ALTIMA Corp. A ALTIMA

Quartus Prime [XLHTHAR
7oz DIERE %

ver.15.1

2016 £1 A Rev.l

ELSENA ELSENA,Inc.




[ ALTIMA

Quartus Prime [XC&HTHAFR
Tz HOMDER A &

BR
I = | . Y TR T TP 3
A A s A ] 1= OO 4
3. Quartus Prime BEFEY TR mIZ T MRBEN .....cooveeeeeeeeeeeee ettt 5
b, FFRTODIURDIERL oo 7
5. BETE T O TR DRREIEAR T oo 18
5-1. BETET AU TIRDIBENTTIE oo 18
5-2. BE T OU TSR BT AR DI L oo 19
5-3. BETET O T IRDIE T TTE oo 20
B. BETE T O T IR DERTEZETE oot 21
B-1. TH AL TFZAILDEEIZETE oot 21
6-2. T TATTUDZETR ...oooooeeoeeeeeeeeeeeeee e 22
6-3. A=Y T IS RBIBEDZETE oo 23
B-4. EDA W JLMIZETR ..ottt 24
65 BREBIBE B T H A DZETR ..o 24
BRRBIBEE ..ottt 27

— R —
ver.151 2016 % 1 A 2/27 ALTIMA Corp. / ELSENA, Inc.



A ALTIMA Quartus Prime [(FLHTHAL - TOC1IMDERS % EISENA
e ——

1. [FC&IZ
ZMlQuartus Prime (XLHTHAKRIL)—XIZ. Quartus® Prime BAFY bz 7Z#MOTIHAIZHEE1—
HRITDEHTT,
% 5
B :
M=\l g\|=\[=\]2\[2)\]=
. A AR EA BARAEAE:
2 N2 1T Ne& 7 \Z )E e )2 B
M| Z ® < 5 % 1 S i 3
2 i a/l=s/lz 7/l
3 ¥ SIEYIENIE FIETIR
5/ + s/ &
3
t i J
|
(Quartus' Prime
Design Software

Quartus Prime BAEYV LI 7 (X, 2—H - THALE2TOPHMTCEELFET, TADIIMEI. THAU DT
DIMIVZRBEBERETRTOTHFAL - T74I  RET7ANE IV ZDMD IT7A L THEESNET , ZD1=86H
BREIRHBIZIE. T TS IMNERTIVENHYET,

ZOEHTIE, Quartus Prime BIFY IR I 7ICEVWTHRTIOC I HMNERT A ECBREIOS T/
DEENHEGE . MISHIREREEZHBNALTOET,

1585, AEETA TRIST O TN BT BEHEE Y- BAE . AEE AT A MAD LI T O E%
CECEAL,

[Quartus Prime - AT+ DEIE]

AEHTHEALTLVDY—ILELVY—IL-N\—2av ([, UTO&EYTY,
»  Quartus Prime BAFYVIb L7 vi5.1

ver.151 2016 % 1 A 3/27 ALTIMA Corp. / ELSENA, Inc.



1\ ALTIMA Quartus Prime [FLHTHAF - TOC1 IR E ELISENA
° e —

2. ZAvzHkLlF

Quartus Prime BAFYV I+ 7 (. 2—H - FTHALE2TOCHITEEL, AP INMIFETHF Ao DawN
AN EBEBETRTDT A T7AIPERETTAIVEENEENET,

120 FPGA $3BU\ME CPLD T/ RIZHL THFEITIMR. Quartus Prime FAFY 77 TlE12>70Y
IOPERBELEELETVET, T0H . EREICERDOTILTI% FPGA $H5UNE CPLD T/ \A XHEH;
SNBBEIZIF. BELROTNARIHLTENEFNTOD M REICHRYETS,

(Quartusr Prime (Guartuer Prime
Design Software Design Software

L ¢ Quartus Prime

Design Software

[ R EEEEEEEEEEEEEEEEEEEE—————
ver. 151 2016 1 A 4127 ALTIMA Corp. / ELSENA, Inc.



1\ ALTIMA Quartus Prime [FLHTHAF - TOC1 IR E ELISENA
° e —

3. Quartus Prime BAFYIb 7 DEEEH

Quartus Prime BAZEY 77 E#EEIT AIZ(E. Windows OS DIFE . 1V A—ILEHZ/ERLI=T ROy T
EDa—thyb-TAaLEFT IV HLLIE[RE—R] A= 2—(Windows 8.1 MDIFEIERZ—NEE) H
5 Quartus Prime BV I 72EEHIEET, Linux 0S DBAIZ(F, avURIZ&KYEEIEET,

Quartus Prime BAFEY 77 hVEEHER Welcome RV —UHFRSN, CDRD) =BT TODTIME

EHTAET
New Project Wizard 7R FHRITOD IR T 22D 01— FERET 5
Open Project 7R&> BEOTO I IrERK
Recent Project BEICEALETOSIIDBEREMNSERLTTOD I ERK

oD BAEIL., Quartus Prime BAFY I DT 7DA=a—mbETAET , AEF T, Quartus Prime BAF
VIR T DAZa—%FALE-T O MDA DLV TERBALE T,

Search atera.com

Start Designing

I!I cumel
Training
New Project Wizard

e Support
@ What's New
Tasks  [Compiation “=ma x h
Task Notification Center
. * Open Project
ramming file:

me

Recent Projects

B
L=}

Type ID  Message

Processing

5% Welcome RV —UERRSELELMES(E. A9 —2T D “Don’t show this screen again” #4733
INZFzvOE ANTLEZSW, LEE Quartus Prime BAFY b = 7EBIFFIC Welcome RV —2EFRRS
B1=ULMEEIZIE, Tools A=21— = Options M General H73)IZ&%HS “Show welcome screen” A3z
Fryo%E ANTLZEW, REID Quartus Prime BAFEY Ih T 72BN C RSN E T,

F1=. “Close page after project load” AT avaEMIZT L. FHRHLIWVIBREFET O /b EBEIC
Welcome RJV)—UIEEACEY

Quartus Prime BAFEYV IR D7 IEEITAZA—/N\—TIRELITVLET A SBEIFERTHA=2—(d Tasks o
VRO —ILN—DT (AU DD ERENTAET,
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Compilaticn

Full Design

Gate Level Simulation

HyperFLEX Compilation

RTL Simulaticn

Rapid Recompile

Stratix 10 HyperFlex Compilation

mJmming files)

[ P TimeQuest Timing Analysis
= EDA Metlist Writer
B Edit Settings

0 Program Device (Open Programmer)

Compilation OVINAI)VRRRDIZOA—HR

Full Design LRRY

Gate Level Simulation 7=k LR 222 L— a3V BRRIIZTF—HR
HyperFLEX Compilation HyperFLEX /A IJLAZRIIZT7A—HR

RTL Simulation RTL Y2al—L 3V ARRAVIST+—HA

Rapid Recompile SEYR )V IVRRRIIZTA—HR

Stratix 10 HyperFlex Compilation Stratix 10 HyperFlex a2/ JLARRIIZ7A—HR

Y—ILIN—DTAAVNE A a—NN—DTILE O TRRSNIAZ1—BDEIZHINI=-T A EEHEL
TWET, T, V—ILN—D T AAVIRIRADIRA L AENS T ERAVBDAETITY—ILFVTHRRRESN,
EDAZ2—DTAAVNETERT HEMNTEET , (f5:Pin Planner)

Fie Edt View Project IAssignments- Processing Toole Window Help ’

D [l g r g Device...
Project Navigator @ = Settings... Ctrl+3hift+E
\ Compilation Hierarchy | &% Assignment Editor CirlShiftsA -

4% Pin Planner Cirl+Shift=N
Remove Assignments...

:".‘. Back-Annotate Assignments...
Import Assignments...
Export Assignments...
Assignment Groups...

=) LogicLock Regions Window AltL

ry Design Partitions Window Alt+D
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1. File *=a1— = New Project Wizard Z#&{RLE T,

File (§ Edit Wiew Project Assignments  Processing

[ ] Mew.. Cirl+N

[ Open... Ciri+=0

* P Dﬁl x
Close Ciri+F4

I New Project Wizard...

% Open Project... Ctrl+J
Save Project

Close Project

2. New Project Wizard # 4 7RI Ry I ANEEILET
3. Introduction R—U (& “Next” RELEIVIL, RANEHET

(G New Project Wizard (e
Introduction

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

X eseese

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

Introduction R—ZFREIMLFRRSEBHELMEEE.
“Don’ t show me this introduction again” [SFTv9Z&ANET,

Y

I [T] Don't show me this introduction again I

<Back Next > Finish Cancel ][ Help
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4. Directory, Name, Top-Level Entity R—ITl&k, T+ F0TOD I GEERELFET

BH. FEBIFFARBF TIRAL TSN, FIRXFOAR—R[IEATEE LA FIREZAN
% “Next” REVEIVVILET,
. (Ch New Project Wizard (23]

Directory, Name, Top-Level Entity

What is the working directory for this project?

D:fwork/guartus_labiverilog E]
What iz the name of this project?

fpoa_top 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.

fpga_top E]
Use Existing Project Settings... /

759 X-KRay
BEIAILT DINROT7LILE (L.
CIMFEIRLTZELY,

<Back | [ met= | Fmish || cancel |[ dep
What is the working directory for this project? EEIHILT DA
What is the name of this project? JOooryhg*

What is the name of the top-level design entity for this project? REMEBOIVT4T14
Thisnameis ... (B&)
X BEFELICT S0, TOCTOFE IR LNEBDIT 71 T4 ELACIZT S LEFHLELET,

Fr . BEERLEZTADIOD T NAREE DS EDA Y—ILEREREE RS E BI5E(E. “Use
Existing Project Settings” R2>%451)voL. BROBEITOD T IRAHEIRLET,
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5. Project Type R—T Tl ZDT OV IR T 20 BEDOTH 12 -ToIL— b oTOD Y E
T 2D EEIRLET . FRT OO UM EER T 535E (&, Empty project Z:EIRL T2, (CRD
6 [THEA TSIZELY, ) Project template Z3&E4R9 S & Quartus Prime BAFEY Iz 7IZBRICAV AM—)LE
NTWBTH AT TL—R5 Design Store MoF o O—RLf=THA2-FoTL—thpTOPT
IEEERRT HTEMTEET,

. (C& New Project Wizard (=3 |
Project Type
Select the type of project to create.
@ Empty project
Create new project by specifying project files and libraries, target device familty and device, and EDA tool settings.

() 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 Desion Store.

<Back | [ Next> |[ Fmsh || cancel |[ Hep

— R —
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& THALU-TUTL—rSTADTIMERT BH5(E Project template & RL TRAED &, Design
Template R—U(ZOX U TLET , oD, THAL - TUTL—FEERLTEZEW, FiLWLVTH A
U TUTL—bEEoO—RTBIEEIL. TILTSD Design Store HhSBHDTH A -ToTL
—hERERLT par T7AIVEFI0O—RLET , SO, TSR -T7I0HTIY N—P3y
1B ETRYIAH N TEFES, par T74ILEAFLI=5., “Install the design templates” #4')voLTT
YA - TUT— AV RM—=ILLET AV RM—ILDET T 5, FIRRIBERT YA - T T
—hk&L T Available design template [ZRTRENFET,

(% New Project Wizard

==
Design Templates %IJFEEIﬁ'éﬁiv_-"f'f‘/-v_" jl./—f‘

Select a design template.

Family: [Any '] Development kit | Any - |:|Inc\udeunsupunﬂeﬂversluns

Available design templates:

| Rank | Hame | category | Developmentkit|  Family | Device |Template Versior | Software V|
Nios Il Compact Cyclone V GX
B 1 Configuration Design Example starer it Cyclone V' SCGXFCSCEF27CT 1.0 15.1.0

a 1 »

To add design templates:

alss rDmtIeDes\gn Store. I‘/ DeSign Store ’\:)‘\"yj

If you previously installed a design\{emplate with a different version of the Quartus Prime software, add the installation directory to the design template
search paths.

par F7LILD DA AR—IL B

ALTERAY

MEASURABLE ADVANTAGE™

Dashboard » Design Store » Design Examples
Design Store @ Take a tour
i E-S
RN
for more design examples? Find them here terested in contributing content to the design store? Click here
Family:  Any [+] category: Any [+ quartus i version: 151 [-]
Development Kit: Any E‘ IP Core”| Any E|
Show| 100 E‘ entries Search:
i Quartus Il
Name Category Development Kit Family Version Vendor Downloads
E ADC and Audio Monitor Design Odyssey MAX 10 FPGA MAX 10 15.1.0 Macnica 13 [:]
Example Kit Americas

— R —
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6. Add Files R—ITIE, AVINAIUVIZRBIZT HF A2 T7A4ILOTAT ) BEISN =T+ )L F % &85k
*7,

(1) File name #AEIZHDT VX -RILED) VL. Select File VAR IOMBTHA - T71 L&
RLT “BK” REVEIVVILET,

@ “Add” REVEHYYHILTFEBORRIZEFZL TS, Select File 4V RYIZBNTR—T4
IWENSERDTH A2 - T710 I E—EISERLIZGEICIE. “BC” REUED) v 5111 T,
TEDOHRIZT7AILDEEEINET

AVINAIVIZREBRT A D74 ILDEBD I+ ILE 12 BL TRESNTWVS5E4 . Add Files
TEFHEL TS,

HLTAS TN ERRICT AU EHRITERH AN TENT HHSE, CCTIIEMLERETIC
RANEATIZEN, TADTIMERERTH, THAL - T7 ML DBEROEEMNMTAET

G MNew Project Wizard

TR —
Add Files BIFEIAILE DIRROT7A LA,
Select the design files you want to include in the project. Click Add Allto add all design CCfJ‘BiE?RL'C(TféL\O

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

\

L N A Add Al
ile Name Type Library Design Entry/Synthesis Tool HDL Version Remove
simple_counter.y erilog HOL File Default
MUX_ZEere.v erilog HOL File Default Up
fpga_top.v Verilog HOL File Default —
chatt.v Werilog HDL File Default sown
Properties

BERSNTWBTHA - D7(ILE
CITHRERTEEY,

Specify the path names of any non-de fault libraries.

[ <Back |[ med> |[ Emsh |[ cancel |[ Hep |

TADIIOMDITAIVE WEETAHIVF)RNIZ, VN IIZRBIETH AL - T7AILINT R TRESNT
WBIGEEIE. THA  T7 /LD EERIIWNBTIEHY EHE A, Quartus Prime BIFY Iz 7IEar /84
IWEEZ, A IMITHAL - T7A LD EZINTLVEKTE T O I T4 LT REBHNIZKRER
L. BELGTHAL - T7 A INERHFADEELRHYET . LHL. TADIIMTHILETRNIZT7ZA LA
BRANIUTATAR (B 21— ILR)DNEETET A - T7( LI EEEFEELTLSESICIE., &I
FAHRAENT=T AL - D7D BRSNSz, I— Y OEMERG ST Y12 T7 A ILHERAA
FNTLESTREMEABHYET , D=8 Add Files [CEYBYLRTHF A D7 AL TEBEFTHEE
#RLFET,

SRS ]
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7AILIE LTDEESYTT,

Quartus Prime [FLHTHAF - TACI VDR E ELISENA

VHDL Design Files (.vhd)

VHDL 274l

Verilog HDL Design Files (.v)

Verilog HDL 7741 )L

SystemVerilog (. sv)

System Verilog 771 /L

Schematic Block Design Files

(. bdf) Quartus Prime / Quartus Il EFREIFER 771 /)L

Text Design File (.tdf)

AHDL 71l

Verilog Quartus Mapping (.vgm) ATOM LANIILDRyR)AR-T74)L

EDIF Input File (edf)

EDA ERY—ILOHEAT7AIL

Quartus 11 IP File (.gip)*

714l

Qsys system File (. gsys)

Qsys Y ARATLT7AIL

X 1 IP Catalog 10 Qsys /CEYXGTF20oq245 \P ZFHEETEE HDL TH 1L gip TZFrEmS
#1FET,HDL Trr/DAEDLYIZ dip T71/LF Add Files [ZEB4RT BL, XN T720230B800ME 1P (244
BL HDL 7N EETERLCEIZIFE T B0, M T 71/ TIHEHSNE \P ET 1 ERT S5
1%, FEEIZFEIZRETBEHNTEET, E/-, qip T71/LF Add Files /Z&4%F B4, IP Components %7
(Project Navigator Z7>F™2/47) 15 Upgrade IP Components #7702 7k X Project X=2—) [ZFFRS7L,

EEHLPIGYET,

Ft= AV VBT A - D74 T A IR- THILE EITRID TAHILE (R IFESNTINT,
D7 AILDEEEH BH15E AP, IP(Intellectual Property) AL TL\A15E
(X, Add Files TEHET 12— -S4TSVERET I ETT A T7AMILDEEZEIITAET .

MORE—TAIWSRIZTFHAL

A—H-S1TFDEFHET. LTOESYTT,
(1) AddFiles R— AWM “User Libraries” REED1)vILET,

(2) User Libraries #4705 Ry RIZHUNVT, Global libraries (all projects) Zf=I% Project libraries L

DI, BHOTH LT EBIRESUERLET .

Global libraries

Quartus Prime THHT 53 XTOTACIILTHEM

Project libraries

REDTODIIDHTHEM

[ R EEEEEEEEEEEEEEEEEEEE—————
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7.

Quartus Prime [ELHTHAFK - Jodx

\_# User Libraries

AHDL Include Files.

Specify both project and global libraries. List the library names in the order
you want to search them. Both project and global likraries can contain
user-defined or vendor-supplied megafunctions, Block Symbol Files, and

Global libraries (all projects)

Global library name:

Libraries:

Project libraries

Project library name:

Libraries:

[ ok

J[ Cancel ][

Help

Family & Device Settings R—I Tl&, Z—7 vk TNA REBRLET

7hDERTTE ELSENA

(% New Project Wizard

Family & Device Settings

Select the family and device you want to target for compilation.

*ou can install additional device support with the Install Devices command on the Tools menu.

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

Device family

Eamily: | Cyclone V (EIGIGTISX/SE/ST)

-

Devices: Al

-

Target device

Auto device selected by the Fitter

Specific device selected in "Available devices’ list

Dther: nia

Ayailable devices:

Show in *Available devices’ list

Package: [Any

Pin count: [any

Core Speed grade: [Any

Name fitter:

Show advanced devices

Total HOs

148
148
148
148

Name Core Voltage ALMs
SCGXFCAFEM11CE 1.1V 18860
SCGXFCAFEM11CT 1.1V 18360
SCGXFCAFEMIIT 1.1V 18860
SCGXFCAFTM11CE 1.1V 18860
SCGXFCSCEF23AT 1.1V 28080
SCGXFCSCBF23C6 1.1V 29080
S5CGXFC5CEF23CT 1.1V 28080
SCGXFCSCEF23T 1.1V 29080
4 | 1

GPIOs GXB Channel PMA GXB Channel PC5S
128 4 4
128 4 4
128 4 4
128 4 4
240 6 6
240 ] ]
240 6 6
240 6 6

PCle Ha ~

FaOR P R s s

<Back | [ Mest> ][ Ensh | [ canca

) e

[ R EEEEEEEEEEEEEEEEEEEE—————
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Family & Device Settings R—IDRIBBZLUTDESYTT,
® Device family GERWHE)
TINAR-T7IYEERLET

Device family
Family: [Cyclune W (ENGKIGTISKISE/ST) -
Devices: |All -

Cyclone ¥ GX Extended Features

Target devic{ Cyclone V GX Base

Cyclone V' E Extended Features

Auto dey Cyclone V E Base

§ _ | Cyclone V GT

@) Specific| cycione V SX Extended Features
Other: n Cyclone V' ST Ex‘t.ended Features

Cyclone ¥ SE Mainstream

Cyclone V' SE Base
Avsiatis cov

Family TINAR- D7 EERLET,
Devices FBRLE=77IVIZBNT, B2V —XEHBELGEETEES , VY

—XEERTELGVNI7IBHYET S

® Targetdevice (GEIRLE)
RELBRIRTHAEERINLET,

Target device
Auto device selected by the Fitter

@ Specific device selected in "Available devices' list

Other: nfa
Auto device selected by the Fitter Quartus Prime T4 RIEZE BB TEIRSE 515
BIXCELERRLET  BIRTEHWLWI7IVIHY
F7,
Specific device selected in ‘Available FE9HEE% Available devices M DI—HHE
devices’ list EIHGEEFTELEERLET,

® Showin ‘Available devices’ list

FET LT NARBBOEHERIRLET IEEL-EHITESL-EIBEDA N Available devices’
list [CRRSNET,

Show in "Available devices® list

Package: [FBGA - |
Pin count: (672 - |
Core Speed grade: |7_HE - |
Name fiter:

Show advanced devices

RS ]
ver. 151 2016 41 B 14127 ALTIMA Corp. / ELSENA Inc.
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Package INVT—D DAL TEIRE

Pin count IV —DDE U HEIRTE

Core Speed grade AE—R- 5 L—KF&EEE

Name filter REO—EDF—T—FEAN(TAILRA—FDEERTD
Show advanced devices Advanced T/ R* ZRRIFERTT D

X o Advanced T/VT X[, ELFRY RN S FEDEEDLETT, Quantus Prime FREVIF DT 7 TIY
INA AR I TREHTILTTA FFHY, D/ Y—23200 Quartus Prime FZEYIF O 7 TIETO0532 0™
TFLINIERINFEE Ao

® Available devices
—ENSHFETHTNAREBEERIRLET .

Axailable devices:

Name Core Voltage ALMs Total 0= GPIO=s GXB Channel PMA GXB Channel PCS PCle Ha =
SCGXBCACEF27CT 1.1V 18850 364 336 3 [ 0
SCGXBCSCBF2TCT 1.1V 29080 364 336 6 ] 0 -
SCGXBCTOGF2TCT 1.1V 55480 3re 336 9 9 0 1
SCGXBCYDGF27CT 1.1V 113560 378 336 9 9 0 R
SCGXFCACBFZTCT 1.1V 18850 364 336 3 [ 2
SCGXFCACEBF2TIT 1.1V 18850 3 [ 2
_E_m__
SCGXFCSCBFZTIT 1.4V 25080 2

8. EDA Tool Settings R—ITlE, 7ACTHMRAFIZH VT Quartus Prime BIEY I 77 LISMZHEL
EDA Y=L B BIGEIZ, TDY—ILEA B TT—RERB=-HDREEXLET,

(1) fEFAYS Tool Type 1T7M Tool name KLY, V—ILB&EERLET,
(@) Format(s) &Y. Z7AILEXEEIRLET,

(Ch New Project Wizard (=3
EDA Tool Settings
Specify the other EDA tools used with the Quartus Prime software to develop your project.
EDA tools:
Tool Type Tool Name Formatiz) Run Tool Automatically
EDesign Entry.fSynthesisé =None> v] =None= Run this tool automatically to synthesize the current design
Simulation [MudelSirn—Altera - ][VHDL - ]D Run gate-level simulation automatically after compilation
Farmal Verification <None=
Board-Level Timing
Boundary Scan <None=
g q =A o
Design Entry/Synthesis mESRY—IL
Simulation HDL &% Y3al—%
Formal erification FiftRaEy—IL
s ~ <L
Board-Level ERZaL—avipd

RS ]
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BE. AT S Quartus Prime BAFEY b7 EA AT T—RADAAIREL EDA Y—ILE LU/ \—3
1%, Documentation: Release Notes @ “EDA Interface Information” [Z38&EEh TWVET DT, ST HER
D EZFIFELFZELN, FF=. Quartus Prime / Quartus Il BIFEY D7D IHNA—230 D)) —R - /—HE,
Documentation Archive &b ZELFEELY,

9. Summary R—IITHENT, BRELTE-NEE—ETHEEL. “Finish” RIVEI)vILET LGB T
ADIHRERSNET OO O MER B CTEERTEE T,

(G New Project Wizard (3]
Summary

When you click Finigh, the project will be created with the following settings:

Project directory: DAwork\quartus_lablverilog
Project name: fpga_top

Top-level design entity: fpoga_top

Number of fies added 4

Number of user libraries added: 0

Device assignments:

Design template: n/a
Familty name: Cyclone V (E/GXIGT/SXISEIST)
Device: SCGXFCSCEF2TCT
EDA tools:
Design entry/synthesis: <None» (<None=)
Simulation: <None> (<hMone=}
Timing analysis: 0

Operating conditions:
Core voltage: 1.1V

Junction temperature range: 0-85°C

Hext » Fmish | [ Cancel | [ Hein
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° e e e

TOCOMERZIZTOD IR TSNS &L Quartus Prime BAFY IO 7 DEELEE (A MIL/N—)IZ
UTOREHRBRTEINET,

Quartus Prime <L 7r232> - <TOZTORTHNED/INII TOAZTORE> — JEZT2EX

X YESIDEE, [F—T O OFAIZE N TG RIFIOT /NI - T3 5T CEBBIEDCETT, 771/
FDYUE S BT, FIEICIERL =T A2 OREISEYFT, M. REH 8. UESI>DEF #ZEESE
L ‘D

F7=. Quartus Prime BAFV Iz 7 DEEZE LD Project Navigator 712K (Hierarchy F&7R) (2, 7O
TOMEREHHEEL-TN\MRBBLR LMD I T4 T14R (EDV1—IILA) BRIRENFET,

TOCzHMTHIVEDIRRITAC IR

\

G Quartus Prime Standard Edition | D:/work/quartus_lab/verilog/fpga_topl{ fpga_top
File Edit View Project Assignments Processing Toole Window  Help .
, YEDa:
D rs r | JEravE
Project Navigator % Hierarchy - E@E x

Entity:Instance / 7—_\»/ {412%
4% Cyclone V: SCGXFCSCSF2TCT

» fpga_top °i
™ BEEBBOILTAT4%

BIFRIZ, EETA4LA(ZIX Quartus Prime A IR-T7AIL(gpf F7AIL) & VA LEEIEREINS
AT aVBRERE NSNS Quartus Prime &y T4 - T74IL(gsf T7MIL) NBEITERINE T, =
N, TAaCIMIBHETTAIISDONTIE KEH 7. TADIIRT 7ML ZTELZEN,

3t} » work » quartus_lab » wverilog »

LIS —

2 i =50 & HAZ

L db 2015/12{10 10:37 7T 2 Ao

8| chatt.v 2010/08/05 10:16 VWV J7-TIL 1 KB
fpga_top.gpf 2015/12/10 10:37 QPF 27-1Jl 2KB
| fpga_top.qsf 2015/12/10 10:37 QSF Z7 L 4 KB
| fpga_top.v 2014/10/03 16:13 VvV 7Tl 1 KB
= fpga_top_sim.v 2010/08/05 16:19 V J7-TIl 1 KB
B mux_zero.v 2014/10/03 10:33 V Z7-TIL 1 KB
|E| simple_counter.v 2010/08/05 11:02 WV J7-IL 1 KB
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5. BEE7OCIOLDERERT

Quartus Prime FAFYV Iz 7 (XA —H - THAUETADIHFTEELTWET, BRIOTHAUIZHHT S
EEETSBEICIE. FOTHAVBICERLE-Ta oo EREL ., 24 8ELET, £-. BHOTHIY
IZx T DIEEER T T ARIE. TP IMERTIEET . BEARERTIE., Quartus Prime BAFY b7 DA
Za—/N\—EFRALIRESETITRBNLET .

5-1. RESOC DR EI A
I TITERR SN T OO O EERT BI2IE. UTOFIBETITLET,
1. File A=a1— = OpenProject Z:&RLET,

\_# Quartus Prime Standard Edition
Edit View Project Assignments Processing

[ new.. Ciri+N

~  Open.. Cirl+0

o pen Tl 28 x
Close Ctri+F4

[ New Project Wizard...
;: Open Project... Ctri+J

Save Project

Cloze Project

2. EEIALEMSBEROTODIYN 7L (<TADIIRE>gpf) ZFIRL ., “BK” REVEIvILE
ER

Open Project ==l
QQ | vy JxFa1—%— » Data(D:) » work » quartus_lab » verilog » v|&,|| verilogi&= p\

EIE - FLWITAILAS— e O @
g ¥o>0-F “
M FRE T B o Ao = A
El BEFRUIER fpga_top.qpf 2015:-'12,-'10 10:37  QPF J7 il 2KB

=L} =3 B

o
i
0

= S1I5Y
B FFaxzk
= e5Fr
B e

& T1—Tws -

m,

MO —-4&—

& O-7L 128 (C) BEIT *qgpf I71ILDILILADEE

—a Data (D:)

&= Tools (E:)

7 IL&(N): fpga_top.gpf - IQuartus Prime Project File ( v]

[ @ || = |

— R —
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3. Quartus Prime BARYVIRITTDEAARILNA—IZ BIRLE-TOD OB ELVEETHILE DINANR
RSN TWAHIERERLET,

[#Z] Windows TH/RTO—5hbTADTINERCEIT S

Windows THRTA—SEDT7AIEBRY—ILMSBRIDTADIIRD gpf F7AIVEZTILI)IT
AZ&ET, Quartus Prime ARV Dz 7HAEBIL TUOVAKTHEBMNICESL., IBELE-TOD I RETE
F9, 1L RS/ TN—3 0 D ELS Quartus Prime / Quartus |1 BAFEY Zho = 7 V&S A X+
—ILENTWBIHE(F. HREIZEALIz/A\—23> M Quartus Prime / Quartus |l BAFY 77 L THREL-T
O I RBEBLET DT FENBETY, 3. KEH “5-2. BFEIOPzIMEEFHTIEDFER"
WY TRERRSTIEELY,

5-2. IFE7 AN RS ARDIRER

T TIERESN =T O O EBISE AR, 2D T OO0 M EZEL TLV = Quartus Prime / Quartus 1l Bi%E
YIRDITDIN—230 b, TODTHMEEEISE S Quartus Prime / Quartus |l BRI Iz 7 D/A—C3 R
5L, BE Quartus 1| BAFEY IR 7 v150 TEELTULV-TO Y% Quartus Prime BT+
7 v15.1 TEEEISE &KOET D) HE. UTDLIITBEEHEDAYvE— IV R IDRREINET,

(_# Quartus Prime [em]

Do you want to overwrite the database for revision
! N "D:/work/guartus_lab/schematic/fpga_top.gpf created by Quartus | Version 15.0.2 Build
153 07/15/2015 SJ Full Verzion?

I, TSI THIVEHADBFET —IR—XIER (b T4 /LT X0 incremental_db TA4/LA) % BT
% Quartus Prime / Quartus Il BAFEY IrI7 D/IA—2av AN T—AR—RIERICEEZEZLTROIWDVERT Ay
t_:)—c—é—o

“Yes” RAVED VWS BE. TADIIM THIVTROBFET —IRN—RIERILEEINE T, T—IN—XIF
HWHAVEESN D LB HACRBEROBREEN) vbEh BEVCYETRELNHYFT D TIEE S,

“No” REVED) T BE, BIFT —4R—RERIIRIFEN  FBELI-TODIMIEBLEE A,

Windows THRTA—SHHA T ILIyoI2&YTOD MRS IGE8ERRTT . 448, Windows T
HRTO—ZLUNDT7AIVEBY—ILEFERL TV DIGEIE, BEAvt—UNRRSN T EHIICZD/ Y0
U THRZITEBILTLV: Quartus Prime / Quartus Il SV IRz 7D/A—2a0 ET7aP o IrhEEBIL TLE
LY, T—AR—RIERN RO T ITEESINTLESISELHYET DO TITIEELZSLY,

L. N\—23>DEAD Quartus Prime / Quartus Il BIRY IV 7 THT —AR—REEEETICBFEIO
SrORERKIZIE, N—Da BT —AR—REERT B ENHYET , 55#IE. [Quartus Prime - 7O
TVMDER] “11. N—2aHEfOT—IR—R" ZTEZELY,

[ R EEEEEEEEEEEEEEEEEEEE—————
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5-3. BSOSO DR T A
EEPOTODIILDIEEER T SEBITIE LTOFIETTLET .
1. File #=a1— = Close Project Z3#RLET,

u Quartus Prime Standard Editien - D:/work/quartus_lab/verilog/fpga_top - fpga_top

|Fle Edit View Project Assignments Processing Toole  Window  Help Q

[ New.. Ciri+N : ,] S &
F~ Open.. Ctri+0 28 x
Close Ctri+F4

New Project Wizard...
BE' Open Project... Ciri+)

Sawve Project

Close Project

2. Quartus Prime BV IR T DAARILNA—ZTAS IO THILEDIRR, TOC I BEVE
DAV BANRRTREINTHELIT S (ZEH) T, HD Quartus Prime BFEY IRz 7 DEEZE LD Project
Navigator 4> RN TZUoTHNIEL, TADIIMIRTLTOET,

File Edit Wiew Project Assignments Processing Tools  Window  Help ‘

OfH+~D0 "D ¢ | LG E D

Project Navigator [ % Hierarchy - ]E @& =

&% Compilation Hierarchy
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6. BEIE7O I ILDBREER

TaoOMERR . RELIRB BIZIETHF A2 - T7/ILDEBM-HIER, TS RBEOERLGE)EEET
BLENTEEY  ERMNRERIGEIE. UTORETENENREETOTZSL,

BE.TACIINEIE—EERT HEETTHLIFTEFEA, TD=H. JIRFRTIOD T IMEERL
B9 . E£fzI& Copy Project(Project A=—a—) W57 AT IRDIE—ZTLN, ZORITODIINEELEFTT S
HEDTIGHBHETT , Copy Project [ZDULNTIE, AEH «0. TODTIMDEE #TEZELY,

6-1. THAL - D7 ML OBRER
1. Project *=a1— = Add/Remove Files in Project Z3®RLFET
2. Files hTTUHMEESNI-IRIZET Settings ¥4 7OJ Ry ZANEEILET,
_" Settings - fpga_top [E=H =R 553

Category: Device...

ples |

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

4 |P Settings project.
IP Catalog Search Locations 3
Design Templates SBTEIE _
4 QOperating Settings and Conditions. .\ b4
Voltage -
Temperature File Name Type Library Design Entry/Synthesis Tool HDL Version Remove I
4 Compilation Process Settings

Verilog HOL File <Mone= Default

Incremental Compilation Verilog HOL File =Mones Default Up

4 EDA Tool Settings

- ) fpga_top.v Verilog HOL File =None> Default -
Design Entry/Synthesis chatt.v Verilog HOL File <None» Defautt =
Simulation -
Formal Verification SOTEEE

Board-Level

3. HFATATRYIRDAIZLIET S “Add”. “Remove” RAVIZKYBFETET A2 -T7(IVEERL
EXR

THA - D7ANEEBMT BIGEE. TSVX-RAVEIVVILTHF AL - T7AIVEERE., ‘B
RAVIELINZ “Add” REVED)VILET,

THAL - T7AILEBIBRT 5155 (&, File name FTEOBAMNSBHDTH A2 -T7/4ILEERL.
“Remove” RAED)VILET,

4, VHDL TN —2 D7 AIVETHA - D74 ILKYBBEMIZEAFAFTERILE,. THA2-T74)L
DFAAHBEIETET HIHFEIZIE., “Up”/“Down” REUIZEY EFANBEZZITo TS0 B8, £
FICBEFSNTWBI7A I LERAAFNET,

— R —
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6-2. A—H¥-S1TSIUDEE
1. Project #=21— = Add/Remove Files in Project, F7=I& Assignments *=1— = Settings ZERLFET,
2. #EILTz Settings 47T RYIRDATI% Libraries [(CHIVEZET,

=" Settings - fpga_top (=5 E=R 5
Category: Device...

Specify both project and global libraries. List the library names in the order you want to search them. Both project and
e = global libraries can contain defined or i pplied megafunctions, Block Symbol Files, and AHDL Include Files.

IP Catalog Search Locations.
Design Templates
Operating Seftings and Conditions. Global library name:
“Voliage
Temperature Libraries:
Compilation Process Setftings
Incremental Compilation Up
EDA Tool Settings
Design Entry/Synthesis Lo
Simulation
Formal Verification
Board-Level
Compiler Settings
“HOL Input
“erilog HDL Input
Default Parameters

TimeQuest Timing Analyzer
Project libraries.
Assembler :

Global libraries (all projects)

Y

I Remove

Y

Y

Y

Design Assistant Project library name: E] e
SignaTap Il Logic Analyzer

Logic Analyzer Interface Libraries:
PowerPlay Power Analyzer Settings
SSN Analyzer

I Remove

3. FATSVEEBMTBIGEIL. TR -REVEI)9ILTHIVEEFEIRE., “TAILT DER” REU%EH
yOLET . AT SVEHEIBRT BBEE. BANS BN TA LS -/ RZERL ., “Remove” REEY
JyoLET,

Global libraries (all projects) ., Project libraries [ZEAL Tld, A& 12 R—P D “a—H 54T DE
AR HETELEELY,
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6-3. A=Y TNARABEDEE
1. Assignments *=a1— = Device Z&RLET,

2. EFEITDITNART7IVELUVBBZRRLET , COF (7RI RYIRDEEICOVTIE AEH
13 R—T M “Family & Device Settings R—” DEREAEZELZELY,

(_a Device (=5

Select the family and device you want to target for compilation.
ou can install additional device support with the Install Devices command on the Teols 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 V (EIGXIGT/SXISE/ST) v|  Package: [Faca ~|
Devices: [AII V] Pin count: [6?2 V]
Core Speed grade: [7_H6
Target device R [ = v]
Name filter:

Auto device selected by the Fitter

@ Specific device selected in "Available devices' list STCpdaanceiceES

Other: nia Device and Pin Options...

Available devices:

Hame Core Voltage ALMs= Total 0= GPIO= GXB Channel PMA GXB Channel PCS #
SCGXBCACSF2TCT 1.1V 18850 354 336 6 6
SCGXBCSCEF27CT 1.1V 25080 354 336 [:3 ]
SCGXBCTDEF27CT 1.1V 55480 37s 336 9 9
SCGXBCODEF27CT 1.1V 113550 s 338 9 9
SCGXFC4CEF2TCT 1.4V 18850 354 336 1 6 E
SCEXFC4CEF2TIT 1.1V 18850 354 336 6 6
SCGXFCSCEF27CT 1.1V 25080 354 336 [:3 ]
SCGXFCSCEF2TIT 1.1V 25080 354 336 3 ]
SCGXFCTDSF27CT 1.1V 584380 s 338 9 9
SCEXFCTDSF2TIT 1.4V 55480 e 336 9 9 |
SCEXFCODSF2TCT 1.1V 113550 37e 336 9 9 i
€| [Tl | 3

Migration Devices... migration devices selected

[ oK H Cancel ][ Help l

Device #A47ASRYIADETIZHIET S “Migration Devices” A, TINAR-IAFL—3
VEREDHDREALTY , 7ILT I FPGA KLU CPLD DRI—T/ AR -T7I)RIZHEWNT, F—
IV =D THNISEBEED RS T NA RIZERBARE T DL BEERAET HENTE. 7T
STIEFDEETINA R IALTL—23  ERBLTUVET,

TINAR-RATL—2a0 DT, KEMEAFL-HAMADUTOENE B,

FQuartus Prime - T/A\( R =244 L—3av]

— R —
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6-4. EDA Y—ILOER
1. Assignments »*=a1— = Settings Z#IRLET
2. #EEILI= Settings ¥4 70T RYIADATI)%E EDATool Settings [TEIVEZFT .
3. Y—LNBBLUIZAI - TH—IIDERTHIIL, LT SEEEERLEL TS,

" Settings - fpga_top EI@

General EDA Tool Settings
Files
Libraries Specify the other EDA tools used with the Quartus Prime software to develop your project.
4 |P Settings )
IP Catalog Search Locations M
Design Templates Tool Type Tool Name Format(s) Run Tool Automatically
4 Ope\rftl’l;\g Settings and Conditions Design Entry/Synthesis | =None> [ =Mone= Run this tool automatically to synthesize|
oltage
Temperature i i i ltera - || VHDL - D Run gate-level simulation automnatically a
4 Compilation Process Settings Formal Verification =None>
iiation
Board-Level Timin
€2 EDA Tool Settings ¢
esis Symbol

Formal Verification

4 Compiler Settings
WVHDL Input
Verilog HOL Input
Default Parameters
TimeQuest Timing Analyzer
Assembler
Design Assistant
SignaTap Il Legic Analyzer

4. BY—ILITHT A TLavBEDFEMERE (RE) T HHEICE, ATIVESHISERLBZERZR
ELTLIZEWN, COFAT7OT R ADFHEMIE . REREAFLI-H A MADLITOERE BTSN,

Quartus Prime — EDA Y—ILDHXEHE

- Settings - fpga_top [E=H E=H =5

Files
Libraries Specify options for generating output files for use with other EDA tools.
4 P Settings
IP Catalog Search Locations Tool name: [MudelSirn—Altera v]
Design Templates [ Run gate-l after
4 Operating Settings and Conditions
Vottage EDA Netlist Writer settings.
Temperature

4 Compilation Process Settings Format for output netlist: | WHDL - Time scale: | 100 us
Incremental Compilation . .
4 EDATool Settings Output directery.  simulation/modelsim E]

D Map illegal HOL characters |:| Enable gltch fitering

Options for Power Estimation

o

Board-Level [] Generate Value Change Dump (VCD) file script | Script Settings
4 Compiler Settings
VHDL Input Design instance name:

Verilog HOL Input
Default Parameters.

TimeQuest Timing Analyzer More ED& Netlist Wirter Settings...

Ass.embler . Nativelink settings

Design Assistant

SignalTap Il Logic Analyzer @ None

Logic Analyzer Interface _

PowerPlay Power Analyzer Settings ") Compile test bench: Test Benches...

SSN Anatyzer Use script to set up simulation:

() Script to compile test bench

More NativeLink Settings... Beset
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6-5. RENPEET I DERE

Quartus Prime BEFEY IR T (. TSI OMERBF R EL-RLMBRET YA Ea0\(ILEEDTD
TRAETORMERELETT . BEFALTWSTOCIIMIBENWT, R EEEBOT YA - I7/ILNBIDT74(
JVIZEEIZ o=, HAWNF—BMIC TR T Y/ 2R EMBBT YAV ERMITEWNMEERE, 7OEX
EITORRELGSR ELMEBT AU ER T HIEMNTRETT .

THMBT YA R LLABBT AU ERIT. REUBBOT (U EET H5A(E. UTORETE
BLET 4. D7E<{TH Analysis & Elaboration O+ X (Processing A=—21— = Start = Start Analysis &
Elaboration) BETL THIMENHYET

1. Assignments *=a1— = Settings Z:&IRLET

2. FEEILTz Settings #A 7T RYIADATI )% General ITHIYEZET,

3. Top-level entity HDEEIZHZHT T X -RZL%E)vIL. SelectEntity 54 7RI RyIRERRLET
4

Select Entity # A7 AT RYIRIZRREINIZTOTA T4 S, —BRICR EMEEICT 5T T4T1%
FRL. OK RAVEY)VILET

" Settings - fpga_top E@

Libraries You can change the top-level entity for the design; however, it is recommended that you create a new revision for each
4 P Settings entity in order to maintain settings information
IP Catalog Search Locations
i fpoa_top I I
Design Templates frescs=ity: E]
4 QOperating Settings and Conditions Recently selected top-levelq |, * Selact Entil n
Voltage ; = t‘f -
Description
Temperature "
4 Compilation Process Settings .‘

Incremental Compilation

a work
4 EDA Tool Settings hatt
Design Entry/Synthesis o ——
Simulation froa_top
Formal Verification MUX_ZEero
Board-Level =simple_counter
4 Compiler Settings
WHDL Input

Werilog HOL Input
Default Parameters
TimeQuest Timing Analyzer

Assembler

Design Assiztant
SignalTap Il Logic Analyzer [ Qi ] [ Eane ] [ ficio
Logic Analyzer Interface

PowerPlay Power Analyzer Settings
SSN Analyzer

5. JOVIHMBREEL RENBEBI T4 T DANEESNETS,

(% Quartus Prime Standard Edition - D:/work /quartus_lab/verilog/faga_top (U Quartus Prime Standard Edition - D:/work/quartus_lab/verilog/fpga_top
Fie FEdit View Project Assignments Processing Tools Window  Help File Edt View Project Assignments Processing Tools Window Help @
O r [fpga_mp v] T .. O k= r [fpga_tnp -] P .

Project Navigator [ 4 Hierarchy ']E @e = Project Navigator [ +\ Hierarchy b lE@ & x

Entity:Instance
4% Cyclone V. SCGXFCSCEF27CT
a fpoa_top £l
TP shatinot = L

Entity:Instance

ay_ Cyclonidd BF27CT
» simple_counter £y

~
imple_counter:instz_ o

-~ Sl 15
. ——— -
MuX_zeroinst? | Seftings... CirieShiftsE
J E Set as Top-Level Entity Ctri+Shift+\/ I

Hierarchy 7R (Project Navigator 74> FoR) &Y, HHUvH =
FTILEY - A= a—h5 Setas Top-Level Entity Z5&RL THZERATAE,

6. HIEHIZOV/AILERITT AR CBURLMERI T T4~V EBZHEEE. 1~5 DIRFEREYIR
LTy,
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AT IO TRBEET AU TGN T F A e R LR T FAUICERT 5558, LTORETER
LET . BE. COHETEIFED THBEET VA e R LABET VA VICEET HELARETY

1. File A=a— = Open ZFRL. ZRLEEREBEL TRV =L\T A2 - D71 IVEREET,
2. BRIOTHAL - D74 TIT4T 15> TLDBEEDIKEET. Project A=a2— = Set as Top-Level

Entity Z:#RLFET

\_® Quartus Prime Standard Edition - D:/work/quartus_|ab /verilog/fpga_top - fpga_top
File Edit WView ! Project | Assignments Processing Tools  Window  Help .

O~ d

Project Mavigator

II-I
4% Cyclone V: SCGx
4 fpga_top &1
chatt:ins|
El;ﬂ =imple_g
mux_zel

Add Current File to Project
Add/Remove Files in Project...

Revisions...
Copy Project...
Clean Project...

Archive Project...
Restore Archived Project...

Import Database...

Export Database...

Impert Design Partition...
Export Design Partition...
Generate Design Partition Scripts...

¥ S Or ¥ KO @BAN
o

simple_counter.v

o) ow Y

e_counter

L —
268 —.

clk;
- clr_m;
[31:0] CAT_out;
[31:0] cnt_out;

(posedge clk or negedge clr_n) bet
Tr_n) begin

_out <= 32°h00;

egin
_out <= cnt_out + 1'hl;

Tasks Compilatic
Generate Tcl File for Project...
Generate PowerPlay Earty Power Estimator File:
F] Ci
P Com Upgrade IP Components...
ap
| Organize Quartus Prime Settings File
E Set as Top-Level Entity Ctri+3hift+J
v
[+ Hierarchy 3

3. TOVrOMBREELR RENBEBEI T4 T DANEESNETS,

Gk Quartus Prime Standard Edition - D:/work/quartus_lab/verilog/fpga_top

O d|« ™ ¢ |i[feoaton

-] L&

Project Navigator [ 4 Hierarchy - IE @ J x

Entity:Instance
% Cyclone V: SCGXFCSCEF2TCT
4 B8 fpga_top mm
hatt:inst1

imple_counter:inst2

mux_zero:inst3

-

(J& Quartus Prime Standard Edition - D:/work/quartus_lab/verilog/foga_top|
File Edit View Project Assignments Processing Tools Window Help

I

0 " ¢ [fogatop x| & &

Project Navigator

v]E@ﬁl x

[ ' Higrarchy

4% Cyclong s CBF27CT
B simple_counter &y

Entity:Instance
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REBIVCFRALOEE
BHLVEHEAFINELLEBERICENNELTE, FTROEALOFEE—FH V- ETIERAEEN,
1 FERIFERTY, FAEERE T HIEPRTERT HIEERLFT,
2. KEMIFEUKERTHIENHYFET,
3. AEAHOERICEBLEHLCVETHN, F—CTHLHRORY, RERNUEEBR IO RANHYFELIL, FENEAFINFELLTRABEFEFTI— RO EHThIEENTT,
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5. ABHFHSENAT RO LEHTT WRESHEAITLDIRE. EA—NRTOEZROBEHLHHE TITRALESL,
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