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Note: = Linux DT XFEZ—23AZDUNTE LU TDN—2FELSES,
Operating System Support
- BRYINIZITDE I A—RIZOVNTEEIEL, AV RR—ILITDWTFSE o E TBLZELY,
® AUTIL FPGA #orO—K-7—7JJL Il (I8 USB-Blaster™ II)*

- A T FPGA Ao A—K-4—7J)L (I8 USB-Blaster)®, Ff=I& 42T
JLU FPGA 4/—Hyhk-4—T )L (IB EthernetBlaster Il) TEA]

Notes: = CFFIZHE12TILED FPGA FHEF v OBFREF =LY, L35
I O0—Rr—T )L F T ED#EEE NBES A TLVE/A—R (4 On-Board
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[TIPs] USB-Blaster ™ DR A/ \F4 RF—/LL THLS
® A2TIL FPGA DEFINT-FFRFTVH

- Fa—MITILORER—FIETTFROEEYTT

Board Device Family Available devices Aroon—K-—J)L
MAX® 10 FPGA Evaluation Kit MAX 10 10MO8SAE144C8G WE
- TE
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On-Board USB-Blaster
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ZOFa—M)7ILTIE, TORIILHERERZ/N\—R I 7R EEE (LT HDL) THRELET .
FRR—KFED LED &, ANRAVICKY Rl T 2 REZHIEHT HOMEBEBEERLET . TOVIRIE
UTDERYTT,
COHREBEKIL, 3 DDMARETHERLET

LED
, =

et il
SO HEE ®_’ ]
Uzw me m -
-2 RS m -l

FaPRA i

=

Rev.1 201847 A 4/46 ALTIMA Company, MACNICA, Inc.


https://www.altera.com/support/support-resources/download/os-support.html
https://service.macnica.co.jp/library/118877
https://service.macnica.co.jp/library/118817
https://forum.macnica.co.jp/t/topic/379
https://forum.macnica.co.jp/t/topic/378
https://www.altera.co.jp/products/boards_and_kits/dev-kits/altera/kit-max-10-evaluation.html
https://www.altera.co.jp/products/boards_and_kits/dev-kits/altera/cyclone-10-lp-evaluation-kit.html
https://www.macnica-mouser.jp/new/mpression/mpression-beryll-base-board/

. . N . Y
{'\ AL,IJMA Quartus Prime [ZCHTHAF - Quartus Prime 5 F1—rJ7IL

» PLL(Phase-Locked Loop) [Bli#&

NERIN D ABEN =IOV ESDRIRBEEE PR R, EXU 0OV DMEEL TN S EARTRER
EEETY .

- OV AER
ARSN=00v) DEEHA TUEETIEETY

- ELYSER (RIVFIL Y EER)
BHEOAANDSEDEND 1 DEBRATRYHTEIRTT,
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Quartus Prime Z#28ILET,
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1 D0 FPGA |2 TRARAEIRHBIZIE. Quartus Prime T 1 DDTO I INEEETAINENHYET,
ZOTOVIIMIFL T, HDL PRI T4y CRIBRIEEEVERL . BEFETLVET,

2-1-1. 7P O EERT B
HEREREERT BI2HT=Y. TOPCz IO EERLET,

1. File A=2— > New Project Wizard Z#iRLET . New Project Wizard &4 70T Ry XHEEEIL ., ]
[E(E Introduction R—UMFRIRINFET DT, Next RAVET)vIL, RNEAFET

File I Edit WView Project Assignments Processing
[ mew. Ctrl+h |
= Open. Ctrl+o =
~ pen + ia
Clase Ctrl+F4 I
Fox
i‘;il Mew Project Wizard...
Eﬁ Open Project.. Cirl+J
Save Project
Close Project
e b New Project Wizard E=
Save As J
Introduction
A saveall

The Mew 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

* S o 0 9

‘¥ou 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 dizlog box to add functionality to the

project.

Introduction D4Rz REILBERFSELELY
BEIE. COA T avITFIvIEANET,

I = Don't show me this introduction again I

< Back Mext > Finish | Cancel | l Help l

2. Directory, Name, Top-Level Entity R—ITl&, LT D1EHREEEKL . Next REAEI)vILET,

S
~

Directory, Name, Top-Level Entity "N—3/

What is the working directory for this project? C:¥intelFPGA_prj¥my _first_fpga

What is the name of this project? my_first_fpga

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

Note: = EZETF 7L OFIDIN, TOSTIORE, T7A/IL LT, EfBHFEDAEFFS -3, £
PIN—IDEFILTEEEA . -

o e |
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A Macnica Tremion, Cor

B New Project Wizard B
Directory, Name, Top-Level Entity

What is the working directory for this project?

C:fintelFPGA_prifmy first fpga E‘
What is the name of this project?
riy_first_fpga E‘

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.
my_first fpga L‘

Use Existing Project Settings...

= Back I[ Mext = J[ ‘Finish H Cancel H Help

INYAUZHLMLE CY¥intelFPGA pri¥my_first_fpga T4LIR)ZE{ERL TLVELMES(X, AALT=
TALIR) DEBRERT Avt— (TR) ARFRSNET , Yes ZRIRL, 7—F2 5 - TALIREE

BLEY
| Cuartus Prime
I Directory "C:/intelFPGA_prj/my_first fpga" does not exist. Do you want to create

Loves J[ o

3. Project Type R—I Tl Empty project Z3EIRL . Next RAVED)vILET,

. -,

\_B New Project Wizard E=
Project Type
Select the type of project to create.

@ Ernpty project

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

") Project termplate

Create a project from an existing design ternplate. You can choose from design templates installed

with the Quartus Prime software, or download design templates from the Design Store:

o e |
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4. AddFiles R—IIE, AHBRET(Z Next RIAVEVVILET,
5.  Family, Device & Board Settings "— Tl FRT AR FYMIBHINTLNS1TIL FPGA DE!

BERLET,
Family, Device & Board Settings ~R—3%>
Pin Core
Board Device Family Package speed Available devices
count
grade
MAX® 10 FPGA Evaluation Kit MAX 10 EQFP 144 8 10MO8SAE144C8G
Cyclone® 10 LP Evaluation Kit Cyclone 10 LP UFBGA 256 7 10CLO25YU25617G
Beryll Cyclone V GX Base Board Cyclone V FPGA 672 7 _H6 5CGXFCAC6F27C7

@ Family (Device family TUFZR) TILE I 1) ZARHS, FPGA DT /NAR-T7IYEERLET,

@ Show in ‘Available devices’ list T!)7IZHULVT, LFERESZE(Z Package. Pin count. Core speed grade
DEBZEERLET  ERLFEIBEMN T4ILAEHELLY. Available devices 1RIZER LT HEBEDH
MIREINFET,

(3 Available devices M SR RDEBEE VI THEEL. N1F1FSEFET,

Note: = FRMZFATL TE Available devices E1=ZSDZEEH IR SNIRD FPGA HE D12
UVEEF(L, Show in - Available devices” list L'/ 7D Name filter #g/-F—T—FFA L T,
SE5/ZHEYAA T30, BIZ IE, Cyclone 10 LP Evaluation Kit (10CLO25YU25617G) DIBA'.
Name filter #81Z “025” ZANT BELLVTLLD,

b 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 10 LP ¥ Package: IUFBGA = ]
Device: |All ] Pin count: I256 "
Target device Core speed grade: [? = l
(0) Auto device selected by the Fitter Narne filter: -025 .
@ Specific device selected in ‘Available devices' list [7] Show advanced devices
Other nfa

Ayailable devices:

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

10CLO25YU256AT7G 1.2V 24624 5 !

51 151
toclaesvzsere v Jase2 lis st

608256 132

“ HE | r

| < Back H hlext > H Einish H Cancel H Help ‘

o e |
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6. Finish R ES)VILET,
BEEDY—IL/A—, 8K Project Navigator 94 RIS ELIEHNAR TSNS EFHEELE T,

=

File Edit Wiew Project Assignments Processing Tools Kﬂim:lmtr ‘Help

.' ™ M o ) : fil | I Vi i S B
= TR ‘E‘ € lm e prmE———— L .
SRR S H O LDYE s

Project Navigator ’ A\ Hierarchy > ]Q & =

Entity:Instance

oy Cyclone 70 LP: 10CLO25YU256I7G | — BRI TS FPGA DEIE

\

BEGEBOES1—ILE

* my first fpga &

£ (L] 3

BREIEER TR+ a X, FSSEZES,
lQuartus Prime [FUD THAR - FO2c 2D IERETE]

2-1-2. SRIBEIEREIERLT B
EBLI=70CzOMZ, 1-22. 2T TH 72 DEFE TRUEREBRE(UT. THA) #EBLET .

ZDFa—R)T7ILTIE, hIUARIBRELVELHZERK(IE VHDL Ta—RZEEaL. PLL EI&IE IP Catalog
EESANFETEALET . E-. 2D 3 DDED1—IILEEET LR ERERTH A%, VHDL TERakL
*9,

B HOUARREERETT D
VHDL TYERLE T,

G New

Mew Quartus Prime Project

»

1. File A=a2— > New > VHDL File (Design Files 4 Design Files
M) TNV TERLET AHBLFRe

Block Diagram/Schematic File
Vhdilvhd D#FHR—IHBHEET EDIF File

Osys Systern File

State Machine File
SystemVerilog HDL File
Tcl Script File

Werilog HDL File

|VHDL File:

4 Memory Files

T
Rev.1 20185 7AH 9/46 ALTIMA Company, MACNICA, Inc.


https://service.macnica.co.jp/library/95557

. > > ~ _ . — I
A ALTIMA Quartus Prime [ZCHTHAF - Quartus Prime 5 F1—rJ7IL

2. File A=21— > Save As.. [Z&Y, TSR T BT A2 - D7 A ILIZARTEN T, RTFET DT«
LORN)ZEIBELET,

BRETBHTALIR): C¥intelFPGA_pri¥my first_fpga

74 IL4%: simple_counter
J7A)LDFEFE: VHDL Files (*.vhd *.vhdl)

Add file to current project 773> =0n

ERTEMHTIRT =
@U'| o+« IRCIEFLApE iy frstfpgn. e |"?| my At fpga GEER o
EiE - ST LA~ 2E - (7]

EoOm s E o -~ B i

. my_first_fpga

, db
- |_|
! == =
&.' -

FFILE(N): simple_counter .

T A JLOEE(T): | VHDL Files (*.vhd *.vhdl) -|
[7] Add file ko current [ ] | I
— e (s Fv ot

& M -DIEET project (8) -~

3. JR®M HDL 3—K% simple_countervhd (Ff=lX T7AILICAHALET,

library ieee;
use ieee.std_logic_1164.all;
use ieee.numeric_std.all;

entity simple_counter is
port
(
clock :in std_logic;
reset :in std_logic;
counter_out :outunsigned (31 downto 0)
);
end entity;

architecture rtl of simple_counter is
signal cnt  : unsigned (31 downto 0) := (others =>'0");

]
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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;

simple_countervhd

W EE 'm0 w ¥ EES

W S :
(oW SR ER RS B e o s R W W RO l_..'a @

=
=

18
19
20
21
22
23
24
25
20

27
R

Tibrary ieee;
use ieee.std_logic_1164.all;
use jeee.numeric_std.all;

Bentity simple_counter is

| port

B
clock ! Instd_logic;
reset : 7n std_loegic;

counter_out :
3
end entity;

Barchitecture rt]l of simple_counter is
|_51'gnaﬂ cnt : unsigned {31 downto 0}

‘Elbegin
g rocess clock, reset.
| egin
= if (reset = "0') then
F cnt <= (others == "0");
= elsif (rising_edge(clock)) then
cnt <= cnt + 1;
end if;
counter_out <= Cht;
end process;
end rtl;

out unsigned (31 downto 0)

= {others => "0");

4., File *=a— > Save (Ff=IE ctrl+S) [Z&Y simple_countervhd Z#REFLET .
5. simple_countervhd DA DiflZdH5 Close KA EIVIL, FI7AIVEFLET,

) ES L TDrE RS QAVE

N

A Y 2= P &

& simple_countervhd

(&)

1L
2
3

Rev.1 20184 7 B

E 8T EE T 0w % ED

library iee
use jeee.std_leogic_1164.al1;
Use ieee.numeric_std.all:
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B LYAEREEETT S
VHDL TERLZFET
1. File A=a2— > New > VHDLFile (DesignFiles N) &4 T Iy oTEIRLET,

2. File A=a1— > Save As.. I2&Y, INHSERT BT A2 - D7/ IVIZARIEHT. RETHT4
LOM)#EELET .

BRETDSTsLIM): C¥intelFPGA_pri¥my _first_fpga

J74I)L4:  counter_bus_mux
74 ILDFELE: VHDL Files (*.vhd *.vhdl)
Add file to current project #7332 =0n

3. R® VHDL O—K% counter_bus_muxvhd Z7AJLIZAALET,

library ieee;
use ieee.std_logic_1164.all;
use ieee.numeric_std.all;

entity counter_bus_mux is

port

(
dataa :in unsigned (3 downto 0);
datab :in unsigned (3 downto 0);
sel :in std_logic;
result : out unsigned (3 downto 0)

);

end entity;

architecture rtl of counter_bus_mux is

begin
process (dataa, datab, sel)
begin
case (sel) is
when'l'" =>result <= dataa;
when '0' =>result <= datab;
when others => result <= (others =>'0');
end case;
end process;
end rtl;

4, File A=a— > Save (Ff=I& Ctrl+S) [Z&Y counter_bus_muxvhd ZFRFLET
5. counter_bus_muxvhd DRTDIHIZ&HS Close REVED) oL, T7A4IVERLCET,

]
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B PLL BIEREEZETT S
IP Catalog THERKLET
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Note: - IP Catalog &ldt, 727 /L FPGA D IP AFFREIZHRZVA XL TITAZLTIMNZAEAALZ

1.

2.

20185 7 8

INTEEY—/L T, F#F/F. About the IP Catalog and Parameter Editor #Z SZ/-310),

Tools A=a1— > IP Catalog Z&ERL. IP Catalog VAV FOEHRTLET .

nts  Processing Tools Window Help

ORE #0020 [ ]/ #8¢ Or ¥ KO 0206
CRHEYH B LDYR LTI A P &

Project Navigator I % Hierarchy. 5 JQ@ g % IP Catalog @Ee =
Entity:Instance a x s
&% Cyclone 10 LP: 10CLO25YUZ56I76G 4 3 installed 1P

® my first fpga ‘& 4 Project Directory

No Selection Available
4 Library
I» Basic Functions

I psp

il = v
v]Ema x

Task +

I Interface Protocols

I Memory Interfaces and Controllers
Compilation

 Processors and Peripherals
I University Program

@ search for Partner P

Quartus Prime

# P Compile Design
P Analysis & Synthesis

I P Fitter [Place & Route)

b P> Assembler (Generate programming files)
b P Timing Analysis

I P EDA Netlist Writer

B edit settings

D Prcmm Device Open Brosmmmed A ]
“ L, ’ |+ Add
x
a @ W <<Filterss BB Eind.. | |88 Find Next
@
= | Type ID  Message &
@ 23030 evaluatfon of Tcl script d:/inteifpga/18.0_std/quartus/common/tcl/internal/ip_regen/ip_regen.tcl was successful

@ Quartus Prime Shell was successful. 0 errors, 0 warnings D
. =
@f 3
é -s,astem{zﬂ Processing (9) ‘
‘ Design Partitions Window ‘ Messages |

100%  00:00:30

BRFREIT4—ILRIZ pll & PLLIP D—EPEANT HE, R FPGA 73 THERATES IPO7EH R
FnFEd,

IP Catalog
&, pll

4 g |nstalled IP

4 Library

@s x|
L

- |

CIAIELT=LY IP ZD—EpEAN

4 Basic Functions

4 (locks PLLs and Resets 2495 IP AT

¥ ALTCLKCTRL Intel FPGA 1P
4 ppL

# ALTPLL

g ALTPLL RECOMNFIG
. Search for Partner [P

13/46
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() ALTIMA
CDFa1—k)7ILTlL, ERTBRFETVMNELY 1P a7HREBYFET, TRESEICLTEELY,

Board Device Family PLL [EIR&RD IP £
MAX 10 FPGA Evaluation Kit MAX 10 ALTPLL
Cyclone 10 LP Evaluation Kit Cyclone 10 LP ALTPLL
Beryll Cyclone V GX Base Board Cyclone V PLL Intel FPGA IP

Note: = T/ VAR TFIUYIZLYERTESE PLLIP DEHLYET, FMIL FioN—>F " FZE30),

P DERE (12T JL°FPGA D PLLJ £Y))

#%ET D PLLIP ZNATANEIRL. + Add REVED) VD (Ff=IE 1P a7EFTILY) v THE])
F B, Save IP Variation &4 F7RATRYIZAMNERRINET
TEEDREY. INMOBERT S PLL IP DRFTALIMN  BLVED2—ILEEANL ERHT S
HDL JA—ybEERLET,
COF1—R)7ILTIE UTOESYIZERELET,

IP variation file name: C:¥intelFPGA_pri¥my _first_fpga/pll

IP variation file type: VHDL

b save P Variation )

IP variation file name:
OK
C:fintelFPGA_prifmy _first fpga/pll
N Cancel

IP variation file type

CVHL | TS P DEDA—LEEREICAT
(Fa—hIT7ILTIE pll &)

) Verilog

oK RAVEH)VILET,

PLL IP D/INSA—REHRELET, PLL DEATIZKYIEBENELYFET DT, AT ZHR—FIZEL
TEREFITOTIEELY,
® ALTPLL (MAX 10 FPGA Evaluation Kit / Cyclone 10 LP Evaluation Kit) DE¥TE

® PLL Intel FPGA IP (Beryll Cyclone V GX Base Board) MDEZTE

o e |
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®  ALTPLL (MAX 10 FPGA Evaluation Kit / Cyclone 10 LP Evaluation Kit) D EXE

@ MegaWizard Plug-In Manager 771> F®D Parameter Settings > General/Modes [Zd50Y

T UTOREELEY

a. Currently selected device family (2T HR—FD T/ R - T7I)HRRSNTLVD

CEERERLET,

b.  Which device speed grade will you be using? [CTE&RMD&ZLYT HIEFERLET .
c.  What is the frequency of the inclockO input? [IZTFRDZUT HIEZXANL., BEEIEERL

i—;-o

d. Next REED)vHILET,

Parameter Settings > General/Modes
Which device What is the
Board speed grade will frequency of the ZTDDEETE
you be using? inclockO input?
MAX 10 FPGA Evaluation Kit 8 50 MHz FI4)Lk
Cyclone 10 LP Evaluation Kit 7 50 MHz FI4)Lk
i . MegaWizard Plug-In Manager [page 1 of 12] I__?j

Bandwidth/5

> Clock switchover .

ICurrenﬂ\r selected device family: | cydone 10 1P - I

[¥] Match project/default

Able to implement the requested PLL

General
I Which device speed grade will you be using? 7 > ]I
| Use military temperature range devices only
I What iz the frequency of the indk0 input? 50,000 [MHz b ]I
Setup PLL in VDS mods Data rate: |NotAvailable - | Mbps

PLL Type
Which PLL type will you be using?
FastPLL Enhanced PLL @ Select the PLL type automatically
Operation Mode
How will the PLL outputs be generated?
@) Use the feedba.ck path inside ihé PLL
@ In normal mode
7 In source-synchronous compensation Mode
7 In zero delay buffer mode
Connect the fomimic port {bidirectonal)
) With no compensation

Create an 'fbin’ inpat for an external feedbacdk {External Feedbadk Moda)

Which output dock will be compensated for?

[ cancel |[ <Back || mexe> || mnsh |

]
Rev.1 201847 A 15/46 ALTIMA Company, MACNICA, Inc.


https://www.altera.co.jp/products/boards_and_kits/dev-kits/altera/kit-max-10-evaluation.html
https://www.altera.co.jp/products/boards_and_kits/dev-kits/altera/cyclone-10-lp-evaluation-kit.html

(N ALTIMA
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@ Parameter Settings > Inputs/Lock [ZEWLNT, LTDEBYVIZERELET,

Parameter Settings > Inputs/Lock
Create an ‘areset’ input Create locked”
Board to asynchronously reset ZFDDEETE
output
the PLL
MAX 10 FPGA Evaluation Kit On Off T4k
Cyclone 10 LP Evaluation Kit On Off T4k
A2ICUIzR—ME PLLTAVIDT ST DT LEa—DBEAFET
= ‘.;._, Wi .J'Pfug—ln' g :[Dﬂg.e.é-'of.{'zj I__?j
<p ALTPLL

Parameter

GeneralModes =

Able to implement the requested PLL

Optional Inputs

Create an plena’ mput 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

| el Ctout

E| Create 'lodked' output I

[ Enable selfreset on loss lock

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

- Configurations with output dock{s) that use cascade counters aré not supported

[ concel |[ <Back |[ mext> || Emsn |

Next RALZED)VILET,

©) Output Clocks 7' wIL. ck 0 R—UATvTLET,

Clock division factor [CTFRDZLTAELXZANILET, (FIET L TR TCHIEZRELE

¥.)
Output Clocks > clk cO
Clock division .
Board factor ZDHDEETE
MAX 10 FPGA Evaluation Kit 10 FI4)Lk
Cyclone 10 LP Evaluation Kit 10 FI4ILE

o e |
Rev. 1
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. ~ MegaWrza.rd Plug-In A :[pag\eﬁof.;'é} _E’ .

L —
2§ ALTPLL EIm T

Output
Clocks

c0 - CorelExternal Output Clock
Able to implement the requested PLL

[¥7] Use this dock
Clack Tap Settings

Requested Settings Actual Settings

{2 Enter output dock frequency; 100,00000000 |MHz =~ 5.000000
@ Enter output dock parameters:
1

Clock multiplication factor
Clodk division factor 10

Clock phase shift 0.00
Clock duty cycle (%) 50.00 = 50,00
Description Val, #
: [
Note: The displayed internal settings of the Proer i odeWati e quency! (Mtiz) =
PLL is recommended for use by advanced Modulus for M counter 12
users only filaghut k.t ———l 4

Per Clock Feasibility Indicators
c0

@ Finish RELED)VILET

® Summary Tl&. £RT 5774 IILERIRTEFT,
CDF1—RITILTIE, *emp T7A)b, *_instvhd T7AILERIRLET

® Finish REVEIYVILET,
LUTDEATOATRYIADRREINET DT, Yes REIVED)VILET,

G Quartus Prime IP Files

‘When you create an Intel IP variation, a Quartus Prime IP File is generated.
Quartus Prime IP Files are used to represent the Intel IP'in your design. Do you
want to 2dd the Quartus Prime IP File ta the project?

C:\intelFPGA_pri\my_first fpgalpllgip

["] Automatically add Quartus Prime IP Files to all projects

[Mote: Turming onthis option permanently suppresses this dialog box. You can
change this setting in the Options dialog box)

| .|

LIET ALTPLL DAERKIETE T T o< 19 R—UAEAFT >

]
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®  PLLIntel FPGA IP (Beryll Cyclone V GX Base Board) M E%E

@ General 271ZHLVT UTDHREELET,

General %7

Reference Clock Frequency 50 MHz
Enable locked output port OFF
Desired Frequency 5 MHz
Actual Frequency 5 MHz
ZDDERE TIHIE

5 PLL Intel FPGA 1P - pl
PLL Intel FPGA IP
Megateres  altETE_PII

= 1 ; -
|‘ Block Diagram |p General || Clock Switchover | Cascading | MIF Streaming | Seftings | Advance
| EShawsignalts Device Speed Grade: 3
ol PLL Mode: Integer-N PLL [
IReference Clock Frequency: |50.0 | MHz
SRl ek cinck (ool Operation Made: direct $J|
gset et I [l Enable locked output port |
alhera pll ['1 Enabie physical output clock parameters
|+ output Clocks
Mumber Of Clocks:
[~ outclko

Desired Frequency:
Actual Frequency:
Phase Shﬁ units:

Phase Shifi:
Actual Phase Shift ops |v
Duty Cycle: 50 i | %

@ Frinish RAVED)vIT 2L, T7AILVERDBIESNET,

Generation & 4 7 A% w2 XZ Generation Successful MTRSNT=5 Exit RIED)Y
ILET  UTAEDFEAT7ATRYIADRREINET DT, Yes REED)VILET,

e = ]
\[E) Info: pll: Variation language | VHDL e T S ——
) Info: pll: Output directory : CAintelFPGA_prjim \¥ Quartus Prime IP Files =]

(3 Info: pll: Generating variation file: ClintelFPGA e : i
) Info: pll: Generating synthesizable HOL desig When you create an Intel IP variation, 2 Quartus Prime IP File is generated.

(3] Info: Generating altera_pll "plil" for QUARTUS|  Quartus Prime IP Files are used to represent the Intel IP'in your design. De you

IE] Info: “pll” instantiated altera_pll "pil” want to add the Quartus Prime IP File to the project?
(Z) Info: Done "pli” with 2 modules, 3 files
(&) Info: pll: Generating simulation model C:\intelFPGA_pri\my_first fpga\pll.gip

(T} Info; Generating altera_pll "pil” for SIM_VHDU
(3} Info; Generating simgen maodel

Generating integration files | 111 ] 0 Automatically add Quartus Prime IP Files to all projects

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

change this setting in the Options dialog box)

[

LLET PLLIntel FPGAIP DERKIEE T TY .

]
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B RENEETHAEHRTS

NETHRLIEBRI O T4T1Z2 Gl R EMBEBOTI T4 T4ZEMLET . VHDL TEIEETR
SEFEY,

1. File A=a2— > New > VHDLFile (DesignFiles ) X 7L yoTEIRLET,

2. File A=a1— > Save As.. [Z&Y, CNDOSERT BT A2 - D7 ILIZAFTEF T, RTFET DT«
LOR)ZEBELET,

BRETBHTALIR): C¥intelFPGA_pri¥my first_fpga

T7A4IV%:  my_first_fpga
J7A)LDFEFE: VHDL Files (*.vhd *.vhdl)
Add file to current project 73> =0n

3. M VHDL O—FK% my first_fpgavhd Z7AILIZAALET,

library ieee;
use ieee.std_logic_1164.all;
use ieee.numeric_std.all;

entity my_first_fpgais
port
(
OSC_CLK :instd_logic;
RESET :in std_logic;
BUTTON :instd_logic;
LED : out unsigned (3 downto 0)

end entity;

architecture rtl of my_first_fpga is

signal pll_cO :std_logic; — PLL Intel FPGA IP 7> (Beryll Cyclone V GX
signal cnt : unsigned (31 downto 0); - Base Board) DIZEIL, LD EH#RiHAIZE T50/=
signaltmp  :unsigned (3 downto 0); ~ FELTGES),

component pll component pll is

port ( port (
areset  :instd_logic :='0} refclk 1in std_logic
rst :in  std_logic
c0 :out std_logic outclk_0 :outstd_logic

);

end component;

)

|
|
|
|
| inclk0 :instd_logic :='0';
|
|
|
! end component pll;

]
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component simple_counter
port (
clock :in std_logic;
reset :in std_logic;
counter_out :out unsigned(31 downto 0)
);

end component;

component counter_bus_mux

port (
dataa :in unsigned(3 downto 0);
datab :in unsigned(3 downto 0);
sel :in std_logic;
result : out unsigned(3 downto 0)
end)'component; - PLL Intel FPGA IP 7+~ (Beryll Cyclone V GX
--Base Board) DIZEIL, D H#RIZAZE TaIS
begin ~ ZEBLTGES),

pll_inst : pll port map (
rst =>not RESET,
refdk  =>0SC_CLK,
outclk 0 =>pll_cO

pll_inst : pll port map (
areset => not RESET,
inclkO =>0SC_CLK,
c0 =>pll_cO

simple_counter_inst : simple_counter port map (
clock =>pll_cO,
reset => RESET,
counter_out =>cnt

counter_bus_mux_inst : counter_bus_mux port map (

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

result =>tmp

LED <= not tmp;
end rtl;

4. File *=a— > Save (F7=lE ctrl+S) [Z&KY my first fpgavhd ZREFELET .
5. my_first_fogavhd DFTDIHIZEHS Close REALED)VIL, T7AILEFHLCET,
UETTRTOTH AN T LEL =,

]
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Project Navigator 4> RroDFILE 1) X% Files ITHIYVEZ . EFEEBLIZ4 DT YA D7
BREN TSI EEREELET,

AIHDBREDTADTINIE

Quartus Prime [ZCHTHAF - Quartus Prime 5 Fa1—kJ7IL

G Cuartus Prime Standard Edition - C: /intelFPCGA_prj/ my_first_fpoa/my_first_fpoa - my_first_fpoa

my_firsy

U f bed | ! r —-'Sertings—mv_ﬁrstjpga
o= Lol £
+RHGH S B O LD -
F= Files (Files |
. R N Select the design files you want to inciude in the project. Click Add All
counter_bus_mux.vhd i
;; 4 |PSettings Ehe project.
S simple_tountervhd 1P Catalog Search Locations - )
P D pll.gip Design Templates e ee
%% my_first_fpga.vhd 4 Cperating Settings and Conditons Y
Vo!tage
(~\ Tempecatire File Name Type Libran Design Ent
4 09 ﬁ@]bft‘é 3 counter_bus_mux.vhd VHDL File <Nones»
N simple_countervhd  VHDL File <Nones»
4 EO 00_ e = I+ pil.gip IP Variation File (.gip) <Mone>
Design Entry/Synthesis my_first_fpga.vhd VHDL File <Mone>
Simulation

ROEIT7AILORELHHT-1HEIZIX. Project A=a1— > Add/Remove Files in Project [Zd&kYENN#H

BNFHIRZEIT TSN,

Ff-. 5EI0 VHDL THAIZ

(.

—&R VHDL-2008 [ZxIIGLT-EEdi D BHYET ., Assignments A=a1—

> Settings > Compiler Settings > VHDL Input [Z35LVT. VHDL 2008 ~ENYEZ TZELY,

— " Settings ~ my_first_fpga

Category:

General
Files
Libraries
IP Settings

7

Design Templates

=

Operating Settings and Conditions
I* Compilation Process Settings

[* ' EDA Tool Settings

4 Compiler Settings

VHDL Input

VHDEL version
) VHDL 1987

=) VHDL 1933

I @ VHDL 2008 I

|VHDL Input |

2-1-3. Analysis and Elaboration MDZE{T

Processing A—a1— > Start > Start Analysis and Elaboration %%')w~L., 33—

BOT—IN—REEBLET

€./intelFPGA_prj /my_first_fpga/my_first_foga - my_first_foga

Options for directly compiling or simulating VHDL input files. {Click on the EDA Tool Settings
category to enter options for VHDL files generated by other EDA tools.)

FDL BV R FTyI+0E

aments || Processing | Tools Window Help
- my_fi @)  stopProcessing crbshift+C O (@ A DM @
L B p sttt compilation Ctri+L.
- [0 @ Analyze Current File y_first fpga B | b

Sfart d .'ﬁ Start Hierarchy Eliboratiun
Update Memory Initialization File ¢ ; ;

S o e a B ¥ Start Analysis & Elaboration

@ Compilation Report ChiER B Start Analysis & Synthesis Cirl+K

HLIS—DFELIZESIL. VHDL O—RICRBEAHYET . Messages V1R IIZRIRSNIZTT5— Ay

2018 % 7 A
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T I5—Avt—20M, V—=U 7 - Avt—UNRETIHEELHYET . TV (IR THEE
ML, T DABRZEEET NENERTELOANZHRFRITISC THDHIBIL TS,
AV E—UNBDOFHEHERT DITIE ANTHEEDFRANEYTT . (RERESR) ANILTITE, Ay

T—UNREELEERCRET 5=ODEMMEHSNTOET DT, ZOFEHENM OISR EZERL TS
1=&bY,

TAAVEI)IILTAVE—CEIIA, O A TxA—vay
/ BLEICAYE—OBERT, & g—=u4
& V)TNV
x 2 1 — Clear Messg =
D|gEE B e T5-
[% e &) @ A r i @
= | Type ip Message Show All Submessages
[ i ] Running Quartus Prime Analysis &IE'IaborTaU S s SomeiTaon Nisssagas
© Command: quartus_map --read_settings_files ga -c
4. 18236 Number of processors has not been specifie o _
@ 20030 Parallel compilation is emabled and will u Ayt—UFBR > BYUYY > Help A=a—
@ 12021 Found 2 design wmits, tincluding 1 entities SEGTOT e WED
v @ 12021 Found 2 design units, including 1 entities Fl
» @ 12021 Found 2 design units, including 1 entities
* 10500 VHDL syntax error at my_first_fpga.vhd(4e
@ 12021 Found O design units, including O entities,
[ ] quartus Prime analysis & Elaboration was u . 1 error, 1 warning

1D:10500 VHDL syntax error at <location> near text <text>

CAUSE: In a VHDL Design File (.vhd), a syntax error occurred at or near the specified text. For example, a keyword is misspelled or required punctuation such as a semicolon or parenthesis
is missing.

ACTION: Check for syntax errors in the VHDL Design File. The eror message will report possible expected syntactical elements. Refer to the |IEEE Std 1076-1993 IEEE Sfandard VHDL
Language Reference Manual for information on the comect syntax for VHDL constructs.

THAUDEBERE , a—FREEF TG E X T A - D74V EHRFE(Fle A=a1— > Save) L. BU
Start Analysis and Elaboration ZR{TLET , T5—0PT—= 7 #E#TE5, CCTOEEIEIET T

LI E TR EERDERETHETE T TY .

2-2. /RIBLIAL—1a EEFTTH

2-1-2 ETERBLERERROEERERET D=0, BB IaL— 3 T0VET, (COEEL. FRHD
o—o [4] [2hF=YET,)

RESE 3 4] 5| 6| 8| El g
mY> T i - # ) = | 5 7 =
KR i i 2 # > « o 1
ROB> > & ] = ) N = 5 1%
B 1% i z = 1 > 5 £
| e D D iE W 4 =

1 S s 1% >

B F_ N . S BN B _

- T — T T T ’

ModelSim* - Intel FPGA Edition Intel’ Quartus’ Prime

Design Software
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D2 L—a FITOICIE FPGA IZTHLTANTHIEBEHR NLI-EEEE=_29HHNE% HDL SEETK
ALz “TRAMIUF NRETT , TAMUFIE, THRIZEhETA—YNEALET,

CITIE. COFa—RNIFZILAIZH U TSN TR U F - D74 LEFRLES . COFa1—KJ7

WEAFLIZ WEB R—UAnAHrO—FLTLIZEN, Z0#&., EEL TS TaS OO TAL VM) ITR
FLTLESELY,

Note: + TRINZFDREIAEZEH LI — YL, LITEFHT=S ),
FLOHOTHES ! TRINF

DE2aL—LaviERET AIZE AT IV FPGA ZHR—IL TS A—NDEE IaL— MR ETT,

S0

ZDF1—kJ7ILTIL. ModelSim* - Intel® FPGA Edition Z{EFAL THEEEZEDHET,
BE(LX ModelSim - Intel FPGA Edition ZFREEILA RL— a3 LET A, ZOFa1—kM)7ILTIE “Nativelink
BEE” (2KY ModelSim - Intel FPGA Edition (2322l —3 & RITIE 5 70—THEEEFITLET,

Notes: + Nativelink &/E, Quartus Prime D/ VI TSR T EDA V—/LEEE-FEfTT B LETRLET,

#IZ (£, ModelSim - Intel FPGA Edition D GUI FNL—232F#H]57%4< TE1—/F Quartus
Prime £ GUI BREFT B/-17 TESaL—23 BT TES /-8, (FEEZO—HEEILSH
FEFT, E P FEASLT YA DHES2L—2320FF S5 IP HDESaL—23254
TSYD I, T IDEIZLYET S, Nativelink TSal—3>FFT9 BEFNEDIEE
BELROYTMNZLY BB, T TEINB/40, I—FANDIF R EEREIAFET,
FHL TR FaxX,ETSES,

[Using NativelLink Simulation ( Intel Quartus Prime Standard Edition) /

Intel Quartus Prime Standard Edition Handbook Volume 3 Verification £/

+ ModelSim - Intel FPGA Edition ZEEIL T GUI IEIEICLY S SaLl—23FF/T9d E5E1L, Tid
FF2 XN FETEEZS,

/ModelSim - Intel FPGA Edition - RTL = SaL—>3> DK%

3% ModelSim - Intel FPGA Edition @ GUI AFEFILTLV\BIGEIL, File A =a— > Quit TERTLTHE
EX IR

Quartus Prime @ Tools »*=a1— > Options Z#ERL . Category AD General > EDA Tool Options Z&%')
w4 LET , ModelSim-Altera #&[Z. ModelSim - Intel FPGA Edition MDE4TF 045 L (modelsim.exe) H#&

MENTVBTALIN)DINREFRELET o (AURP—ILENTWSTALINIDNRLGEDIGEE L. AT
%/ JAVTECTEEL TS, )

NS t:)ptlﬂns -'
Category:
4 General EDA Tool Options |
I EDA Tool Options I Specify the directory that contains the tool executable for each third-party EDA tool:
Fonts | I
tanslare D Panbisie Catbims EDA Tool Directory Containing Tool Executable
Processing oSO (==
Tooltip Settings ModelSim-altera  CAintelFPGAL18.0\modelsim_aeiwin32aloem
4 Messages
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2. (Beryll Cyclone V GX Base Board 2—*MD#)

Assignments *=31— > Settings > Files (Category P)Z:ERL.PLL IP D22l —32% Nativelink
T3z ST pllsip T7AILHBERSN TSI LEMERLET

| Ser ngs - my_first_fpga

Category:

General
Libraries
4 |p Settings
IP Catalog Search Locations
Design Templates
4 Operating Settings and Conditions
Voltage
Temperature
4 Compilation Process Settings
Incremental Cormpilation
4 EDA Tool Settings

Design Entry/Synthesis

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

=5 )

Add

# [aaam |

simple_countervhd  WVHDL File

counter_bus_mux.vhd VHOL File

project directory to the project.
Eile name:
L &
File Mame Type Library Design Enirny‘,rrvéhes is 11 PR B

pllsip 77 ILHBEFHINTLENWNGES
I2I&. T RREIVZKYERLFET,

IP Wariation File (.

my_first_fpgavhd WHDL File

Quartus Prime SIP File

Down

=MNone>

Ll ‘

=<MNaone>

3. Assignments A=a1— > Settings > EDA Tool Settings > Simulation Z2')v L% 9, KRIEBEZHRELTL

<t AN

EDA Simulation Settings > Simulation

Tools name

ModelSim-Altera

Format for output netlist

VHDL

NativeLink settings 233>

Compile test bench Z2#R

&

_" Settings - fpga._top

Category:

General
Files
Libraries
4 |P Settings
IP Catalog Search Locations
Design Termplates
4 Operating Settings and Conditions
Voltage
Temperature
4 Compilation Process Settings

Incremental Compilation

Specify options for generating output files for use with other EDA tools.

Tool name: lMol:EelSim—Altera

[} run gate-level simulation automatically after com pilation

EDA Metlist Writer settings

Eormat for output netlist: | VHDL

| Time scale: |

1ps

Cutput directory:  simulation/modelsim

4 EDiA Tool Settings
Design Entry/Synthesis

[T] Map illegal HDL characters

Options for Power Estimation

|Simu{ati0r1

Board-Level
4 Compiler Settings
VHEL Input
Verilog HDL Input
Default Pararneters
TimeCuest Timing Analyzer
Assernbler
Design Assistant
signal Tap Legic Analyzer
Logic Analyzer Interface

2018 % 7 A

Design instance name

More EDA Netlist Writer Settings...

MativeLink settings

) None

[T generate value Change Durnp (VCD) file script | Script Settings.. .

[7] Enable glitch filtering

@ Lompile test bench: |

e Test Benches. .

[
[ i 5za srrint # zat 1im sirmlatinne

24/46
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) ALTIMA
Test Benches R2%91) v LET , Test Benches 74 K™I®MD New RF%ED')w4L ., New Test Bench
Settings 74 RIIZT AR F testbenchvhd DIFEHREANLET,

- Testenches
Specify settings for each test bench,
Existing test bench settings: New...
Name Top Level Module Design lnstance  Run For  “est Bench File(s Edit
Delete
Ok ] [ Cancel ] [ Help
New Test Bench Settings
Test bench name testbench
Top level module in test bench testbench
Simulation period 43> End simulation at: 500 &A K / B ms ZER
& &
—  Mew Test Bench Settings T
Create new test bench settings,
IIest bench name: testbench I
ITop level module intest bench: testbench I

D Use test bench to perform YHDL timing simulation

esign instance name in test bench: |MA

2

Simulation period

) Run simulation untl all vector stimuli are used

I'Q',' End simulation at: 500 |rr|5 v]l

Test bench and simulation files 433> File name GI&IZHBEITSIXRALEI)9HILET, Select
File DAVRIICEWTHEETALINIZRAE. WEBB R—=U MWL AFLETRAMMUF-T7ML
(testbench.vhd) Z3ERTE Open RAVEI) YL, Add RELED )L TEEFLET

Test bench and simulation files

File name: D Add
File Name Library HOL Version ' Bemove '
|te5tbench.\.'hd I Default ’ :

Up

Down
Properties 1

[ Ok JI Cancel I[ Help

Rev.1 20185 7AH 25/46 ALTIMA Company, MACNICA, Inc.



A ALTIMA Quartus Prime [ZU®HTHAF - Quartus Prime f§5Fa1—kJ7IL
v A Macnica Dvwuor Company

FTRTORTE®EE OK RFVTHLET,

4. Tools »*=a— > Run Simulation Tool > RTL Simulation Z&ERL. 32— 32 ETLET, DR,
ModelSim - Intel FPGA Edition @ GUI ASE2EIL TULVELNZ EFFEZEL TS &L

Window Help

Run Simulation Tool ’

RTL Simulation

T B A

| 2o Launch Simulation Library Compiler T —

BEIAIIC ModelSim - Intel FPGA Edition MEEFIL, 2oL —avNETINFET . BEEDE TIZ,
2 L—avDETEENARTINET , COF1—KJTILTIE 500ms DETNETTIETEHS
EX

# View 31gnals

# .main pane.cbjects.interior.cs.body.tree

# run 500 ms

# ** Note: Cyclone 10 LP FPLL locked to incoming clock

# Time: %0 ns Iteraticn: 3 Instance: /testbench/ul/pll_inst

Mow: 1,848,470 ns |Delta: 5 sim: ftestbench

3L HDL THAVDIUBYY R T5—1E TUEIMEILEL TLEST=HEEIE. —EF ModelSim - Intel
FPGA Edition @ GUI ZFL. T5—®MFAELT= HDL F7AMILEZEBESLITRELTHSEE Tools A=
a— > Run Simulation Tool > RTL Simulation Z:&ERL. 3L —2 a3 aRTLTESLY,

5. Y2alb—1avhTLI=5, Wave DoV R IZRRESNT=EFEHEZELET . moni_plicO, monia,
monib {EBF R TEELY, Thinld, my first fpga ToT4TADAEEBEZE=2LI=LDTY,

- moni_plic0 : PLL EIRRDEHYOYH

- monia s O AERR(32bit AR DL RZAH T [ent(24 downto 21)]
- monib . A AMERR(32bit AIR)DLURZHE A [ent(26 downto 23)]

COF21—M)7ILTHERTIHEFETYMIIEEHIN TS0 991E 50MHz(20ns) T, THAT
I%.50MHz & FPGA ~AHL. NERNZHEELT- PLL DUTFLUR-HOvH2ELTWVET , £ PLL (&
L) 5SMHz(200ns) DYOvIZEERSE . hOU2EEOIOVI(ZRALNTLNVET,

]
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Wave "4 R(ZHUVT, PLL DAY Y% (moni_pllc0) NIEEIZERSN TSI EFEERLET .

Cursor 4 | 4246290000 ps |

T olal B 1

BIHRIZ. B2 EEK (monia. monib) AY PLL D AYOYI(ICEIEALTEEICAIU N7y T LTINS
CEHEELE T, (T7oiar - 2al—iavITEREEELLG WV =6H,. 709D Iy THAESN
FILTWBIENFERTEET )

6. ModelSim - Intel FPGA Edition [£@) Simulate #*=2— > End Simulation Z&E{RL. o 3aL— 3 %K
TLEY,

7.  File *=a— > Quit Z:&RL. ModelSim - Intel FPGA Edition & TLEd,

BLET, R T A ORI 1L—L v BT TF .

23. HHIDEEEET S
MRIEER R CRIEA T av ERELET . (COEER. BRTIO—D [5] [2HTYFET,)

PR R | m
i BB s B @ =
oo i ] ] # 5 % i =
R g 2 2 i > A O L
ok i R : f B
b : = = a
Rrng N ) e = % 7 =

® B ® >

Ep E'I'_ 3 H3 7

@ ® > 3 O C

ModelSim* - Intel FPGA Edition Intel’ Quartus’ Prime

Design Software

]
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CDF1—RIT7ILTIE, UTORBIZHIHEITVET

o WREBEEOABAEZ. B—FIYL-TINAAD 1/0 EVBEAE|Y LT, R—FERRIZIECT=
I/O FRHAEZEHRTE [ 21— /0 EVDTHAY ]

o REERISILTHREDEMERE—RERE [ 21307 HI#

2-3-1. a—% 1/0o EVDTHAY

ELDEY B TEITI=HIZIE, Analysis & Elaboration DEITHNUNETT , CDFa1—RJTFILTIE 2-13 &
TTTIZEITLTWET D TRAIYTTEET . RETDHEICIE UTDAZ2—hBRITLTESLY,

1. Processing A—a1— > Start > Start Analysis & Elaboration

Analysis & Elaboration MESTEICTS—AFEELIZHZE(X. 2-1-3 EFSEICTS—ZEEL T,

FHA LIBETBEVIE UTFOERYTT,

ABEY OSC_CLK. RESET., BUTTON
HvAEY LED[3]. LED[2]. LED[1]. LEDI[O]

2. INBLICEVBEBETH AT B8, PinPlanner ZEEILET,

Assighments A=a1— > Pin Planner

& Pin Planner - C//intelFPGA_pri/ my._first_fpga//my_first_nga - my_first_pga F=niicn
Eile: Edit Miew Processing Tools Window Help Sesrch altera.con e
= Tasks @& = Pin L=gend e x

a [~ Early Pin Planning . . Symbol PinType ]
[E B arly Pin Planning Top View - Wire Bond () Useryfo
Q P Run /0 Assignment Anal C . User assigned L.
clone 10 LP - 10CLO25YUZ25617G ; :
W B Export Pin Assignments Y . Fitter assigned ...
ﬁ BB Pin Finder. T T ] ? Unbonded pad
o N | - - == [ gy Resered pin
s 4 B HiEhtEnt i . ¥ 2 0W 405 6 7 B8 0 M M2 1314 15 % Other confiaura
- B 1/0 Banks = =t e
= v OO0 LIOTODOTA + ©  omoe
roups =
O@@@@II@@@'@@ Qe ) pevoR
E Edges ! OAN A AD Av - DIFF_n
Evz 4 [ Clock Pins 5 o D{ DIFF_p
@ B Clock & 1] CLK_n A
‘-‘: FH PLL/DLL Input ) \_J_J ClK_p 5
- E¥ PLL/DLL Output = e (L) Otherpll
- e e =
» B Clotk Region Input { el Other dusl pur...
i b [ Differengal Pins . @ MSED
€1 MSELL
”ﬂ i+ [ OCTPins e
" & MSEL2
“ i @ CONF_DONE
e, ] \EJ nce
& A % (& NnCONFIG
i g s & D1
& 2 AVAADOML A@v S A
B ’* zO © 0EeONIPRRROVE| - o E
= M:Nelele e o o | 62050505050 @ s
= 1 2 3 4 5 6 7 B 9 % 11 42 13 44 15 ‘18 o ST
[ A VREF
4| T 3
- ‘ AN WCCP/VCCR/VCCT
Tasks | Groups I Report ‘ veca =
x |Named: - v [ Boit [ ] |Fitter{Pins-all -
g Node Name Direction Location 10 Bank Current Strength 1f0 Standard Reserved :ak Pull-Up Resis st Qutput
@ a_ BUTTON Input EmA (default) 2.5V (default)
% LED[3] Qutput BmA (default) 2.5V (default)
E‘“-‘ LED[2] Output BmA (default) 25V (default)
% LED[1] Qutput BmA (default) 2.5V (default)
% LED[0] QOutput BmA (default) 2.5V [defauit)
f“‘ 03C_CLK Input EmA (default) 2.5V (default)
s RESET Input B8mA (default) 2.5V [defauit)
<<new node>>
w
=
=
z| 40 m | )
0% 000000

]
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3. All Pins YAMZTHAY EDOEUNRRIRESN TSI EEERL TS, KEZDHEIZH S Location
HISLIZ, FROESYELBESEIEELET,

Ev-THAU1ER
By MAX 1(? FPGA Cyclong 10 L-P Beryll Cyclone V GX
Evaluation Kit Evaluation Kit Base Board

BUTTON 120 D9 V12

LED[3] 140 J13 120

LED[2] 135 J14 H20

LED[1] 134 K15 G20

LED[O] 132 L14 H19
OSC_CLK 27 El uU12

RESET 121 E15 AB24

Note + BELFBEEHNZLDA—FDEDZI,IAvFA0 DIP X4 vF, LED EDHEF, JIFL X7
ZaFNBRTI Ty THEZL TS0,

TNVl TILE IRk

= |Named: = - Edit:} = | / 75‘55‘/%%’&;&#%
g Node Name Direction Location 0 Bank Current Strength I/0 Standard Resemved
@ & BUTTON Input iN D9 ' ' [~]
G LED(3] QU PiN_D3 I0BANK 7 Column /0 DIFFIOTiS0 | =
G LED[Z Output PIN_D11 IOBANK_7 Column 1/0 DIFFIO_T23n
“a LED[L] Qutput PIN_D12 IOBANK_7 Column 1jO DIFFIQ_T23p
fﬂt. LED{] Output PIN_D14 IOBANK_7 Column 1/0 DIFFIO-T24p il
fﬁ_ OSC_CLK Input PIN_D15 IOBANK_& Row I/O =
g RESET Input PIN_D16& IOBANK_ 6 Row I/O
<<new nodex> PIN_E1 IOBANK_1 Dedicated Clock CLK1, DIFFCLK_Dn
PIN_E2 IOBANK_1 Dedicated Clock CLKD, BIFFCLK_Dp
a PIN_E& IOBANE_8 Column /O DIFFIQ_Tep, DATAE
o PIN._E7 I0OBANK_B Column 1O DATAS v

4., FBELZDHEIZHS I/0Standard LI, TROEEY 1/0 HEEFIBELET,

o
ALTIMA Company, MACNICA, Inc.

Rev. 1

I/0 FRI&IEHR
By MAX lq FPGA Cyclong 10 L'P Beryll Cyclone V. GX

Evaluation Kit Evaluation Kit Base Board

BUTTON 3.3-VLVTTL 3.3-VLVTTL 15V

LED([3] 3.3-VLVTTL 3.3-VLVITL 3.3-VLVTTL

LED[2] 3.3-VLVTTL 3.3-VLVTTL 3.3-VLVTTL

LED[1] 3.3-VLVTTL 3.3-VLVTTL 3.3-VLVTTL

LED[O] 33-VLVTTL 3.3-VLVTTL 3.3-VLVTTL

OSC_CLK 3.3-VLVTTL 3.3-VLVITL 15V

RESET 3.3-VLVTTL 3.3-VLVTTL 3.3-VLVTTL

BREIEHR Tl FarECSES),

lQuartus Prime [FUD THAR - EFH42D %)

luartus (FLDTHAR - T/NA R -F T3> DERESZE )

2018 % 7 A

29/46


https://www.altera.co.jp/products/boards_and_kits/dev-kits/altera/kit-max-10-evaluation.html
https://www.altera.co.jp/products/boards_and_kits/dev-kits/altera/kit-max-10-evaluation.html
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2-3-2. BAZIUTHIFS

HEBEERICHLCHEEOIHERE—REERTET 510 23T HIF9ZERLE T, Quartus Prime Tl&.

ASIC EFR TIEEMIZEAIN TLVS Synopsys Design Constraints (SDC) Z7A JL+TA— YN TRAIUT Dl
HWEITVET,
1.  Tools A=a— > Timing Analyzer Z:#{RL. Timing Analyzer I/ ROZERRSEET,

2. File A=a21—> New SDC File ZE{Rd B&. Quartus Prime DAL 942 K92 SDC T7AIL-TT 44

MEEET,
3. SDC FZ7AIIZ, LTDa—FZEZAALTLESLY,

create clock -period 20.000 -name osc _clk 0OSC CLK

derive pll clocks

derive clock uncertainty

| & 5DC1 sde*
o Al e . —
B o7 EE T 0w ¥ EE
1 create clock -period 20.000 -name osc_clk O5C CLK
2 derive_pll clocks
I3 derive_clock_uncertainty

4. File *=a1— > SaveAs... IZ&Y.SDC T7AILIZ&RTEAIT . RBELET .

BRETSTALUR): C¥intelFPGA_prj¥my_first_fpga
T7A4IL4%:  my_first_fpga_top.sdc
T7AILDFELE:  Synopsys Design Constraints Files (*.sdc)

Add file to current project 7/33> =0n

. N I_8 Quartus Prime Standard Edition - C; /intelFPGA_prj/my_first
5. Project Navigator 4 RODTILE 1) A% Files

_ N N Eile Edit View Project Assignments Processing Td
[ZHIYEEZ . my_first_fpga top.sdc ANIRENTOS I+ e : - _
ISBRSN TS EERBLET, B, I il s
¢EEGES T 9 LPYR Sd
Project Navigator ‘ E! Files R ‘D\@ e
1P Files

t simple_counterwvhd

=
x|

counter_bus mux.vhd

3
1 3

v E plgp
% my first fpeavhd
BBy first fpga top.sdc
BZEHR Tl FarsrEEZ30,

lQuartus LD THAR - ZAITHIFIDF:% )

ULET, THAUIHT HHHIREFTE T TY .

s S ]
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2-4. AVINIVEEITT S
SERRLI=TH A E2aVNAILLET , (COEEX FAEIO—O [6] IZHT=YET,)

| CHES |

=
#
5
i B

arons N B 4] 5| B 9|
[ 1 B i il o = =
AL (13 B 2 # a1 ] i
rdn T s . £ B
A = =
e e ) e &= 7 £
_ % e d o >

&t it 3 i 74

@ o

e D —" —

ModelSim* - Intel FPGA Edition Intel' Quartus’ Prime

Design Software

1. THAUNERLIOIV /A ILERTLET,
T AR TNVERTLES Y=L A—DT A AL TR
Processing A—x1—> Start Compilation Mg T 5CFE-ORS !

AVRAILTIE, SREBEROEERR. 2378, 70U 353
VIV BEITITHONET,

AVIRAIVERITT BHE. Messages T4 RO HRFIERAER
TRNFT , cnoAytE—UIZBLTIX ., KF21—KRJF7JL 2-1-3. Analysis and Elaboration MD3E{T(21 R—
D)ESEITL T, ®MURLTIZELY,

2. Full Compilation was successful M AYtE—UNERTE 5, AV IILIRT TY,

b
B
=N

-
\3 Quartus Prime Standard Edition - C:[intelFPGA_pri/ my_first_fpga/my_first_fpga - my_first_fpoa

Fila  Edit  View Project  As ents  Frocessing  Tools indow kel Search altera.com (%]

Of d #00 | C[ [oubiee /S8 TrF RS DADE @
¢HEGFH B QLY XA PP &

Project Navigator [ 4% Hierarchy v]Q@ A x| P Compilation Report - my_first fpga (x|
EntityInstance Table of Contents (£ 8 Fiow Summary

% Cyclone 10 LP: 10CLO25YU256176 ES Flow summary ® -
> BBy first fpga 1B B Flow settings Flow Status Successful - Fri Jun 22 15-14:46 2078
BB Flow Non-Default Global Settin| | Quartus Prime Version 18.0.0 Build 614 04/24/2018 5 Standard Edition
Esdslnn ez my_first_fpga

R g

Cyclone 10 LR

=T o Bal i
= I@, Full Compilation was successful (10 wamings)
Tasks Compilation v]E@ﬂ x| b I an 10CLOZ5YUZSEITG

|| BA Final
[T » bm A

20 /24624(<1%]}

o 4 P Comnile Design

il 1| I |
el | "

@ Ij F crilterss 88 Find_ | |88 Find Next

Type i Message -
command: quartus_eda --read_settings_files=off --write_settings_files=off my_first_fpga -c my_first_fpga

Wi mox

4 18236 Number of processors has not been specified which may cause overloading on shared machines. Set the global assignment NUM_PARALL
4 10905 Generated the EDA functional simulation netlist because it is the only supported netlist type for this device.
@ 204019 enerated file my first_fpga.vho in folder “c:/intelrpea_prj/my_first_fpga/simulation/modelsim/" for EDA simulation tool

i ] Quartus Prime EDA Netlist writer was successful. 0 errors, 2 warnings B
@ 293000 guartus Prw‘@ Full Coﬁpﬂat'im was successful. 0 errors, 10 warnings =

< n »

Messages

System Processing (125)

AVISAILDR T I B &, a7 81 )L+ LiR—b (Compilation Report) 2T/ A JLEEBR MR TSN E T,

s |
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a2 /N1 JLTIE. Analysis & Synthesis, Fitter, Assembler, Timing Analyzer 0D 4 TREAEKRM(ZETSN, T
BILISLR—MEREINET , A—F (3. BROSERISEUGLEN N Thn - EHRT 510, OV
NI -LiR—bET REILENHYET,

L. TEERFAPETELZELY,

AL LIR—FERC = CBURRSE BIZIL., Processing #=—21— > Compilation Report Z3EiR
LTLEEELY,

BREIEHR TR+ a X, EaCSEZES0),
lQuartus Prime [ZLO THALR - T/ X1 -LK—F-F71/LDEF |

2-5. RAIVTERIIT D
AV LD BRI ERN AV Bl AR BL-DERERELET, (COEEZX. AREIO—0 [7] I

H=YVET,)
st B B B 4 B B =
B> 1 ] # ) ) & F ES
KSAL [ E 2 # = 1 0 i
xOh> > & o] Z ) )\ = 7 i
glLm @ i 2 @ e > 5 i
2 k2 o J E v g =
= ] >
£ it 3 T 7
@ ® p 9 ) B )] ®
l I | | | |
ModelSim* - Intel FPGA Edition Intel' Quartus’ Prime

Design Software

Quartus Prime (&, 22/ A JLVEFTERIBHZ, 2437 BEAIBERL TOET . A—FHBRIICEFLI2C
ST HIREERERRLUIZBEDOAMI VT IRMEE LLBREIL . I —F OEREZHZE (AR LTLEMES M
% Timing Analyzer L7R—k (A2 /31 )L-LiR—FR) THEERT HEMNTEET,

EROBREHIBVTIE, 30y IR
B1—FOERBEEHELTOEL | :
CEMTHLEMELGLV -0, EBICE
BEERIETI . FTav/ (L
LiR—FCHRELER DY < ERESEL .
AYRTETCWEWERMAH-1-HE
IZIXZDNREHELET . TD#R
Timing Analyzer ZAl&¥CEIL TER
#BZEL. EELETAERYELE
Ao

SEE. a3 T HNEEER ' -

T AERIZIEH>TLNA I &L, Quartus Prime DERMEARL—L 3 & EKERT B8O DF1—R)T7ILEDT,
BAZIVT BRI BIELET,
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TRICEERHRECEALET DT ROXTYTELTERLTZEL,
BREIEH TEFFa A NETSESS,
lQuartus Prime [£Cd THAF - TimeQuest [ZkEBEAS T HEHT D I:% ]
BAZTREAFDIL—=2 DS TOET S
12T FPGA TO=H)b-F—=22" [Quartus Prime /N\—IzI,-T—X Il - ZL3THEHT]

2-6. FO55345

FPGA NT—REEERAHFEYT . (COEXRIE. FFEIO—D (8] [ZH=YFET )

| B R |

1 B 10
RESE (3 4 5 6 8 9 g
TP 4 ] ] & = | 5 % J : ]
o2t g g g # b7 4 g o]
gtz £ 0B ¢ 2 KX = N B
b Sy o - o & ]
g2 o ) 57 x o 5 £

i B 4 ® =~

&t it 3 i o

® ® = iy 1) w : i)

Intel’ Quartus Prime

ModelSim* - Intel FPGA Edition Design Software

THAZEAVNAIILTRAIVTHREELTI=5 . BAIFRAR—F LD FPGA Z#EMRIZEMES B[N EIVE
Lf=o ERLT=-D07 4L ER D O0—RLET,

Note: = Cyclone 10 LP Evaluation Kit ZZ FIFDHZE (L, FFIIZ DIP X1vF [SW1] F TFERIDELYICEEL
THOBIERZTTOTSIESL ),

TOYSEUT - TRIE, AU VETRH RSN, FPGA DIFE sof F7MILHERSNET,

sof Z7AILIE, FPGA @ SRAM ERIZEZ AL = DK TT . SRAM [TT—2EEXIAATEIEE. FPGA
~MERSINDERD OFF IZHET—RIEHEINE T, TD=0. BERAR—FDOERE OFF [ZLTHXRE
DERIRAREIZ FPGA DNEMEZET BT=DIZIE. 12 TIL FPGA ANV T4F¥ 2L — 32T/ N1 A (FPGA
NEHT S0 ROM) IZHFELI=TFADT—3E5EEZALDENHYET,

AV 74F 2L —2a0 T INA RNEEZAA TERBIIEZ T >THERL\D T AN, FPGA ~DEFAABFEE
LERTHEINAMNDILE, EEAA/EZTHRZ HEICKT HETEIBIZ LRI H D16, —HRRIIZ(X %I
FPGA DEMARIIZEITLN BENENIEEZRERLEL TV I4XaL—2avIcTOY S LT HIEEHEL
TWET,

CDFa—KRITILIZENTE, T 1 FPGA [T sof T7AILEESAH . ERRIIF1To=&(CaV 4K
AL—3 TINARNEFAFHETVET,

]
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2-6-1. sof F7AIEEZAL

Quartus Prime [ZCHTHAF - Quartus Prime 5 Fa1—kJ7IL

1. AYoO—R-r—JLERVavERELES .
Note: + BREIK—KD JTAG o DIFEIRL, IR —F DL~ H ARG 7 710 o ET R

=300,

- MAX 10 FPGA Evaluation Kit DHE&

ATl FPGA B9 O—K-4—TJ)L 1| & USB y—J V&=L, 1> TIL FPGA 4™y O—K-
=TI | ZRAFER—FD ITAG NVATERHLET, TDH® USB ¥—JILDE5—AET055
SUYIERT /830 M) UsB iR—MEHLET .

- Cyclone 10 LP Evaluation Kit MiHF&

CCTOEEIEBYF Y Ae RDRTYTNEATHLEL,

(Cyclone 10 LP Evaluation Kit (&, # o> O—K -4 —7J )LEEREAT—TIILAFEL USB —IILT
BEHhNTLET,)

- Beryll Cyclone V GX Base Board Di5&

FED UsB r—JILTHRFER—F LYV EEGLET . ERA—FRIOIRI2E L, AFK
R—K® Getting Started Z#ZEL=ELY,

2. BARKR—FEBRT—TIVEEGELET . (FRR—FLoTE, BRI ILEERT HEERI MG
ENET,) BERRAMYFLHEIFEFER—F DB R RAVvFEANTEREMIELET

3. Tools A=a— > Programmer [Z&Y. Programmer 1R IEREEILET

‘..%. Hardware 5etup...| USE-Blaster [USE-0]

[7] Enable real-time 15P to allow background programmirig when available

st

il Stop

8 Auto Detect
L Delete

A

File

output files/my first fpgasof

Device

10CLO25YU256

Checksum

OD138EF2

Usercode

OO0138EF2

Program/
Configure

el

Blank-
Check

Werify

TOI

: :
: ]
—i b :
: :
; :
---------
ADCLOZ5YR256
TDO
4

4. Hardware Setup 7R3> (Programmer BEIEINZE E)%#9')vILET,

Rev. 1
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5.  Hardware Settings #7® Currently selected hardware IEDFILF I -1 ARMSFEHT B/ \—FO 7%
FERL. Close RAVED)VILET,

r = B
4% 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 prograrmmier wirdow.

Currently selected hardware: ’USEI—Blastenl [UsE-1] Y ]

Available hardware items

|
| Hardware Senver Port [ Add Hardware. .
LSE-Blasterll Local USE-1
Remove Hardware

Board Currently selected hardware [Zf&HHEh BRI
MAX 10 FPGA Evaluation Kit FRTZFIva—K-r—JIL4
Cyclone 10 LP Evaluation Kit Cyclone 10 LP Evaluation Kit
Beryll Cyclone V GX Base Board USB-Blaster

6. Mode(Programmer BEIEINDHE)DTILED Y RLEKY, TINAAADEESAAERITT HFEEERL
F9,

COFa1—kM)7ILTIE ITAG Z3EIRLET,

-1] Mode: |JTAG = Progress:

id programriing when alk

In-Socket Programming

Passive Serial

Device Active Serial Programming Program/
Configure

7.  Programmer EIELEE®D File HIZ(X, EYLTWNSTODIIMNED my fastfpga.sof 774 ILMNT T
[CEEFEFSINTLVET , 7= Device HHIZIE, BAFLTLVD FPGA DEIBENRREINTILVET,

" o
| Mo stop output_filesfrmy first fpgasof 10CLO2EYU256
& auto Detect \
AT BBIRA—KI=H
- ShTLV% FPGA DEIFE
S
DI = Board Device HEDFERT
% o T E b 3 *ﬁ i
e Save File | . u MAX 10 FPGA Evaluation Kit 10MO08SAE144
® sdd Devi il_:.n.ll.lli:.n.ll._.i . .
'CP—--_ e BT ABEE Cyclone 10 LP Evaluation Kit 10CLO25YU256
Mus | |4 o Beryll Cyclone V GX Base Board 5CGXFC4C6F27
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HELAID sof T7AILDBEFINTLDIHFEIZIE, sof T7MILENATAMEIRL Delete REVED )Y
DL THIBR (ZHRIZ) LTS,

ZD#% Add File REVZEDYIIL EEXETALIMIAD output_files TAILFTRIZERLENTLVS
my_first_fpga.sof 774 JLZFEIRL . Open RAED) LT File HIZEERLET,

(3 SetectProgramming il =
Look in: [ | chintelFPGA p_aloutput fites ™ ] Qo 9 O L [E]
'.‘Q My ... Name ’ i Bize Type

L) my_first fpgasof S87 K8 S0LEH
4 [am] v (%] 1 | ¢
File name:  my_first_fpgasof Cpen
Files of type: | Programming Files (*.sof *.pof * jam *.jbc *.ekp *.jic) > J l Cancel I

8. my_first_fpga.sof Z7AIATDHRAZHZTOTSIVT A TavIzBNT, RTTHEBICFIVI%E
ANhET,

ZDF1—kYTILTIE FPGA [T .sof T—4A%ER1XT 50 T. Program/Configure 7L avIZFIviE
ANTLEELY,

il St File Device Checksum Usercode Program/ | Verify  Blank- Exarnine Security  Erase ISP

Configure Check Bit CLAMP
wh Stop — . — —

* Delete

output_files/my_first fpga sof 10CLO25YU256 00138EF2 007138EF2 ]|

M add File.. T

9. Start REVEV)VIL, T—RADEZAHERI—NEEET,

T—EDH L O—KHBIIAENET ., Progress /\—hY 100% [Z7#7Y) ., Messages 74K (System 27)
[Z Info: Successfully performed operation(s) MDAV tE— FHERRTE-HESIAATE T TY .

USB-Blasterll [USB-0] Made: [JTAG '] Progress: 1(!3%{81&:{%5%’!%‘

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

’ [T ] File Device Checksum Usercode Program  \erify  Blank- Exam

Configure Check
il Stop

2 Delete

R
e "=

output files/my_first fpga.sof 10CLD25YU256 0D138EF2 CD138EF2 ¥

ER T | b

»

Change File.. .

u| n
u| "
ra ul -

FLNT. 2-7. EHIREE 17U FPGA DEMEEHERELET
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2-6-2. A 74X AL — 3 - TINA RIZEZRAD
CDIEEIZ, FHISHIE 2-7. FEREIRTIFE 1T ), FPGA DEIEITIEIE DI EN L L FHEEEL /= L TITo T3 ),

2-6-2-1. AT S35 T/ IVEERT B
FRTIRAFER—FIZHC-ay 74Xl —a - TFNARABADTOY SIS - T74(IVE sof T7AILh
SEMLET,

Board Configuration Device File Format
MAX 10 FPGA Evaluation Kit MAX 10 A& CFM pof
Cyclone 10 LP Evaluation Kit EPCQ64 jic
Beryll Cyclone V GX Base Board EPCS128 jic

BE.MAX 10 HD pof Z7AILIE, AVNAILETHFICABERINTOET DT, MAX 10 FPGA
Evaluation Kit 11— 2-6-2-2. TOYS3I9 95 AEATESLY,

1. File *=a— > Convert Programming Files Z#&&ILET .

2. Output programming file #NEJRELET ,

@ éoﬂvert F-"Tugramrﬁng:ﬁfé:— C‘ﬁrtt&lFRIA_prjf my_l'i-rs;t;fpgafmv_-l.'r'rst::l‘pga = my_ﬁrs;t;;fpga i 4:|. EI .
FEile Tools Window

Specify the input files to convert and the type of programming file to generate.
You can alse import input file information from other files and save the conversion setup information created here for

future use.

Conversion setup files

[ COpen Conversion Setup Data.. l | Save Conversion Setup... I

Output programming file

I Programming file type: ’J‘FAG Indirect Configuration File .jic) = ]I
[gptionszoot info... II Configuration device: | EPCOG4 '"Made Active Serial b ]l
I File name: output_files/my _first_fpgajic DI

Remote/Local update difference file; | NORE

[¥] Create Memory Map File (Generate my_first_fpga.map)

m

Create CvP files (Generate my_first fpga periphijic and my_first_fpga core.rbf)

[ create config data RPD (Generate my _first fpga auto.rpd)

BEA mE
Programming file type JTAG Indirect Configuration File (.jic)
Cyclone 10 LP Evaluation Kit D54 : EPCQ64

Configuration device
Beryll Cyclone V GX Base Board D& : EPCS128

Mode Active Serial

File name output_files/my_first_fpga.jic
] ]
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3. Inputfiles to convert #R%ERELET
@ Flash Loader 17%/\1 54 MEIRL . Add Device RALES)vILET .

Input files to convert

FilefData area Properties Start Address Add Hex Data
I 'I

SOF Data Page O <aufo=

(@ Select Devices AT AT RYIAMS  BAFR—RITHELIZT /A R T7IYETIRA RBEBIRL. OK
REVED)IILETS

WV Cyclone 10 LP Evaluation Kit Mi5F&

Vot =
Device family Device name

APEX20K = ] 1ocLoosvy Al Mew

| Amia10 [ 1ecLoosz
Arria GX 1 1ocLotov | mpart
Arria Il GX O 1ocio1o0z Exprt
Arria | GZ = O 1ocroisy '

| AmiaV 1 1ectotsz | Edit

i -
ArmiaV GZ 10CLO25Y W [ rerons
Cyclone I 1ocLozsz =
W cyclone 10LP i [ 1ecLosov Uncheck Al

| Cyclone I [ 1ecLosoz
Cyclone Il 1 1ocLossy
Cyclone LS [ 1ociossz
Cyclone IV E [ 1ecrosoy

| Cyclone IV 6X L1 1ecLosoz .
Cyclone ¥ [ 1ecLizov
e s = 1 AP b

[ oK ] I Cancel l

V¥ Beryll Cyclone V GX Base Board DiH&

g
Device family Device name
Cyclonell % [ scexeeocy 5 Mew.:
| Cyclone il LS [ scexacaps
Import
Cyclone IV E [ scexecap7 . TRpOr
_| Cyclone IV &X [ scexecoes Expart]
¥ cyclonev | [ scexscoer '
| HardCopy I 11 [ scexrFcass | Edit. |
HardCopy Il I______5CG)~:FC3B:-' i ——
HardCopy IV | 81 scexFcacs L s
MAX 10 [ scexrcacy Uncheck All |
| Max = [ scexrcars
MAK Y [ scexrcars
Stratix [ scexrcsce
Stratix GX [ scexrcscy
| stratix Il i [ scexrcses
Stratix Il GX [ scexrcsrr
P = M crmwrcane =
oK ] [ Cancel

s |
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(® SOFData 17&/\1S5ANEIRL. AddFile REEZYILET,

Input files to convert

File/Data area

4 Flash Loader

Add Sof Page
10CLO25Y :
| s0F Data Page O <auto> I Add Eile...

Properties Start Address Add Hex Data

@ ZTHTTD my_first_foga.sof T7AILEHRELET

ﬁ Select Irrpﬂf File -

[ 1 CNintelFPGA_priymy._ first fpgaloutput files '] o © 0 i @

-

Lookin:

& My Computer Name Size  Type

© | my first fogasof . 68TKE sof File

4| il

File name:  my first fpgasof

Files of type: | SRAM Obiject Files (*.s0f)

4. Generate RZED) YL T IIC T7AIVEERSEET,

o

G Quartus Prime -

!'@ Generated output_files/my_first_fpgajic successfully

5. Close RH#2%41)y%L. Convert Programming File &4 705 Ry RAEFHALCET,

LET, av74Xalb—2a - FNAL RN TS S35 - 74 LR LEL=,

2-6-2-2. TATSIHT B
1. Aon—R-—7J)LEN\avEERLET .

Note: = BHERN—RD ITAG N EZDITEIL, ZRIEA—FDI— - HA NPTV Trv0F 7
=30,

- MAX 10 FPGA Evaluation Kit DHZFE

s S ]
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A FIL FPGA BrorO—K-4—J )L 1| & USB —TILEERL. 1> TIL FPGA Ao O—K-
=TI | ZRRFER—FD ITAG ANYAIZEFLET ., FDE USB y¥—JILDE5—AF%27055
SUYIERT /330 d USB R—MZiEHLET .

- Cyclone 10 LP Evaluation Kit MDIHF&
CCTOEEIEIHYFELE A RORTYTAEATZEL,

(Cyclone 10 LP Evaluation Kit &, # D> O—K-4—J)LEEREHET—TILAEIL usB #¥—TILT
BEHhNTLET,)

- Beryll Cyclone V GX Base Board MDi5F&

HED USB r—J L TRRR—FE/ N\ ZEHELET  EFRAR—FRIOIRIFGE ., ARF
R—F® Getting Started Z#Z &<f=&0Y,

2. FRRR—REBR7T—INEERLES  (FARR—FICEoTE, BRy—JILEEGT S LERA A
ENFET ) BRRMVFHHIFAFER—FDIHZEE. RMVFEANTEREMBLET .

3. Tools *=a— > Programmer [Z&Y. Programmer 4R OEFEEILET

4. Hardware Setup 7R3> (Programmer BEIEINZE L) %#9')vILET,

5. Hardware Settings #7® Currently selected hardware IEDFILE I -1 ARMSFEHT B/ \—FOI 7%
FEIRL. Close RAVEIYVILET,

r = ™
4% 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 prograrnmer window.

Currently selected hardware: | USB-Blasterll [USE-1] r ]

Available hardware items

|
| Hardware Server Port Add Hardware...
USE-Blasteril Local USB-1

|Remcwe Hardware

Board Currently selected hardware [ZHRHESN S H]
MAX 10 FPGA Evaluation Kit HRATEF o a—R-r—J)L4
Cyclone 10 LP Evaluation Kit Cyclone 10 LP Evaluation Kit
Beryll Cyclone V GX Base Board USB-Blaster

6. Mode(Programmer EIEINA L) DT ILE I -)RRKY, TINA AADEZAAHERITT HFEEEIRL
F9,

]
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ZOFa1—kM)7ILTIL ITAG Z3EIRLET,

=1] Mode: |[JTAG: = Progress:

id programming when

In-5ocket Programming

Passive Serial

Device Active Serial Programming Program/
Configure

7. Programmer EELERD File I my first fpga.sof 77 ILDVT TIZEEFINTWVAIEEIZIX, sof 7
FAIVENATANEIRL Delete K2 %ED") v L THIBR (ZBHRIZ) LTEELY,

8. Add File RAVEVVYIL. EETALIUR)AD output_filess ZAHILFRICEFIN TS
my_first_fpga.pof #ALME my_first_fpgajic 774 ILEEIRL. Open RE%EFH1)vILT File HIZEER

LFET,
P gt File Device Checksurn Usercode Program/  Verify
Configure
Bheion | | |enones 10CLO25Y 000DODDO  DDI7EATY i !
[ Ranis l output files/my._first fpgajic EPCOGZ 74B300B8 ] [E]
x
# Delste
Wi, =] SR FEATIRARBR—FICBES
P EHagr G| NTLVD FPGA DEIE
rTﬁ' Save File | T
:IIIIIIIIII“:
P o Board File #& Device ##
T— MAX 10 FPGA Evaluation Kit output_files/my_first_fpga.pof 10MO08SAE144
a Cyclone 10 LP Evaluation Kit 10CLO25Y
output_files/my_first_fpga.jic EPCQ64
Beryll Cyclone V GX Base Board 5CGXFC4C6F27
output_files/my_first_fpga.jic EPCS128

9. my._first_fpga.pof &HBLME my_first_fpgajic Z7 A IWATDRBIZHETAT ST AT avIZHENT,
EITIHEBICFIvIEANTET,

CCTIE avo4Falb—2ar-FARIZFOY 5353 BD T, Program/Configure 73 (ZFx
D% ANTZELY,

e MAX 10 FPGA Evaluation Kit DIFEIL. pof Z7AILDTIZHS CFMO BIIZF v oZEL TFZALY,

. File Device Checksum Usercode Program/ | WVerify
Configure

| @l stop output_files/my first fpga.pof  10MOZSAE144 02667BF8  O0OBAG390 [ =
[@ [
Y Auto Detect CFMO .:| :|
UFM ] [l

X Delste |
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*  Cyclone 10 LP Evaluation Kit / Beryll Cyclone V GX Base Board D& (X, jic BlIIZFvo LTSN, B
I EBIDRZEF I A SIS, File $RIZIE “Factory default enhanced SFL image” MFERRS
nEy,

File Device Checksum Usercade Pragram Weri
.'IE“ Start rog f W
Configure

s Stop Factary defaul': enhanced SFL |mage | 10CLO25Y 0017EATT Q017EATT ] Ll
ﬁ T output_files/my first_fpga.jic EPCOB4 74B3D0BS [

10. Start RRAVED)WIL., T—EDEEAHERI—RSEFET,

T—ANA I O—KABASNET , Progress /X—5HY 100% [Z%Y Messages "7/ K7 (System 27)
[Z Info: Successfully performed operation(s) DAY tE— &R TEHEZAAT T TY,

BREIEER TR Fa X ,bELL WEB T7VFESEE30,
lQuartus Prime [FUD THAR - T/\1X-TOT532 0 DF%)
FPGA #EHIT EPCQ T/NAINTOLT S50 0Ic Tao'5320)

]
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2-7. SEHAREE
FHE(FR—F) £T FPGA BIELSEHEL TLVADVERERLET . (COVEEIL. BAFOO—D (9] [ZHT=VFET,)

BESE H 5 6] 8 o

wo 3z ® i® % 5 % 3
T i L 2 # X _4 ]
apbzo £ B ¢ 2 K = 7
- Zn, ol - =
grigl o ) £ & b 7 =
i ® d i >

H B 3 _ o g

1 T T T

Intel’ Quartus Prime

ModelSim* - Intel FPGA Edition B St

Fa—r)7IILTIE. L FHUED FhFH) BEEIERLELT =,
I TICFAFER—RED LED ARKTLTLBIEET TY  ELIMESZEIY A THEVICEKEN TL S50k

AAVFERT . HAHNE DIP R VFEYYBZDE, RATTHESAEDLYFET
LED
=
13 ;__*_ e E __": .“...I-.. __*%
=

0SC_CLK \ p— - L—%
savoRS

RESET (€—— Hzwh@&E m

BUTTON -

<FPGA DENME(LHR>
e LED NRATELUVRELET

e BUTTON [ZEIYHETHEUITERIN TULVAEI MRy FEHL TS/, LED DRRS LV RIET S
BEINEDY EEY)E T,

e RESET [ZE|YHTHEVITESHSN TLEEI MR yFEHLTULAM. PLL EEREND2EEEMN £
k&, LED AAEEKTLET .

L FAIXEILELI=A?

BE. BERFER—FDRAVFX LED DREEF. COEBYTY,

]
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A Macniea Do Campany

¥ MAX 10 FPGA Evaluation Kit DIS&

LED[O]
LED[1]
LED[2]
LED[3]

d.~?luc';‘uﬂ‘las 18MOH
LAY 7. 7) _:dug)

£dledl

T2
EC1S

1
114

o=
A=)

£6Y

[?J ; :

' y *310

LED[3] LED[2] LED[1] LE‘D[OJ

¥ Beryll Cyclone V GX Base Board MDiG&

LED[O] / LED[1] / LED[2] / LED[3]

LIET. FPGA BAFEIZ$HI(T5 Quartus Prime DERMIZIIRIEIZIRT TI,
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3. ATYI7vF

FPGA > CPLD &9 571-IZEF|Z WEB H A/ EZHBNMLET .

A—HDR—LR—ITT,

HEE OBAE

FPGA AFd FPGA [ZDULV\THMY DT EBMAMLTLET,

cPb AFS CPLD [2DW\TH MY FLEEALTLNET,

[FLHTD crp HEt CPLD SZEH R DT H A 451

HR—MEHR BRI I T ORSU L —IN SN ERAE) A AT —RIGE  hTTY)
AIFRAFEEDONI=-R—TT,

A48 H FINARPY—)LDT—EL— O 1—F - HARGRENBETEET,
PDF ELTA Y O—KRT B ELARETT,

Arovo—K-tw 48— A2 TIL FPGA BAFICWELRY Iz 7RENSY Do O—KTEET,

TIVTZ T4—5L D FPGA A—HIZEMZELY. BEEERL-Y. FTAT7EHEL
=YTcEEI,

TZILTS Wiki HHRAAEZAENT A HARDOY—IL, THAUBEEHEEFTES
O3 =74T9Y,

Design Store A2 TIL FPGA ZEWMBDBDIZERIDY T IL-THALDBRER—
* B EHRx

[TIPS) B2 DI THAVEERTFICANES
AVARNSHB—-bL—=24 | 4TI B FPGA TH=HIL-bL—=2 5 TY, BENLIFY—T
BINSAF - FL—Z T T, (B

A4 b—=2 ATWBRAZA b L—Z2 T TE AT )L FPGA BGIZEET
BRIEN ——2TE N DOTEHEECTHRETEET, (1]

* EEE [ HERx

[TIPS] A2 TILUBTZILTS) FPGA TH=HIL-brL—= 5 FERT
ZELES

MACNICA TA—F L ROHHEEDIVO=TIZERBLIZY, AoN\—RETOT7ATT7HOER
MM TEFT . BBHSIVCBEDRIEL. AT7IUEY “Intel FPGA(IH
ALTERA)” ZEIRL TTHFIACIZELY,

X (FLDICHFEALZSL

CDIEERIL T WEB I7 Y TELBIL TOFT,
(FALEDIFAEDEAMG FD5. FPGA BT D37 YDIEN

]
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