter inst (
.clock (pll c0),
.reset (RESET) ,
.counter out (cnt)
)i

.
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counter bus mux counter bus mux inst (
.dataa (cnt([23:21]),
.datab (cnt([26:24]),

.sel (BUTTON) ,
.result (tmp)
)

endmodule

4. Quartus® Prime MA=a1—H5 File» Save Z3&IRL. THALI7MIIVERELET,

5. T—XUJL—tDATEEZHD X REEDvIL. T7MIVERALET,

LET COFa—NT7IRELGTRTOTHA AR T LELE,

Project Navigator "4 RroDFILE 1) ARE Files ITHIVEZ . &FEERBLI- 4 DDTHF A2 T774
ILHABREDTOD TN BFINTINDIEEREELET .

KOEITFAILOFELH =B EIZIE. Quartus Prime DA=1—h\S Project > Add/Remove Files in
Project Z3&RL . EBMHDUMIHIBREITOTIZELY,

G Quartus Prime Standard Edition - C/AlteraFPG

Or= r my_first_fpga v S s P ES SAVE e

¢ & & BoSe e .Y s Settings - my_first_fpga
Project Navigator IE Files ] Qg
Category:
. eic: |
Files
E% simple_countervhd
% counter _bus_mux.vhd Libraries SElEcltﬂ: detsigntfil;: you ?nra:l to include in the project. Click Add All to add all desij
N E pllaip - 1P Settings project directory to the project.
E% my _first_fpga.vhd IP Catalog Search Locations —
Design Templates -
= JOperatine Seftines and Conditions [} b |
>
JE@JL/—CL \é File Mame Type Library Design Entry/Synthesis
~ Compilation Process Settin simple_counter.vhd VHDL File <Mone>
Tasks Compilation - =1 Incremental Compilation counter_bus_mux.vhd  VHDLFile <Mone>
* EDA Tool Settings b pllgip IP Variation File (.qip) <Mone>
Task A Design Entry/Synthesis my_first_fpgavhd VHDL File <None>
- > Compile Design Simulation

A fFl:VHDL TERETLTLVBIZED Project Navigator / Files (Settings) [EIE

]
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/\ EEE: (VHDL BEEOH)
my_first_fpgawvhd [ZI& VHDL-2008 IZ*fIGLT=ERRAAEFEN TLVET , Project Navigator 1K
DDEa1—% Files [CYIYEZ &R, I7MILEED)VIERL. Properties A5 VHDL_2008 %%

REFFL TS,
=
Project Navigator ! El Files -iAle®
Files
simple_counter.vhd
o Ok Properties *
counter_bus_mux.vhd
4 E plLgip File Properties
#° my first_fpgavhd Open
ope > File name: C:/AlteraFPGA_lab/my_first_fpga/my_first_fpga.vhd
Remove File from Project
Type: VHDL File v
& 5et as Top-Level Entity
Library: v
Create AHDL Include Files for Cu
Design entry/synthesis tool: | <None> = Settings
Create Symbol Files for Current
I HDL version: VHDL_2008 h |
Create Verilog Instantiation Tem
Modified - - i
Create VHDL Component Declar
o = HELP

2-3. Analysis and Elaboration £33 %

s

Quartus® Prime D A=a1—7h\5> Processing > Start > Start Analysis & Elaboration %%7')yZ7L. A—FD 2
BYPRF TP, THALDT—EIR—REERLET

Tools Window Help

Stop Processing Ctrl+Shift+C

¥ EO LA O

P Start Compilation Ctrl+L

Analyze Current Eile

Start 3 "z start Hierarchy Elaboration

¥ Start Analysis & Elaboration

Update Memery Initialization File

& Compilation Report Ctri+R P Start Analysis & Synthesis

Q Dynamic Synthesis Report E—E, Start Partition Merge

Messages "I4RIZ, BTN T LEIEETRIT UTDAVE—UNRTEINET,

Info: Quartus Prime Analysis & Elaboration was successful.

HLIS—HARELI-HE(E, HOL O—FICRI@ELABHYFET , T5—EHLBNERD ATV T ZILEDF
A, Messages IARIIZRIRENTI=IT5— - Avt—C DARELGRA . BN TOAERHED TR
ZHEFEL . SRR HEIEL TKIZELY,

Fl=. I5— Ay t—U DM, D—=05 Ayt —UNRET BIEELHYET, T—= 7 (IARELEKT
LRDRATITINEHETN, BT HNBEHERL. TORNBEEEHTRENERTELONE 1L —F—H
LTLEEELY,

|
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AV E—UNBDFHMERERT DI ALTHREDZFRNEHTY (TRISHE), ~NLTIZE, Avt—
UNRALE-ZERCEET 5-ODEL MMEBHEINTOET  EDEHRM TSR EZEEIL TS,

ML LA Bl DUF RERRUT L

B 7] ) S s TS —

M Il E T7A :l_/"éﬁ ) JfL'C%')_‘ y—S%F T4 ILE—, s

2 BLEICAYE—DHERTR, =

= || Type D Message Hide Prewious Compilation Messages
18236 Number of processors has not been spec €
20030 parallel compilation is enabled and wi Locate Node 3

1

0

© 12021 Found 2 design units, including 1 enti
@ 12021 Found 2 design units, including 1 enti,
0

0

»®

Search the web
12021 Found 2 design units, including

12021 Found 2 design units, including — e s s
10327 VHDL error at counter_bus_mux. v

E Quartus Prime Analysis & Elabora
&
E £
Y| system Processing (11)
Content List of Messages 4 Parent topic

1D:10327 VHDL error at <location>: can't determine definition of operator "<name>" -- found
<number> possible definitions

CAUSE: In a VHDL Design File (.vhd) at the specified location, you used the specified operator. However, Quartus Prime Integrated Synthesis cannot

determine the definition of the operator because no definition exists or Quartus Prime Integrated Synthesis found the specified number of different possible
definitions for the operator.

ACTION: Make sure the design clearly specifies the definition of the operator.

THAVDEBELREDA—NREEZ TG EIX. THAVIT7M4ILERE (File > Save) L. BU Start
Analysis & Elaboration E{TLET , T57—0OT—=U ) #RETE-5, CCETOEEIET T,

LET SERBRORETITETTY

|
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%

IR SalL—a ERTIS
2 B THALIREREROBEREET 10, REII1L—2a EITVVET . (COMERIE. BAFD

O—o [4] [ZHh1=YET,)

n # & | i | m
o B [a]l 8 o B @ =
EPE 1 i ® & 3 5 7 =
%2t (13 ] 2 o) > a4 o i
RONZ > H# 5] z D K = g ®
o2 - T E £ + > > 3
Z = @ @ E L - =

® ® ! i >

| it 3 N 2

b
Questa-Intel FPGA Edition Quartus Prime

2aL—avEMIICF BT AT A UICRLTANT BEB LR ALI-EE2E=42—T HNE%
HDOL S TXRIBEL: “TAMUF NMRETY , TAMUFE, EHFIZEhETa——AKETHLET,

CITlE. COFa—RNITILRAIZH VT IVREESN =T AMUF - D7/ LA FERALET . COFa1—F)
T7IL (FEH) ZAFLE Web R—2 hpArHoO—KL, TAOSIIM ITHIILT—ITREL TS,

2 $%&:
0 TAMMIUFOHIREBALZNIA—H—(E. LTEIFHACIESLY,
[FEHTHED | TARRUF

2aL—2aViRiET BIZIE. Altera® FPGA ZFHR—RLTULV\A it D EEL S L— 44— ETT,

ZDFa1—k)TILTIL, Questa* - Intel® FPGA Edition ZfEFAL TIEEZENH T T, (A= —ORMET7O—(X,
Questa* - Intel® FPGA Starter Edition £EI#&TY )

Questa* - Intel® FPGA Edition ZREEIL A= 21—FEIRL TARL—2309570—EHYFETH . ZOFa—+
1)7 )Ll Quartus® Prime Standard Edition @) “NativeLlink #&gE” Z;EPFL T Questa* - Intel® FPGA Edition 1Z
D22 L—a EETSESATIO—THFEEZTLET,

8%
® Nativelink >SaL—aIZDUVTIE, Fi2 Web R—UZFSHBLTESLY,
FPGA D793 - 2al—30E Nativelink TEERLES

® Questa* - Intel® FPGA Edition ZH#ZEIL T GUI #FICLY 2ol —2avERMd HIHE (. TaL
Web R—UDRFAAVNESEIZLTZELY,

ModelSim - Intel FPGA Edition - RTL 3aL—a> D kL

@ Note:
Questa* - Intel® FPGA Edition @ GUI HMFEEIL TLNBIEE(L. A=a2—h\5 File » Quit ZERL .
BTLTEEELLS,

]
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1.  Quartus® Prime MA=a1—M\5 Tools > Options %EIRL . Category 0D General > EDA Tool Options
=7 ILET,

2. Questaintel FPGA 1T Bt&ED [..] REED1) L. Questa* - Intel® FPGA Edition DEITTAT T LM
RELET .

BISNTWNBDTAHILE —DINRE

i Options

Category:

~ _General

EDA Tool Options I

Fonts
Headers & Footers Settings
Internet Connectivity
Libraries
IP Settings

IP Catalog Search Locations
Design Templates
License Setup
Preferred Text Editor
Processing
Tooltip Settings

¥ Messages

Colors

Fonts

>

EDA Tool Options

Specify the directory that contains the tool executable for each third-party EDA tool:

EDA T 1 i +, Cantaining Toanl E: wfakl
precid TERET BDITAIA —D/AR(E, /AL DAV AN—)LIEE BEV
EaL—A—DI T4 aVICKYVERYET,
Synpl <$§%>
synpl  + Questa* - Intel® FPGA Edition Z{ERALTL\DIHE
Activ = <install_dir>/questa_fe/win64
Rivierl * Questa* - Intel® FPGA Stater Edition Z{FERALTL\515&
= <install_dir>/questa_fse/win64
Mode:
QuestaSim .
Questa Intel FPGA CfintelFPGAS s | fquesta_fefwine4 ‘

RE®. OK RFT Options A F7OT Ry I REFHLET,

Quartus® Prime MA=a1—M\5 Assignments » Settings %1 24RL . Category A0D EDA Tool Settings »

Simulation Z')yILEY , (& 3-1] BLUPRADRHESE(IZ, FEBZHRELTZE,

[& 3-1] Simulation DEXE

"R

Tools name

RENE

Questa Intel FPGA

Format for output netlist

VHDL T&&t = VHDL Z&EiR

Verilog HDL TE%Et = Verilog HDL Z&ER

Output directory

simulation/questa

EDMDRE

TI4ILE

Rev.3
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=" Settings - my_first_fpga - m} it

Category: |Device,fBoard... |

Genera [swmutavion |

Files

Specify options for generating output files for use with other EDA tools.
Libraries pecify opt g g autp

b IP Settings
& Tool name: | Questa Intel FPGA hd ]

Design Templates

-

Operating Settings and Conditions Run gate-level simulation automatically after compilation

-

Compilation Process Settings
~ EDA Tool Settings

EDA Netlist Writer settings

hesis
I FEormat for output netlist: | VHDL v l Time scale: | 100 us g

Board-Level
~ Compiler Settings I Output directory: |simulation/questa ]
WHDL Input
Verilog HDL Input Map illegal HDL characters Enable glitch filtering
Default Parameters Ontinns for Power Fefimatinn

A f5l: VHDL TERETLTULVBIHA® Simulation (EDA Tool Settings 173 —) ElIE

B4 R2AM Nativelink settings T 71ZFLVT, Compile test bench %E{RL . Test Benches 7R3
DED)VILET,

#ELVT Test Benches 4 ROMD New RAED)VILET,

~ EDA Tool Settings Cutput directory: | simulation/questa

Design Entry/Synthesis
Map illegal HDL characters Enable glitch filtering

Board-Level Options for Power Estimation

* Compiler Settings
WHDL Input Generate Value Change Dump (VCD) file script | Script Setfings...
Werilog HDL Input
Default Parameters Design instance name:

Timing Analyzer
Assembler

Design Assistant More EDA Netlist Writer Settings...
signal Tap Logic Analyzer NativeLink settings
Logic Analyzer Interface

Power Analyzer Settings

Mone
SSN Analyzer
[ ® Compile test bench: ] : Test Eenches...'
Use script to set up simulation:
= Test Benches >
Specify settings for each test bench.
Existing test bench settings:
Mame Top Level Module Design Instance Run For Test Bench File(s) e
Edit...
Delete
OK Cancel Help
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New Test Bench Settings D4 FIZHEWNT, [XR
ROF-IT7AINDEREANLET

32] B&LY HESE(C FRIICAHoO—KLi=TAk

[& 3-2] New Test Bench Settings DEXTE

IRHE

Test bench name

gl‘!:
flt
3
i}

testbench

Top level module in test bench

testbench

Simulation period 223>

End simulation at: 500 &AF1 / Bfii: ms ZER

TSS9 XREVNZKYTFRAMMUF-T74ILEER,
Open REVED) D Add REED) I TEER

Test bench and simulation files 273>

VHDL T&&t = testbenchvhd ZiEiR

Verilog HDL TE%ET = testbenchv ZEEiR

<" Mew Test Bench Settings

Create new test bench settings.

Test bench name: |testbench

Top level module in test bench: |testbench

Simulation period

Use test bench to perform VHDL timing simulation

Design instance name in test bench: |NA

Run simulation until all vector stimuli are used

[ ®! End simulation at.  |500

I'T15']

Test bench and simulation files

File name: Ad

File Mame Library HDL Version Remave

[testbench.vhd ] Default
Uy
Down
Properties...

oK Cancel Help

A fl: VHDL TEXETLTLV\HIZED New Test Bench Settings B

TRTDHRTEEEE 0K R2VTHLET,
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4. Quartus® Prime MDA=a1—M\S Tools > Run Simulation Tool > RTL Simulation Z&iRL . /IE 2L —
23> (RTL LRJL-22alb—iay) &FRTLET,

Eile Edit Miew Project Assignments Processing

* RTL Simulation
D ~ [ my_first_fpga

Q,L:. Gate Level Simulation...
A L% ™ 5o & A Fo-N B R

BEIfIIZ Questa* - Intel® FPGA Edition @) GUI HFEEIL. O Sal—avMNETIhET,
EEAETIZ, 2al—ayOETEBNRTINET,
ZOFa1—k)7ILTIE 500ms DETHETTHETHLET,

# Time: 35 ns Iteration: 4 Instance: ftestbench/ul/pll_inst/altpll_
$# *% Note: Cyclome 10 LP PLL locked to incoming clock
# Time: 170 na Iteration: 3 Instance: ftestbench/ul/pll inst/altpll

Mow: 3,917,235,250 ps ]DEHB: 0 sim: ftestbench

HL HDL THAU DI VAV IR T5—HETRENZIELTLESHEX. —E Questa* -
Intel® FPGA Edition @ GUI ZFAC. T5—MFKELT- HDL T7MIILEBESLUREFELTLZEL, 2D
#%. BE Quartus® Prim M A=a1—MH\5 Tools > Run Simulation Tool > RTL Simulation ZEiRL. 32
L—3 0 ETLTZALY,

5. U2alb—arhRT LIz, Wave AU R IIZRREN =B EHEELET,

moni_plicO, moni_cnt {EBZHEFRL TS, CNBIE, my first_foga T T4 T1—DARAEPETEE=
Q_LT::EJO)—G—;_O

moni_plicO . PLL BRRDE YOV

. “~ s
moni_cnt . AA—[EED cnt LORFZ—H D
COUNTEr_bus_MUXCounter_bus_mux_inst —
moni_plico moni_cnt MEE Mo [ LED[3.q]
I 7 paze  dameizo||B resultE.0] LED[1]~naT
el 1
BUTTON [ p—— ‘ T ZImpla_counterzimpla_counter_inst k
[Z=e
LED[3]~not

] = ThO gy A0 T3 0]
RESET = aresat |8 =) AGLALEIES, oUTIE10]
osc o, | g ot | o 3201 3101 ’ an couner_ouiz1.0]
— 320
=L

A RTLViewer (Tools > Netlist Viewers)

COF21—kM)T7IILTERT HFHEAR—FIZEEHIN TS89 (% 50MHz (20ns) T, THAUT
[£. 2 50MHz % FPGA (0SC_CLK E>) ~AFBL. RERIAEELT- PLL DYT7LUR-o0Ov9IZFHLY
TWLET, Ff=. PLL [Z&KY 5MHz (200ns) DY OvIZEERSE, A A2—EIEOIOY2IZERLTLY
7,
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Wave 4212V T, moni_pllc0 MIEEICERIN TSI ENER TEET , FEHRIZ. moni_cnt
M PLL DEAYOVIIZEEAL TERIChOUNTYTLTWAI LA R TEE T, (REIIaL—Ia
VITEEFEELLZWN=O., 7OV ESD IV THAESNEILL TS ELERTEET )

£E| Wave - Default HE

ftestbenc JOSC_CLK 1
Jtestbench/RESET 1
ftestbench/BUTTON |1
Jtestbench/LED F
[testbenchfmoni_pllco_Ib
Jtesthend ymoni_cnt 10020725

Cursor 4 26989990 ns

6. Questa* - Intel® FPGA Edition MDA=a1—H\5 Simulate > End Simulation Z&RL. > 3al—3 %
BTLEY,

7. Questa* - Intel® FPGA Edition 0D A=a1—H 5 File > Quit Z&EIRL. GUI ZEACE T,

LUET EBRLE-T YA DOREBLIaL—2avIF R T TY,

LRI 22l —2a B REZITVFEEADT, LTOREEZEMLET,

8. Quartus® Prime MDA=a1—MH\5 Assignments » Settings %1 24RL . Category N EDA Tool Settings »
Simulation %%')v%LEY , Tools name [ZFHLNT, JARD <None> %EiRT#% Settings FA 7RI R
WY R% [0K] RAVTREALET,

Category: Device/Board...
Files Specify options f ting output files f ith other EDA tool
ecify options for generating output files for use with other ools.
Libraries pecify opt g e
b IP Settings
. [ Tool name: | <Mone> v ]
Design Templates
' Operating Settings and Conditions Run gate-level simulation automatically after compilation
b Compilation Process Settings
~ EDATool Settings EDA Metlist Writer settings

Eormat for output netlist: Time scale: | 100 us
Board-Level
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4., HHIDEHREETS

TRIEEERI S L TRIEA T avERELET . (COERD. FRAFETO—D [5] [ZH=YFET )

Ban| _W % E
PSR > B - B @ B @ | =
e ] ] i il | ~ 7 =
%2t fE L] = # > A [a] i
nohs > f ] = ) ] = i i
erLm| i F E o > 5 s
2 = @D ()] E y|7 4 =

i = J i >

| t 3 L 7

>
I 1 — 1 1 i
Questa-Intel FPGA Edition Quartus Prime

COFa—r)7ILTIE, LTFORBIZHBIZTVET,

o REREEOAHNEUZ—TINTINLZAD 1/0 EVBEAEYET, R—FEARICIECTz1/0 1]
BESRE | THI1VDELTHAY ]

o REERISILTHRLEDBERE—REEE [ 2137418 ]

FNLSNDOFHIFIIE. Quartus® Prime DT 74 /LMHEIKIEERSEET,

41 THAO EDEVETINARIZTH AT S
ELDEIY B TEITSIZIE. Analysis & Elaboration DETHABETT,

(COFa—RI)T7IILTIE 23 F [THNT T TIZEITLTWVET DT, COEEFIRFYTTEFIT RXET
DEEIZIE ULTDAZ2—IZKYEFTLTLESLY,)

Quartus® Prime MA=a1—M\5 Processing > Start > Start Analysis & Elaboration ZZEiRLEITLET .
Analysis & Elaboration RITIRIZTS—ARAELIGEIX, 23 F 8B ICT5—EEBIL TS,

® H — —A\ "l @ Pin Planner - C/intelFPGA_prj/my_first_fpga/my_first_fpga - my_first_fpga - a X
1. Quartus® Prime DA=a1—h5
Q Elle Edit View Processing Tools Window Help Search altera.com [
. . .
Assignments > Pin Planner Z53&iRL. | [ ITE foar E
. Named| * v Top View - Wire Bond Symbol Pin Type ~
Pin Planner EE@J L/as‘d-o ; Node Mame e Cyclone 10 LP - 10€L025YU25617G - userifo
¥ | ¥ B0 Output 2= == @  Userassignedi
L] 14 3 e 7 8 B WM oW oT oMW e
| <snen group=> -%@008@@@0@0@@@,,, . @  riterassigned L.
Niciviotatatotelniotelalatnivio @  unbondedpad
< DO AVL 'G)QA AQE)| <
- LOBAVOVOBVEOABOT) . @  reservedpin
e !.vv%mm ;’AY ROONYAED — ||©  otherconfigura
& 2| (==« A'VAAAAAI'}: ) « & DIFFn
2 . ; . ~
IEFI Groups Report B ¢';"" . :v, DIFF_p
=k a8 = N G@@O@G§O€) N G DIFF_n output
= v Early Pin Planning ™ " Boa ®®8O AT, nli=] |[le’ DIFF_p output
=2 . .
P W Early Pin Planning. . 8%%‘&{?)A@@8@{%8%8 . CLK n
. " " T CLK_p
& > o sgrine ) e et atuutarotaols ol -
= B Export Pin Assign Tz as:sisemunEmmBE® ®) Other dual purp. .
6.0 B e Einder v —_ . @ msewo
8 z RASEL 1 o
[ = | Named] + v|«» Edit ‘ Filter: Pins: all -
o | @
‘:; 2 Node Name Direction Location 1fO Standard 1/O Bank Reserved Current Streng ™
[ & BUTTON Input 2.5V (default) 8mA (default)
i % LED[3] Output 2.5V (default) 8mA (default)
% LED[2] Output 2.5V (defaul) 8mA (default
g % LED[] Output 2.5V (default) 8mA (default) ,
2| < >
0% 00:00:00

]
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2. Pin Planner @ All Pins YANZ, THA U THEALTNDE U HARRIN TS EEFHEZRL TS,
BEVZDITIZHSD Location BT LI, [R 4-1-1] DEBY ELBEEIRELET,

[& 411) ELBETHAUR

Cyclone® 10 LP Evaluation Kit MAX® 10 FPGA Evaluation Kit
BUTTON D9 120
LED[3] 13 140
LED[2] 14 135
LED[1] K15 134
LED[O] L14 132
OSC_CLK El 27
RESET E15 121
® Note:

BEVBEN, FATAHER—FDEDEIRRAALYF R DIP A YF. LED LD M E. SHER
—KDYI7LU R =T LRI THEZEL TS,

* |Named: * - Edit: |
= I - T ————— |
@ . BU_I:DUT\IE MName l Direction Location I/0 Bank 9‘\7’)[/7')“}7[_,‘ 7°)b’5f'7>-'JZI~iJ\B erved
o nput GiNoy O N
" LED[3] Qutput PIN_DS I0BANK_7 C ELESERR
. LED[2] Output PIN_D11 IOBANK_7 Column IO DIFFIO_T23n
" LED[1] Output PIN_D12 IOBANK_7 Column I/O DIFFIO_T23p
?”-t LED[O] Output FIN_D14 IOBANK_7 Column I/O DIFFIO_T24p
B_ 0O5C_CLK Input PIN_D15 IOBANK_6 Row 1/O
= RESET Input PIN_D16& IOBANK_6 Row 1/O
<<new node>> PIN_E1 IOBANK_1 Dedicated Clock CLK1, DIFFCLK_On
PIN_E2 IOBANK_1 Dedicated Clock CLKD, DIFFCLK_Op
= PIN_E& IOBANK_8 Column IfO DIFFIO_Téep, DATAG
[ PIN_E7 IOBANK_B Column I/O DATAS hd

A ff: Cyclone® 10 LP Evaluation Kit MDIHFE

3. PinPlanner @ AllPins JRAMMZEWNT, HELBADITIZHS 1/0Standard BT LIZ, [R 4-1-2] DEBY
I/0 FEEIRELET .

(% 4-12] /o ETH 1%

MAX® 10 FPGA Evaluation Kit

Cyclone® 10 LP Evaluation Kit

|
ALTIMA Company, MACNICA, Inc.

Rev.3

BUTTON 3.3-VLVTTL 3.3-VLVTTL
LED[3] 3.3-VLVTTL 3.3-VLVTTL
LED[2] 3.3-VLVTTL 3.3-VLVTTL
LED[1] 3.3-VLVTTL 3.3-VLVTTL
LED[0] 3.3-VLVTTL 3.3-VLVTTL
0SC_CLK 3.3-VLVTTL 3.3-VLVTTL
RESET 3.3-VLVTTL 3.3-VLVTTL

2024 £ 10 A
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8%

® LITIC, CCTOERICEBELIZFF1 A METERNLET  Z5EIZELN,
Quartus Prime [ELHTHAF - EV-FHAL DHE]
Quartus Prime [ELOHTHAR - TNAR-ATLa> DEFFE]

LET THAVDELTHAUIFIRTTY,

4-2. A3 T Hl%
SHRIBERICH L CHREDEERE—RERTET =0, F/Z T fIHEERLE T,

Quartus® Prime T, ASIC R TIEERIZFRAINTLYS Synopsys Design Constraints (SDC) 774 )L-T4+—
IYRTRAZIT FlFI%1TUOET,

1. Quartus® Prime MDA=1—M5 Tools » Timing Analyzer %EiRL . Timing Analyzer "4 RO%EFRRLET,

2. Timing Analyzer 4RO MA=1—h\5 File > New SDC File %3EIR9 B&. Quartus® Prime DAL )
AR™IIZ SDC T7AIL-TT AN BREFET

3. SDC Z7AILIZ, Fita—F#AAL TS,

[+ )L 4-2-1] sbc a—FK

create clock -period 20.000 -name osc_clk 0SC CLK
derive pll clocks

derive clock uncertainty

4. Quartus® Prime MA=a1—M5 File > Save As... Z1EIRL. SDC T7AILIZARIEFHTTRELE T,
[ 421)] THAUI7MIVERET DEDIEENE

EE | NS
RFETBTF /N — C:/AlteraFPGA_lab/my _first_fpga
FrINE my_first_fpga_top.sdc
7L/ DELE Synopsys Design Constraints Files (*.sdc)
Ad(d file to current project 7-7<3> On

5. sdc Z7AMIDATEIHZHD [X] RIVEIIvIL. T7AIVEFHACET,

]
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6. Timing Analyzer 74> ROMA=1—h\5 File > Close Z#IRL ., T4 ROEFLCET .

7. Project Navigator 74> KD FILE 92 1) A% Files (ZHIYEEZ . my first_fpga_top.sdc MIRFED T
OV IMIBHFIN TSI EFERLET .

Eile Edit WView Project Assignments Processing Tools Window

O fs I my_first_fpga - -
¢ 2 [ & &% e Ly P8 qqQ
Project Navigator E| Files ~hpe =
Files

% my_first_fpga_top.sdc ]

o simple_countervhd
E% counter_bus_mux.vhd
E plaip

Eﬁ my_first_fpga.vhd

B %
® LITFIC,. CCTOEEICEELIZFFANECERNLET , C8ELIESLN,
[Quartus Prime [ZLHTHAR - TimeQuest [CTLBEAIVTFHIFIND X

LLET 2430 FIFH-TTY,

CNT, THAUITHT HFIREIFT T LELT=

5. aAVINLIVEETTS
SERLI=THAZAVNAILLET  (COEEX. RFEIO—O [6] [ZHT=YFET,)

s B x | m
PESEI - A B8 |3 B B =
B 1 i i il | 5 7 =
%oz fig ] = i > -~ ] H
ROhZ > & ] = ) ] = g "
eLial = T 2 i = > 5 L
e = @D @D = I 4 =
i® = d i >
B T :g'. ) ) -3 . )
Questa-Intel FPGA Edition Quartus Prime

AV IVZEYERESNDT7AIL (A8 IL-LIR—hOTOAT S35 - D74 IVIEE) ZRETST74
IWE—ZRETOS oM T4HILE —RITERLET,
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COEERIWATEHYFEREAD, TADIIM THILT —HABESNEELAOTGYET,

Quartus® Prime MDA=a1—MH5 Assignments > Settings > Compilation Process Settings %:&3RL . Save
project output files in specified directory A7 3 EH/ILET,

— Settings - my_first_fpga

Category:

- O X

General

Files

Libraries
¥ P Settings

Design Templates

Voltage

T dure

IP Catalog Search Locations

Operating Settings and Conditions

Compilation Process Settings

Specify Compilation Process options.
Parallel compilation

®) Use global parallel compilation setting from Options dialog box - Use all available processors
O Use all available processors

O Maximum processors allowed: 1

"[ Compilation Process Settings I

[ use smart compilation Preserve fewer node names to save disk space

¥ EDA Tool Settings
Design Entry/Synthesis
Simulation
Board-Level
Compiler Settings
VHDL Input
Verilog HDL Input
Default Parameters
Timing Analyzer

Assembler

Macimn Accictant

Incremental Compilation

Run Assembler during compilation [] Run 1O assignment analysis before compilation
[] run Netlist Viewers preprocessing during compilation

Enable multicorner support for Timing Analyzer and EDA Netlist Writer

[ Export version-compatible datal

Directory name [& output files (774 /LK) DFEET OK

Export directory:

Save project output files in specified directory

Directory name: |output_files |

More Settines...

1.  Quartus® Prime MA=1—M\5 Processing > Start Compilation ZEIRL ., A\ ILEETLET,

AV IV, RIBEBAOEERRR. 23T, 7053530
G 07 AR BETIThhE T,

AV IVEEITT BE. Messages "I4 2 RrIIZHk R ILIEHRMN R :
RENFET, ChbAvE—SICELTIE, 23 B #8E(caLt "

<=Ly,

AILBIITY

Messages "I4/R™IZ

Y—ILIN—DTAAVTRITI HESE
CDRE !

- My_TIFrsT_Tpga l

¥ P
- [ P &
-]

Quartus Prime Full Compilation was successful D Ayt—U R TET=5H, a/\

e @

o
o s N o o r o
AVNAILDMETTHE. TV AIL-LiR—b v e e et reosen
\ 2 $EFEA /B OLOVR CXAAR PmED A

(Compilation Report) ABEEIRYT7YTL. T o e e o

\ \E R P T U -
DRI ERBRTFENES  RIEENI g e —

B2 Flow Non-Defaul: Globel Set{| Quartus Prime Versian ——

Analysis & Synthesis. Fitter, Assembler, Timing .
Analyzer D TFEC&IZ, LIR—FOYERRESh =

B counter_bus_raccounter_bus._ mus_inst
. B2 Flow Elapsed Trme

FY . A—H (3. BODOEARITEYILE
PMTONENEREET Sz AV ()L
R—red ROBENHYET

ML RORF A PETELZELY,

2024 £ 10 A

Revision Name my._frst_fpga
B o 0% Sumamans | Fotamant Bt sizemm my_first_fpga
Compilation .= 38 O Quartus P x Cyclone 10LF
Al B! 7
Task 0 Full Compilation was successiul (8 wamings) ST
N 1 Final
) 1 31/ 24528(<1%)
: o
T EDA Nethist Wiriter |[votal pins 71151 (5%
ning il O Flow Messages. Total virtual pins. 0
O Flow Suppressed Messages || Total memory bits 0/608,256 (0 %)
< > ||« |3 >
afla O A A A B8Eind. B8 Find Nest
9
= | Type e ~
o
° write_settings_fles—off my_first_fpg _first_fpga
i may cause overloading on shared machi set the global ;
0 2 1FPGA st_fpga/sinulation/modelsin/” for EDA sim
o
o v
.
£ spstemis o 323)
L sptemiel  processin gl
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B 5%
® LTI, CCTOEEICEELI-FXaAVMNESERNLET , SSEEEL,
lQuartus Prime [ZUHTHAR - a i/ f)L-Lii—k-D74ILD R A

AN IL-LIR—FEFCERICBURRSESIZ(E., Quartus® Prime MDA=1—M\D Processing >
Compilation Report %ERLTIIZELY,

6. BASVJERELIT S

VNIV DEEBERIERN, —F—D A BREBRLI-AZHEZELET , (COEEL. BEFD
a—o [7] [2h=YET,)

i | W % Mm@
;2> A A @A BH @ B B |=
o ] i ] il | g 7 =
R 2t 8 5 g # > = O i
nokz > # ] Z ) ] = g i
wroG| & i 2 L */ P4 2 L
= = ® ® iE |n 7 =

® ® ! i >

& T 3 3 7

b
Questa-Intel FPGA Edition Quartus Prime

Quartus® Prime (&, 32/ A JLEFTERBFIC, SV REEBERLTVNET . A—H—DBRNIZEERLI-
RAZVT FIFI LB BRARLIZIED AT EREZHE L A—F—DEREFHE (Avh) LTLSEHNES
M% Timing Analyzer LR—hCHERRT BT EMTEE T, Timing Analyzer LIR—bD#ERMN 1—H—DER{E
FHELTULVELES  EMTEIMEERIILAL 0. Z13 RS FEICEELEETIETT .

FFTAVIRAN-LR—PRD s
Timing Analyzer L7 R—hFCHEEHER =

DY EHERL. ZAZIUT HAYE
TETCWEWERRAH-EEIE. £
DNREFELET . ZDH Timing
Analyzer ZAIEZESIL TCERZER
L. BELEZFNITZYEE A

ZD1=8h. yRvIZxd BEH/ZE
FHDEZ AP LORAZKT St
IRT VT EA LOR—ILERL LES
o=, BRI T BITICEELA
BEELET,

0% 000000 Redy

]
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. Quartus® Prime Standard Edition BARY b0 x7 EEFa—FJ7IL
MM ACNIC A
CDF1—MJTILIE FPGA BIRDE X F—%RELTHEY. TSI THAUIIA/IUTHIERRE
FTHERNFIONDEHEDT=0 . FAZIU T REEFEIZBLFE T, Quartus® Prime DIREICEBN TE=H. RDX
TYTELTER/LTIESLY,

5%
® LTI, CCTOEEICEELI-FXaAVMESERNLET , SSEEELY,
[Quartus Prime [ELHTHAR - TimeQuest [CKBRAIVTBRITD %]

@® Note:
® A—h—nK FPGA THZAIL-bL—=F (HIE)
[Quartus Prime /S—2x9k-0—X Il : 843781

® BHA DI FPGA DBASVIBEE Ao tSF— KiE

7. FRUSETETS

FHifiAR—F LD FPGA ZEIRICEMESEDEBMNES-D T ERLIZT7MLE FPGA AFHvO—F
LEYT, (COERI, FERIO—D [8] IZHYET,)

By | | B % m
PSR > B B O3 B| @ =
G 1 | ] il 3 =4 7 =
%2t g g 2 D) > _ o i
nohz > f ] 4 D X = 4 R
iR ® d 1 >
£ &t 3 EN 7
>
Questa-Intel FPGA Edition Quartus Prime
[\ ERE:

EREDORIFTIL, 32/ 1JLRIZ Quartus® Prime @ Timing Analyzer [Z&32AIF 1&EEA1TLY., Bt
EBYDIMENER TEINEREELET  HifF T 2213V E MR TEHI LN R TE =, h—F
EDTFINAANT—REEEAHFT,

SEIDEZFTIEFMIVTREIIEERLTWET A, BEOREREIINT 213 TR {To1-LTT
INAZNDEEAHFITOTLEELY,

@ Note:
Cyclone® LP Evaluation Kit ZZ FIFADIHZE (L. FRIIZ DIP XA YF [SW1]
D35 SW1AZAERDELSYIZEELTHLEERZEITo TS,
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TATIEVT T —EIE AR IVETRHIER SN ET

FPGA NEZFRALIHZEIL sof 774 JLTY , sof T7AMILIX, FPGA D SRAM EPRZEZRATT=-H DK T
9, SRAM l_-r—’sl’&i’éL/ut . FPGA ~MEFRSN S EIRAY OFF [ méb-—alat,ﬁiéhi? ZD1=
&. R AR—FDEFEZE OFF [ LT%XIEIO) BRI ARFIC FPGA DBMEET HF=0IIE. 1> TIL FPGA A
0):>74’J‘b—~/3/ ROM (FPGA HS#EENT BTN T—F ROM) IZREFELI=T AL DT —2EEEZ AT
ENHYET a0 T4TL—30 ROM AEEZRADIFAIX pof T7MILTT,

OV 749 L—32 ROM NEFZFAATHOLEEBRIIELITAET A, FPGA ~ADT—IEEAAHFFREELER
TAVI4TL—30 ROM ANDEEAH ZIZEENINDEZEE, EEAH/EEMZ HEICKT HETE

U LRAH BT, —ARAIICIZ I FPGA DEMENMERIIZITL BENENLEHERL-LTaV Dy
JL—3> ROM 12709 S LT HIEEFHELTNVET,

COFa—k)FZILIZBWTE. TF(E FPGA [T sof I7AILEEZ AR EMRETZ{To=&I12a 045

L—i3> ROM NESRAHZETVET,

7-1.

sof IJ7MILEEZAL

AryoO—K-r—J )L /Xy, FHER—FEERLET

A= LD ITAG ARVF—DEEPHREL, FEHEAR—FDL1—H—H 1 FORIEREZE CHERTZE,
(& 7-11] #oo0—KR-5r—J )LD

SRR —F

1. Cyclone® 10 LP EvaluationKit [Z{FELTLV54—TJLIZELAT. mini USB (Type-B)
ZEMEAR—RIZESELET,

2. USB A—TJ I D5 ENARIE—F /YA AEHRL TS, (Fova—
R-r—D L EEBRERy—IILEFALTVET,)

3. R—FIZERMIHHEINET,

1. AT FPGA BrovO—R-4—J)L | KKk UsB —JILEHEHLET .

2. AVTIL FPGA By O—K-4—TJ )L | KEMSHE TR —T LD 10 pin
Ay —ZEHER—R LD JTAG ORI E—ITHERLET,

3. EIRA UsB 7—TJ LT, /AL LEHIAR—REERLET . (R—FIZERA
HiEShET,

Cyclone® 10 LP
Evaluation Kit

MAX® 10 FPGA
Evaluation Kit

Quartus® Prime M A=a1—7MH\5 Tools > Programmer %3%EiRL . Programmer D4R OEREEHLET,
Programmer 71> K™) M Hardware Setup R3A%9')vILET,

& Programmer - ] = m | ] ]

Eile Edit MView Processing Tools Window Help

ek Hardware Setup... | |Ne Hardware Mede:  JTAG s Progress:

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

- L P [ LT R LI R, o

]
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4. Hardware Settings 22 0 Currently selected hardware DT )LE ) AW S, FHRTHF HoO0—
K- —J)LEREIRL . Close REED)vILET,

4 Hardware Setup X

Hardware Seftings | JTAG Seftings

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

hardware setup applies only to the current programmer window.

Currently selected hardware: | Mo Hardware h I

Hardware frequency: Hz

Availahle hardware iterms

[& 7-1-2] Currently selected hardware |Z3EIRT B —TIL4A

FEfAR—~ Currently selected hardware [ZHHEh 2 AR

Cyclone® 10 LP Evaluation Kit | Cyclone 10 LP Evaluation Kit
AT RS Hoo0—K-r—J)LE
(161l: USB-Blaster I1)

MAX® 10 FPGA Evaluation Kit

5.  Programmer 42 R®MD Mode TILA ) ARKY, JTAG ZEIRLET

QPFDQF‘!ITIITIEF‘ | HD W H BN T N L N B N CETE

File Edit WView Processing Tools ‘Window Help

o, Hardware Setup... |Cyclone 10 LP Evaluation Kit [USE-1] | Mode | JTAG - F

[] Enable real-time ISP to allow background pragramming when available In-Socket Programming

| pacsive Serial —
File Device Checksum Usercod 5 tive Serial Programming ank-
Caonfigure Check

Wi st

k] p—

A 5l Cyclone® 10 LP Evaluation Kit DIHFE

@® Note:
Cyclone® 10 LP Evaluation Kit [&, A2 7h—K A2 FJL FPGA Ao O—K-4—J )L || XiSER
T9 . &oT. ZHFIARINC 4TI FPGA ZooO—R-5—J)L 1| DESANEALVA—)L
LTLZELY,
ATV FPGA Ao O—K-—TJ )L I (X, TCK FBiRBELEAIEETT . 25X, T2 Web
R=UFTHEIZELN,
USB-Blaster™ Il @ TCK BELREEZEBLTHELS

]
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6. Programmer 4R ® File HIZIXTOCIHNHED my_first_foga.sof 774 LT TIZEEFSh .
Device HIZIZFTODIMTIEELT: FPGA DEIBEBNRR TSN TINET,

File Edit Wiew Processing Tools Window Help

;, Hardware Setup... [Cyclone 10 LP Evaluation Kit [USE-1] Mode: | JTAG

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

W gt File Device Checksum Usercode Program/  Verify
Configure
o Stop output_files/my first fpga.sof 10CLO25YU256 00138A30  00713BA30
M Auto Detect
<
Delete
E‘, 0_ A o —
W add File.. iR —b Device HDET
U Change Fie.. e Cyclone® 10 LP Evaluation Kit 10CLO25YU256
TOI H H
Boaverite | || P : MAX® 10 FPGA Evaluation Kit | 10MO8SAE144
* Add Device... EEEERRERRRR
10CLOZ25YUZ56
i yp ) TDOD
g Nown

A f§l: Cyclone® 10 LP Evaluation Kit DHE

HL sof F7ANDKRBEDIHZEILX. Add File KRBV E )y I L WHEEITLILE—
Youtput_files¥ my_first_foga.sof %EiR#%. Open R2%41)yILT File #RIZEEZLET,

HBANE, BID sof T7AMILDEFINTNDIGEEIZIE. TDT7AILEEIRKIC Change File RE %Y
Yo LT YWHEETF/LZ—Youtput_files¥ my first_fpga.sof Z#EELELET,

7. Programmer 4RO D my first fpga.sof TTDHEIZEH S Program/Configure T a|ZFzvi%

ANFEY,
W giart File Device Checksum Usercode Program/ | Verify  Blank-
Configure Check
Ha Stop output_files/my_first_fpga.sof 10CLO25YU256 00138A30  0073BA30

ﬂ Avitn Netart

A ff: Cyclone® 10 LP Evaluation Kit MDIHFE

8. Programmer "4 ROM Start RAED) YL, FPGA ~DFAHO—REFIALET

File Device Checksum Usercode Program Veri Blank-
PtE“ Start g f fy
Configure Check
i stop output_files/my_first_fpga.sof 10CLO25YU256  0D013BA30  0D138A30

ﬂ Antn Nietart
A f§l: Cyclone® 10 LP Evaluation Kit D&H&

]
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Programmer 4> K™ @ Progress /\—hHY 100% [Z7#:Y . Quartus® Prime @ Messages "4 K™
(System A7) 12 Info: Successfully performed operation(s) MAvt—IFHERTERS, T—40D4 520

N <
—rIEETTY,
File Edit View Processing Tools Window Help Search altera.com
;Hardware Setup... |Cyclone 10 LP Evaluation Kit [USE-1] Mode: | JTAG 5 Progress: 100% (Successful) l]
[] Enable real-time ISP to allow background programming when available
wh giart File Device Checksum Usercode Program/  Verify  Blank- Examine  Sec
Configure Check Bi
- Stop output_files/my_first_fpgasof 10CLO25Y U256 00138A30  00138A30
v . . o~ .
A  {§l: Cyclone® 10 LP Evaluation Kit DIZE&
=
g lal @ & A A | <<Filters> M Eind.. | 88 Find Next
i
= || Type D Message
@ 209060 started Programmer operation at
@ 209016 configuring device index 1
© 209017 pevice 1 contains JTAG ID code Ox020F30DD
© 209007 configuration succeeded -- 1 device(s) configured
@ 209011 Successfully performed operation(s)
© 209061 ended Programmer operation at
]
4
E System (12) Processing (123)

A Messages 74K

8 E EHTENMFRIIET S £5FIC. FPGA DENFEREELETT .

7-2.a22745L—3 ROM [ZEFA

A\ SERE:

By

CDEZEIZL. I sof T7AIVICKDEMINERREL (7-1 &) Z1TL). FPGA DEMEICIBEIEDLEHE

W EZERERRL= L TITo TSN,

7-2-1. AVI4FL—ar ROM ADTFOT S35 DA IVEERT S

FRATBHFR—FIZECT-aY 745 L—3> ROM BOTAS S35 D7 )L%E sof 7/ ILH B4

mLET,
[& 7-2-11]

SR —R IR LAY 745 L— 3> ROM ET7AIL

FHER—F 2247 L—3> ROM BT %771
EPCQ64
Cyclone® 10 LP Evaluation Kit Jic
EPCQ128A
MAX® 10 FPGA Evaluation Kit MAX 10 g CFM .pof
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@® Note:

Cyclone® 10 LP Evaluation Kit 23 &I TLVSaVT045 L—2a>r ROM (F, R—FK-JED IV (&Y
BHYFT FAHIBERMNED ROM [ZxEGELTLIYS AN, Cycone 10 LP Evaluation Kit —H—HA
FCREEAL TLZALY,

EPCQ64 / EPCQ128A . ERDECIFIEHALRRIZIEC T pof I7AILIZERELTULVET , (Cyclone®
10 LP Evaluation Kit MDIEFALFRIL. pof T7AIL-TOHSIU T (ZIEXTIE)

MAX® 10 (&, NE® CFM fBiEIZar 245 L—ar - T—43%709 S LLET,

1. Quartus® Prime MDA=a1—M\5 File > Convert Programming Files %33RL . #281LET,

2. Convert Programming Files # A 705w X®D Output programming file ¥RAZEHELET,

[ 7-2-1-2] Output programming file

Cyclone® 10 LP Evaluation Kit MAX® 10 FPGA Evaluation Kit
Programming file type JTAG Indirect Configuration File (.jic) Programmer Object File (.pof)
Mode Active Serial Internal Configuration
Configuration device EPCQ64 EPCQ128A —
File Name output_files/my_first_fpga.jic output_files/my_first_fpga.pof

Output programming file

Programming file type: | JTAG Indirect Configuration File [jic) -
Options/Boot info... | Configuration device: | EPCQ128A ~ dbude: Active Serial ~
File name: output_files/my_first_fpga jic
Advanced... Rermnotef/Local update difference file: | NONE

Create Memory Map File (Generate my_first_fpga.map)
Create CvP files (Generate my_first_fpga periph_jic and my_first_fpga.core.rbf)

U Create config data RPD (Generate my _first_fpga_auto.rpd)

A f5l: Cyclone® 10 LP Evaluation Kit / EPCQ128A DiGF&E
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Cyclone® 10 LP Evaluation Kit L—#—73 Convert Programming Files 125U\ Car 745 L— 3> ROM
ZBIRT DR DTS VRXRILEI )L HEORBFLBRLET, (X 7-2-1-3] )

[& 7-2-1-3] Configuration Device # A7 ASRYI X

HE BEWE |
Device family Cyclone 10 LP
Configuration mode Active Serial
Configuration device EPCQ64 FT=IE EPCQ128A
[} Configuration Device d
Device family: Cyclone 10 LP e
Configuration mode: Active Serial A
Custom database directory: | <Quartus Prime install folder> | Browse...
Configuration Device Initialization Program Erase Verify/Blank-Check/Examine Ten 4| P
MName filter:
Device name: EPCQT128A
A
Name Device IDx
1 =<new device>>
o [ Device |/O voltage:
3 EEPC[N 28A Device density:
4 |EPCONS Total device die:
5 EPCOQTBA
6 EPCQZ56 Single I/O mode dummy clock:
7 EPCO32 CQuad /O mode dummy clock:
8 EPCO32A
Q Programming flow tem plate: Ed
9 EPCO4A
10 EPCO512 Save as template
11 EPCQB4
12 EPCOB4A v
Delete < >
OK Cancel Apply

A ffl: O2T745L—a> ROM IR (Cyclone® 10 LP Evaluation Kit)

3. Convert Programming Files %4 7 0% 1Ry XD Input files to convert #REHRELET .

@ (Cyclone® 10 LP Evaluation Kit T—H—@DAFEEL TSN, )
Flash Loader 1T7%/\4 54 NEIRL . Add Device 1R3> %91)v9LET ,

Input files to convert

File/Data area Properties Start Address Add Hex Data
Flash Loader Add Sof Page
SOF Data Page O <auto>
Add Device...
L =]

]
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@ (Cyclone® 10 LP Evaluation Kit 1—H —DFHIERL TS, )

Select Devices # A4 7 RAJRYIAMG ., BFFER—FIZIELT=T /31 RT731)— (Device family) &7 734 X
£ (Device name) Z3ERL . oK REAVED)vILET,

& Select Devices *
Device family Device name

APEX20K & [ 10cLoosy Cnl Mew...
Arria 10 [] 10cLo06z

Import...
Arria GX [ 1ocLotov mpo
Arria Il GX [ 1ocLo10z Export..
Arriall GZ [ 10cLoey
Arria v 1 10r1 0167 Edit...
ArriaV GZ M 10cLozsy e
Loclons L1 10CLo252

¥ cyclone 10LP [ 1ocLoaoy Uncheck All
Cyclone I [ 1ocLos0z
Cyclone I [] 10cLossy
Cyclone Il LS [ 10cLossz
Cyclone IV E [] 10cLosov
Cyclone IV GX [] 1ocLosoz
Cyclone v [ 1ocL1zov
e =7 1 anciana= v
OK Cancel

(3 SOF Data 1T&/\AZ4ANEIRL. Add File RA%ED)vILET,

Input files to conwvert

File/Data area Properties Start Address Add Hex Data
b
Flash Loader Add Sof Page
10CLO25Y
SOF Data Page 0 <autos FEEE
Remaove
A Cyclone® 10 LP Evaluation Kit 1—H—QDEE
Input files to conwvert
File/Data area Properties Start Address Add Hex Data

SOF Data Page_O <auto> ]

Add Sof Page

Add Eile...

A MAX® 10 FPGA Evaluation Kit 1—H—®DIE &

]
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@ my_first_fpga.sof 771 ILEEEL. Open RAVED )V ILET,

@ Select Input File

Look in: C:\intelFPGA_pri\my_first fpga\output files - 2 © @ E]

H My Computer

File name: |my_first_fpga.sof || Open

Files of type: | SRAM Object Files (*.sof) A Cancel

4. Convert Programming Files &4 7AJHRYIRD Generate RZ %)y, A T45L—3> ROM
BoI0g 3205 - 07/ IVEERLET,

5.  Convert Programming Files # 4 7BJRYIAD Close K3 %E0) v, FAT7RTRYIREFHLCET,

(O Quartus Prime

Generated output_files/my _first_fpga.jic successfully

> % Quartus Prime hod

Generated output_files/my_first_fpga.pof successfully

[ox | o]

LET avo45L—3> ROM ADTAS S35 - 074 ILDNERRLELT -,

7-2-2. AV I L—3> ROM ATOY S35 93
1. Aoro—K-—7J)L /8vay, FHiR—REERLE T,
R—F LD J7TAG 24— DEBEOHEEIL, FEHBAR—FD1—H—H 1 FOEBREECRETEEL,

SR —F

[& 7-2-2-1) B9o0—K-5—J )LDk

Cyclone® 10 LP
Evaluation Kit

1. Cyclone® 10LP Evaluation Kit IZffELTL\B4—J JLIZELNT. mini USB (Type-B)
FEMER—RIZERRLET

2. USB #—J D53 ENARIE—F/NVIAUAEHRL TSN, (For0—
R-r—J L EERIEHRT—TIILEFRALTLVET,)

3. R—RIZERIEIEEINFET,

MAX® 10 FPGA
Evaluation Kit

1. AT FPGA #rovO—R-4—J)L | Kikk USB —JILEHEHLET .

2. AVTIL FPGA BrovO—R-4—J )L | KEMSHE TS —TILD 10 pin
Ay —FEMIEAR—R_ED JTAG aRIA—ITHERLET,

3. ERA USB 7—J LT NV EFHBER—FEERLET . (R—FIZERN
HiaShET,
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2. Quartus® Prime MDA=1—MS Tools > Programmer %3E&iRL . Programmer "4 Ro%EEEILET ,

3. Programmer 74> KT M Hardware Setup R %9y LET,

File Edit Wiew Processing Tools Window Help

(%]
m
w
[al
o
]

ks Hardware Setup...| | No Hardware Mode: | JTAG hd Progress:

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

4.  Hardware Settings 27 0 Currently selected hardware DT )LE ) A, FRTHF o O0—
Ko —DJIL%EFEIRL. Close RAED)VILET,

 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.

Currently selected hardware: | Mo Hardware -

Hardware frequency: Hz

Available hardware items

[& 7-2-2-2] Currently selected hardware 1Z&IRT 245 —T L4

@R —F Currently selected hardware [ZHHEhBEH]

Cyclone® 10 LP Evaluation Kit | Cyclone® 10 LP Evaluation Kit
FRTIE I a—R-r—TJILE
(151: USB-Blaster Il)

MAX® 10 FPGA Evaluation Kit

@® Note:
Cyclone® 10 LP Evaluation Kit (&, A 7R—F 42T J)L FPGA A2 A—R-4—J)L | }HIEERTT,
FOT. ZHIFRINZ A>T IV FPGA B BA—R-4—T )L | DRSA1\EARA—)L LTIZALY,
ATV FPGA B A—R-—TJ)L Il £, TCK FiREEEREEETY , 3HllE. T2 Web R—2
ETSEZALN,
USB-Blaster™ Il @) TCK BEIEBZEEELTHES

]
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5.  Programmer 4R ®MD Mode TILA 1) ARKY, JTAG ZERLET,

File Edit View Processing Tools Window Help

; Hardware Setup... ‘Cl_.rclune 10 LP Evaluation Kit [USB-1]

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

In-Socket Programming

s — File

I

Device Checksum

A f5l: Cyclone® 10 LP Evaluation Kit D&

Usercod| active Serial Programming

Passive Serial
ank-

Configure Check

6. Programmer 74K oM File &< my_first_foga.sof 774 LT TIZEEFINTLBIESRIZIZE, sof 7
FAIWENAZANERL Delete RE%ED') U THIBR (Z2HRIT) LTIZALY,

7. Programmer 4R @D Add File RAV%ED) L. WAEE T+ )L F —Youtput_files NIZH S
my_first_fpga.jic 32\NE my_first_foga.pof 774 IL%EFEIRL. Open REEH)vH LT File HRIZZE%

LET,

[%& 7-2-2-3] Currently selected hardware 1Z3&IRT 245 —T L4

SR

BiRT5774)L

Cyclone® 10 LP Evaluation Kit

my_first_fpga.jic

MAX® 10 FPGA Evaluation Kit

my_first_fpga.pof

T7AILEEZED Programmer EEIE. COKXIITHYET,

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

Fil
Y start e

Ml Stop <none>

M Auto Detect output_files/my_first_fpga jic

Device Checksum Usercode
10CLOZ25Y 00000000 001804EB
EPCO128A F433D199
4&

Program/  Verify = Blank- E
Configure Check

| | |

Delete

e add File...

& ChangeFile.. ||  Lasssssess

A save File T

- r

Add Device... TOI H

:

—’ :

 yp :
e
LT 10CLO25Y

oo

Fs

EPCO128A I #:—F'UI:*:)H:/?f){ Al a)

a1—H—( EPCQ64

A Cyclone® 10 LP Evaluation Kit / EPCQ128A DIFE
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[J Enable real-time ISP to allow bac kground programming when available

i Start File Device Checksum Usercode Program/ Verify  Blank
Configure Cheq
th stop output_files/my_first_fpga pof 10MOBSAE144 026672D8  OO0BA94F O O O
&% Auto Detect CFMO O O O
UFM O O O
Delete
i >
U add File. "
TTTTTTT
e Change File... a =
™ H
4 save File — E E
H H
H o
.AddDE\JICE EEENEEEEEE
T0OMOBSAET44
Ay up p TDO
! Down
v

A MAX® 10 FPGA Evaluation Kit DIHF&

8. Programmer IA>RHODTOTSIVT AT 3 EHELET,

AV T74F2L—3> ROM (2TOY S5 T 518, (R 7-2-2-4] Z5EIZ Program/Configure 473
AVITFIVITEANET,

[& 7-2-2-4) Program/Configure A>3

o N Program/Configure 43>

Cyclone® 10 LP {A Factory default enhanced SFL image

ErlrEen L A output_files/my_first_fpga.jic

File Device Checksum Usercode Program/ | Verify
Configure
Factary default enhanced SFL image 10CLo25Y 001804EB 0071804EE
output_files/my first_fpgajic EPCQ128A F433D193 O

X jic ZPANBIDA T avE B 5. Factory default enhanced SFL image {IE EEIRIIZE

ITEYET,
MAX® 10 FPGA 2 output_files/my_first_fpga.pof
Evaluation Kit
A CFMO
U UFM
File Device Checksum Usercode Program/ | WVerify
Configure
output_filesfoutput_file.pof TOMOBSAET 44 D43719F 46 DO0BB13B v
CFMO v
UFM

9. Programmer "I RI®D Start RAVED) YL, A T4TL—32 ROM ~NDF D2 O—R%ERHIAL
F 9, Progress /\—HY 100% [Z4Y . Quartus Prime 0D Messages 742K (System #7) [Z Info:
Successfully performed operation(s) MDAy t—I MR TEzL, T—ADF I A—RIEETTY,

]
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¥ Programmer 4R
Eile Edit Miew Processing Tools Window Help search altera.com
;Hardware Setup... |Cyclone 10 LP Evaluation Kit [USB-1] Mode: | JTAG 7 Progress: 100% (Successful) m
DEnablereal—timeISPtoallowbac round programming when available
prog| g
[T File Device Checksum Usercade Program/  Verify  Blank- Examine  Sec
Configure Check Bi
%Sto x ’
P outpu
P g llan @ & A A <<Filter=> M Eind.. | M8 Find Next
Al R
= | Type D Message
@ 209060 started Programmer operation at
© 209016 configuring device index 1
© 209017 pevice 1 contains JTAG ID code Ox020F30DD
@ 209007 configuration succeeded -- 1 device(s) configured
© 209011 Successfu'l'lx Eerformed oeerat'lon(s)
© 209061 ended Programmer operation at
&
-
E System (12) Processing (123)

A Messages D4R

B 8%
® LITIC, CCTOEEICEELZFFAV RS LU Ty
lQuartus Prime [FLOHTHAF - T/ (4 R-F04

[Quartus Prime - 7014

CERNLET , ZBELEE,
ST DAEE]
S22 7AW D H L EZEHE (Convert Programming Files) |

FPGA #HT EPCQ T/AMA~NTOY

SI4 (Ic Faygs53u4)

LET avo45L—230 ROM ADEZAAIEZET T,
FHMliAR—
n(Z& (8E #SHE) ZRERL T,

&FHER—F OB ITL—Lav RSV L. UTOEBY TS,

(XK 7-2-25) Bar o459 L—Yav RS

FED BaVI4TL—2aVARFVERTL, sof I71ILEEEAATZIRERRRDOEIMEL T

B —

Cyclone® 10 LP Evaluation Kit

MAX® 10 FPGA Evaluation Kit

JIVIHRIES s1

SW2
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5. EECHERIEETS
EHE FHER—F) £T FPGA D IELSEMET A0 EREALET . (COEZEX, R IO—O [9] I2HT-

YFEJ,)
c:o2 A B B O B |a| =
P 1 i@ i# il 3 ~ 7 =
%2t [ L] = # > A [m] i
nObs > f ] Z D ] = A i
2LLal & 1" 2 i « > 5 i
2 = @D 2] E [N o d =
i = J i >
£ 5t 3 £ 7
1 i i i -
Questa-Intel FPGA Edition Quartus Prime

COF1—RI)T7ILTIE, LED ARKTELIWHETT S (WD L Fh) BfFEERLEL.
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