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Qsys RGN BREFNFL, H1E3151E=EF % Quartus I, Qsys # Nios I SBT for
Eclipse =#F& T BERYERFRIE,
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BARBNNMANRBEATR, BHEOTHEERSRIT:

(1) 58 Quartus Il A2 — 1 FT L2, 1EEVEKRR Altera FPGA s8R S B T 205
SREEJE, 7E Quartus I AR FTFF Qsys 3, M Qsys ARG IR B EE A I MEAR I ZE FRI iR S
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B in BAMR T BL.sof 3K, BB HIEEIRIER )
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§1.5 FIFHIRME—QsysR %

BT RIE Qsys FFARIENFE S, HAVEBZCIZ— Qsys %, HNFBEREH Qsys
B, BT RENEAZANEITIT Qsys B4, KROIZ Qeys U RL TIE? BI2, BIE, KR
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&4 MNew Project Wizard

Introduction

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

Project name and directory

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

Target device family and device
EDA tool settings

You can change the settings for an existing project and specify additional project-wide settings with the Settings command (Assignments menu). You can use
the various pages of the Settings dialog box to add functionality to the praoject. ‘

L

[ Don't show me this introduction again

< Back Finish Cancel ] [ Help

E1.17 Fri2 Lim SR RIE

7 “Introduction” TWE H, FATT LT MERIFEFZ TP E ML TIE, XLETE
FEBREUT LR

o

(1) FEEMEB BR. BMMIURLIE;

(2) FEEB AR

(3) FaEIZRITH) Altera 814 &5 ;
(4) FEEATIZHE fEA EDA TR
(6) MBERIRE;

BETE[ Next> J#2H# AE 1.18 frRil . HI—IURITEE—ITE, L9t T2
B —ME S TAEAXAMTA SRS, X454 Quartus 1| BRIA A TIEE, 18
F AR BRI B R ER BRI , T 5 — TAZRPR B S AR A RS,



&4 Mew Project Wizard @

Directory, Name, Top-Level Entity [page 1 of 5]

Whatis the working directory for this project?

D:/Zircon_Qsys/Qsys_First E]
Whatis the name of this project?

Qsys_First D
Whatis the name of the top-evel design entity for this project? This name is case sensitive and must exactly match the entity name in the design file,
Qsys_First E]

Use Existing Project Settings...

[ < Back ][ Mext = ][ Einish ][ Cancel ][ Help

B 118 ETIZHE. 2. TUELKIEENE

EXANTEF, RNTUBEB=AHRE, E— I XHAERIUERINVES TEXXHREKER,
BN AFERUERHNVES TR, B= PN AER N TESTE R A X B
BRTRRRZN D:/Zircon_Qsys/Qsys_First X443 ,i1x4> Zircon_Qsys X1FE st 2 FHA1E 1]
FAk#F R Quartus Il TA2HY, iX4 Qsys_First XXM 2R NBECIEN TI2X, ATH
BIREMNESHER, RNXEMETEZNTNE XTI EE B E 8 Qsys _First HEWF T
PUE, BAste DAsads [ Next> | #ANE 119 Frx Ao
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&) New Project Wizard

Add Files [page 2 of 5]
Select the design files you want to incude in the project. Click Add All to add all design files in the project directory to the project.
Mote: you can always add design files to the project later.
Eile name: E] Add
File Name Type Library Design Entry/Synthesis Tool HDL Version
Remove
Up
Down
Properties
I
4
I I
il Spedify the path names of any non-default libraries.
[ <Back |[ mext> J[ Emsh || cancel |[ el

119 AR 4|

AERXATUE S, HATT LU 2 2t B XX, B TR H L2, FHRB XA T LUR,
FTAFAA B2 RE, B [ Next>], #AE1.20 Fion A,
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&) New Project Wizard

Family & Device Settings [page 3 of 5]

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

‘fou can install additional device support with the Install Devices command on the Tools menu.
Device family Show in 'Available devices' list
Eamily: |Cydone IVE - Package: [n.ny - ]

Devices: |All F Fin count: [n.ny A ]

Target device Speed grade: [MV hd ]
() Auto device selected by the Fitter Name filter:
@ Spedific device selected in 'Available devices' list Show advanced devices

QOther: nfa
Available devices:

Name Core Voltage LEs User I/0s Memory Bits Embedded multiplier 9-bit elements PLL a3l =
EP4CE10E22T8L 1.0V 10320 92 423936 45 2 10
EP4CE10F17A7 1.2V 10320 180 423938 45 2 10
EP4CE10F17CE v 10320 180 423936 46 2 10
EP4CE10F17C7 1.2V 10320 423936 46 2 10
EP4CE0F17C3 E_E!
EP4CE10F17CAL 1.0V 423936 45 2 10 L
EP4CE10F17CIL 1.0V 10320 130 423936 45 2 10
EP4CE10F17I7 1.2V 10320 180 423936 45 2 10 I

I EP4CE10F17IBL 1.0V 10320 180 423936 46 2 10 [l
EP4CE10U14I7 12V 10320 1580 423936 46 2 108
< I 3
[
[ < Back ] [ MNext = ] [ Finish ] [ Cancel ] [ Help

1.20 FEIEEFERME

XA TUE T, B EEE B irestth, Eik R Biras i, Bl IBERIBSLBRATAAIFPGA
SR RFITIER, HNEBTEARESH , TUNESR EER, HMERAIRZ Cyclon IV E &
FIE“EPACE10F17C8” o TR FA TR o LATE T 1 B9/ Z1IZk B EPACE10F17C8IX AN
)# BRXANERE, BNEE BAAER R PR NS AT o AR AT ST EER
FAE  ANE XA A RIS ZANS [BIE, AR AT A o OB IX A B THIE TN RE , SRADRT r E3AY
JEJEJ(%E, HMEEBAX N EOTERIE N RMNRNZRE, BERR, BF /O
ETRAN—ERERER, EFTHEtE, 88 [Next> | #AE 121 FRRH,
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&) New Project Wizard

EDA Tool Settings [page 4 of 5]

Spedify the other EDA tools used with the Quartus II software to develop your project.

EDA tools:

Tool Type Tool Name Format(s) Run Tool Automatically

Design Entry/Synthesis | <None s ¥ [ <MNonex - Run this tool automatically to synthesize the current design
Simulation <Nonex > | <None = - Run gate-evel simulation automatically after compilation

Boundary Scan <None >

Formal Verification <MNone> -

Board-Level Timing
symbo
Signal Integrity

[ <Back |[ mext> J[ Emsh || cancel |[ Heb

1.21 2 T2 Fast |

XA EF, ZNTUEEERAREFRAMA EDA TREM, JLUERSETR, &Y
LOEZ R T R, ATHANARTLREENBQsys KM, TR Eol A B E A
EDATRT, HKX BRIFFAIEIMEE B <None> #& T RF A=l Next> BEAE1.22
Ffr A o



&4 Mew Project Wizard

Project directory:
Project name:
Top-evel design entity:
Number of files added:
Mumber of user libraries added:
Device assignments:
Family name:
Device:
EDA tools:
Design entry/synthesis:
Simulation:
Timing analysis:
Operating conditions:

VCCINT voltage:

Summary [page 5 of 5]

When you dick Finish, the project will be created with the following settings:

Junction temperature range:

D:/Zircon_Qsys/Qsys_First
Qsys_First

Qsys_First

1]

1]

Cydane IV E

EP4CE10F 17C8

<None> (<MNonex)
<None> (<MNone=)

0

1.2v

0-85 °C

Mext = [ Finish ][ Cancel ][ Help

122 FRIREEREEFERIRENE

EXADIEP, RNTUERENTRENRER, XEEEHMEHITTHEESETFNE
B, HITEREIET —THSELAMERMNEE, TEARMNMT LURE( Finish |BNT 5T T2
HelE, XEFEITENR, TEE YRS, BRYLURE IR RARIMRER, BIdir#EF
[ Assignments ]| X2 T8 [Device-- ] =& [ Settings'-- ]| W T2 HTEMNEE.

1.5.2 £ Qsys MLl Qsys R4

SIBT TREE, HNABER Qsys AR B3 Qsys RS 7, FHA17E Quartus || £ &8
kR [ Tools | — [ Qsys | EISK/Z BN Qsys B4, E1.23 Firo
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A Qsys

Eile Edit System Generate View Tools Help

9 Library 23‘\ — = O|[§5 System Contents &8 N Address Map 3

a4 x Use Con... [ame Description Expart

P B clk 0 Clock Source
ell_in Clock Tnput
clk_in_reset Reset Input
elk Clock Output

Reset Output

Project Settings 5% | -fo

Clock Base

clk
reset

Project

U3 Mew Component e
Library

Eridges

Bridges and Adepters

€lock and Reset
Configuration & Programming
ISP

Enbedded Processors
Interface Protocols
Menories end Memory Controller

1k 0

clk_reset

(]

4 H4rM WX+

Merlin Components
Microcontroller Peripherals

Perigpherals L4
PLL

Qsys Interconnect

Verification -

0l m

Description Path

0 Errors, 0 Warnings

1.23 Qsys B HREE

RRE, ZPHRE Qsys WA T ARME, X NAE T, HAVTLUB I RFBIA N AR
TP AN RS RS, R E T FEER ER A FINE, Qsys K HIX D
AP SRIME SR = A R NSRS, FEIIB R, MR EMNINERE S R ATLFRE TR SRR
FARILAC o X BHAINE A A M s E AR S A 4 S [ Edit-- JEI, sl DUE ST SRR,
WME .24 Ffirso



® Clock Source - clk 0! —— — — =
“ Clock Source

Moguters  clock_sourcs

[ Block Diapran | [ Parameters
[[] Show signals Clock frequency: 100000000] Hz
[¥]Clock frequency is kmewn
clk 0 Reset synchronous edges: |fone -
el in lock clock oy

Elk_in_resat st rosst clk resg‘t

clock_source

1.24 BRSSPSR TUm

miZEF, FH11 LB ZIBIARE R R 50MHz, X 2 H A5 e &4 100MHzZ,

ERATEINE O] AR Nios | BIEITRE . 18 24at 7 LS, BB SE( Finish 1BIT] k(&
Ko B P ZEC BT T UAE, A1 o] LURIE Z BTALKIEF A0 Qsys REEZRE, k—H 70
AN IP AZ. EARFAVFINZE Nios 1 1P 1%, )& BERIT Qsys RHHIBBA IFSBXA— N5
18], Qa0 Nios |1 1P #%08? E 320 Nios || 1P 2 23FE B8 8. £ /& 1.23 sk Library &
AT LLER Altera AFATIREAOFTE B IP #Z4AE 14, 319 LAZE Embedded Processors
fh#E Nios Il Processor WiZZA 14, o] LATE EE RIS RAZF %A Nios KIFE#E E] Nios |l
Processor WAZAH 1. # %! Nios Il Processor f&, Ffi13d Nios Il Processor , 18<5# H Altera
Nios Il BcE @S IE, & 1.25 FirRo
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L Nios II Processar - nies2_gsys_0

“ Nios II Processor

Megators  altera mios2_gsys

Block Diagram —
Core Mios IT | Caches and Memory Interfaces | Advanced Features | MU and WPU Settings | JTAG Debug Module

[] Show signal
" Select a Nies IT Core I

nigs]|| Mies IT Core:
L clock

eset n

L9 temupt Nios II/e Nios II/s Nios II/f

ag_debug_mocdule avaton . —
Nios II 32hit

Selector Guide

ction
Herdware Nultiply e duare Walti ply
Hardware Divide Hardware Divide E
Barrel Shifter
Data Cache

Dynamic Branch
Prediction

Meneory Usage (e g Stratix IV) [Two MEKs (or equiv.) Two M3Ks + cache Three M9Ks + cache

[ Hordware Arithmetic Operation
Hardware multiplication type: Enbedded Multipliers w

[V] Hardware divide

[~ Reset Vector

Reset vector memory: Tone -
Reset vector offset 0x00000000 b
Reset vector: 000000000

"~ Exception Vector |

Exception vector memory e -
Exception veotor offset 0x00000020 I
Exception vector: 0x00000000

< ] | P s ama men -

@ Error. nios2_qsys_0. Reset slave is not specified Fleass select the reset slave
@ Error. nios2_qsys_0. Exception slave is net specifisd, Please select the exception slave

1.25 Nios || RAZECE QS H

RRE, XPEEZ Nios | IP ZRRETUE, X MEERET, 1T LUEEREERN
Nios, e £ Nios Il EiEFERIZERRR/D , BL1] ﬁﬁfa—li,f;—fﬁﬂ‘] Nios Il ESHFEREZ
BRER%Z, BERCHNETRERRIEN, MsERM NoslldhFeflfza, HRIXE, t
FERE=N, (TARRA e E8°? TARER fER? , XF Nios ERMERE, HITRER
TE?EH%‘R%D&EEE/J—EEJ%EE’J MR AN REZR RS, FFEEERRBERE I

[ROT AR f 5 R Nios, &5 W R BEIR (R A Nios . FATTAOR SLE XS Nios ERFFEB 11
A%‘k X = FEELR 0 Nios F A 180T AR ER, 18X BRATIEEZ Nios II/fs

W5 T Nios 48, 3 T kKB KRB B iz E i Hardware Arithmetic Operation ),
1 Nios II/s 1 Nios II/f ¥rAE A A KREEF F Hardware Multiply( 78143k 7428 )A Hardware
Divide ( FE1EB&%EES ), Nios II/s #1 Nios II/f B9 DMIPS M &8 & AR TR 3 20 I, X B3 A
FH T4 Z DMIPS(MIPS BEAREZ LR HER, B = Million Instructions Per Second
MES, BBV EHRITIE H18S %, D £ Dhrystone 4TS, '© X~ Dhrystone iX
ﬁ—ﬂp‘})ﬂﬂiﬁﬁ‘}i—ltﬁ’\] MIPS,Dhrystone @ — Mz 82T, T EA TN TEEES ).
AT DEFAIRZ Nios I1/f, B LUX B IANEFE AR IOL SRR HBRE R HMIEIMIRE,
ME AU FEHLE, BITEEREEINIEEFHITIHE, XERIEANELBIARDT,

TEHKNIKERE1.26 A7<AY Caches and Memory Interfaces 71 »
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“ Wios IT Processor

[* Block Diagrem |
Core Nios II| Caches and Menory Interfaces | Advanced Features | WMU and WU Settings | JTAG Debug Module
[7] Show signals

Instruction Master |

nios2_gsys_| |4 Kbytes =
Burst transfers (burst size = 32 bytes): Dizable w
Tumber of tightly coupled instruction master port(s) | Jons w |
[ Data Master
P ——— o] [Clomit data master port
Y Data cache 2 Kbytes |
Data cache line size: 32 Bytes w

Bursts transfers (burst size = data cache line size)' Digable w

I

Data cache victim buffer implementation: (R -

Fusber of tightly coupled data mazter pozt (s} [Nenege|

4 m | + -

@ Ervor nios2_gsys 0 Reset slave is mot specified Please select the raset slave

Error: mios2_gsys 0 Exception slave is not specified. Please select the exception slave |

1.26 Caches and Memory Interfaces mi @

& 1.26 TWE AT LA SR Instruction Master (154 F %0 ) #1 Data Master ( #3EE
%), BMNITUEXEIREENSE Cache RENANMIRAEHN AR, TEIENE,
Tightly Couplein Instruction Master Prot( 486 16< 3% JH Tightly Couplein Data Master
Prot ( Z#8&#UBTIm O ) KIS, ZETA F7E Nios | CPU #ZE@EMES CPU INBRITF %
2= REBENEUER O 1B Zin 0 SF SRR EIRELLEIT Avalon R4, IR ERE 71X
A, BlATIEE F NEMERs, FAF TRIHROSEFMESIEE. X TSR, £ 8 £BE
FHARTSE 3.1.5 THUNAB. XERNMERRIAOLERNT,

THEFHNIEKEE 1.27 FrrE Advanced Features T
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A Nios Il rocessor - nios2_gsys.0 . i)

“ Wios IT Processor

[* Block Diagrem i
| Core Mios IT | caches and Memory Interfaces| Advanced Features WNU snd WEU Settings | JTAG Debug Module| I
[7] Show signals
[* General |
nios2_{ Interrupt controller: Internal v
Tumber of chadow register sets (-63): |g
External interrupt controller and shadow register setsonly supported in Nios IL/E core.
Internal interrupt controller is the only option for Mios IT/e and ios TI/s core
fag_debug module | | ] Include cpu_resetrequest and cpu_resettaken signals |
These signals appear on the top-level Osys system
Tou must manually connect thess simals to lozic externsl to the Qsvs svstem
[¥] Assign cpuid control register value mamually =
cpuid contrel register value 300000000
[] Generate trace file during RTL simulatiom
[T Exception Checking
[[]I1legal instructions
[ Divizion error
|
[T Misaligned memery access
i []Extra exception information
|
[ Haracopy Compatibility ‘
L | [l HardCony compatible m
[*Ecc |
[T ECC Present
4] I} ] + -

@ Ervor nios2_gsys 0 Reset slave is mot specified Please select the raset slave

Error: mios2_gsys 0 Exception slave is not specified. Please select the exception slave

1.27 Advanced Features TiH

ME1.27 REATT AR R R EEEIREA MM, — TN EEHISE, 5 —FE IR HIss;
W&k 628 L 82 T Nios Il/le #1 Nios Il/s, oMb Gl SR B B F S 7Rk aE A, XME G
FERTTUAXRD TR, XEZTRME, MR HI8s R eEA T Nios lI/f, Nios Il MR 28]
PIEE—NHE N TE5ERE, eSS FREAN— 1M TENER, BTE ISR 4R —
MRZH) ETSOME, XTEFSFMINREIIFRAN T TSESE 3.1.4 THINE,

TERMNBERE - TREEEREAILNED: llegal instruction( 3E5£84 ). divisoneror

( BREEIR )\ misaligned memory access( JEEFFMERR AR ): A —EHE /BRI S5
WMAEETFEER1510) . extra exception information ( & &84 ). HardCopy compatible ( #8#&
3% ) ECC present( K MEEIR ). BT FEIRERNLFAAE, XERNTAATEH—THT
B, BERNEERIT,

TERIENIKEE1.28 A~A MMU and MPU SettingsAdvanced Features T
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£ Nios Il Processor - nios2_gsys_0 -

“ lNios II Processor

Megotor  altera_miosZ_asys

[* Block Diagrem ‘

= = Cors Nios II | Caches and Memery Interfaces | Advanced Features | WMU and WFU Settings | JTAG Debug Module I
ow signals
[* |
nios2_ Process 0 (PID) bits: 8 Bits
Optimize TLB entries base on device family
TLE entries 128 Entries
TLE Set-Asseciativity: 0 (s
Micro DILE entries: & Entries !
jtag_cleb cul
ag_debug_madule nios_ous{ Micro ITLE entries: 4 Entries '
|

m

4 n ] + -

@ Error: mios2_gsys 0 Reset clave is not specified Flease select the resst slave
3 Error: nios2_gsys_0: Exception slave is not specified Please select the exception slave

1.28 MMU and MPU Settings T1H

MZEFEMNTUEER], XEAEFEERMEE, — M2 MMU, 5—=2 MPU, fTig MMU
( Memory Management Unit )zt 2 7 &2 & 12 8 . FMBMPU, #i 2 AERIFP 2 Bl:Memory
Protection Unit ), B FIXEH(IEH#HEEAE MMU 1 MPU, XEFHRNBRZINEE , &
BIAXKE, XF MMU A MPU A ET 2% 3.1.5 HHREINA.
THEHMNKEE.29F7<AIJTAG Debug Module A . 8 7 F &AL, I CPUNIAJTAG
VIR, JTAGEIRERE SRR EMEEE T, MRENRZACLREATE T, JRUEANo
Debugger, LUR/D RS SRR, JTAG BIHERIRIEBINGEN AR, DT 4 R, B1E JTAG
WIHERAR T SE 316 THIN B XERNEEAKZEFRNEE  FEHARAMNRER T,



,
L Nios II Processar - nies2_gsys_0

m

“ Wios IT Processor
[* Block Diagrem
| Core Mios IT | Caches and Memory Interfaces | Advanced Featurss | WNU and WEU Settings | JTAG Debug Moduls
[7] Show signals
[* Select a Debugging Level |
e Debug level
jtag_debug_modlule ios_ous]
Fo Debugger Level 1 Level 2 Level 3 Level 4
TJIAG Target Commection |JTAG Target Connection TIAG Target Connection |JTAG Targst Connection
Downlosd Softwsre Download Software Download Software Download Software
Software Breskpoints |Softmare Breckpoints Software Breapoints |[Software Breskpoints
2 Merdware Breakpoints |2 Kardware Breakpoints (4 Hardware Breskpoints
2 Data Triggers 2 Data Triggers 4 Dsta Triggers
Instruction Trace |Instruction Irace
On—Chip Trace On-Chip Trace
"l Datz Trace
Off-chip Trace
Mo MIKs One MIK One MK Ons MOK + trace One 9K + trace
b
[ Include debugreq and debugack Signals
L Threee Sfards oo @ fn (ot s ot
i Tou must manmally conmect these signals to logic external to the Qsvs system
I |” Break Vector
Break vector memory! |njosd gsys 0. jtaz debug module
Ereak vecter offset: |3,00000020
Eresk vector 100000820
|~ Advanced Debug Settings
OCT Onchip Trace: 128 Frames
Automatically generate internal 2x clock signal
4 n ] +

@ Ervor nios2_gsys 0 Reset slave is mot specified Please select the raset slave

3 Error: nios2_gsys_0: Exception slave is not specified Please select the exception slave

1.29 JTAG Debug Module T1E

Ztt, JMST [ Finish ] R Nios WM IBROECE , £ R— 8 JTAGEIREOR
Nios II/f 17 CPU #, X , S A MEREE D H H I 7 Nios | B4, 7 B IS =7 Messages

H O
X E/%\;

BOPHM
ITANIE,

QN 1.30 AT, IXLE1

.

a8

BEMNEFNALIL, FEEELSBRTNENHE



Qsys =

Fle Edit System Generate View Iools Help
1 Library — of 21|/ TZ Systen Contents Address Map 5% | Project Settings % =]
2 X | Use  Comnactions Tame. Description Export lock Base End IR)
= liew Lomponent.. 1 % Clock Source
Library B
Bridges i
Eridges and Adapters =
Clock and Reset - elk reset Reset Qutput
Configuration & Progranming - Bl nios2_gsys_0 Mios IT Processor
DSE clk Clock Input ancennecte
Embedded Processers = resst_n Reset Tnput [elk]
oo @ Bitswap 7 date_master Avalen Memory Mapped Master [c1k] 1RQ 0] TR 3t
© Custon Instruction Interce instruction mester |Avalon Memory Mapped Master [elx]
® Custom Instruction Master 12 jtag debug modul .. [Reset Output [<1k]
* Custom Instructien Slave Ty jtag_debug module [Avalon Memory Mapped Slave [elk] 0x0800 OxO£EE
“ Floating Point Hardware custon_instructi. .. [Custen Instruction Master
© Floating Paint Hardaare 2
© Kard Processor System
I - T
i Interface Protocols
Menories end Memory Contrellers
Merlin Components
Microcontroller Peripherals
-Peripherals
PLL
Dove Tobovmemart =
o m v
. Hierarchy
1 unseved
-k
I [ = reset
= 57
I - o1k
clk_in
clk_in reset
clk_reset
£F nios?_qsys_0
() Connections
O i \
W= Messages -
Dascription Fath
I 5@ 4 Ferors
@) Reset slave is not specified Please select the reset slave System mios?_gsys 0
© Exception slave is not specifisd Flease select the sxcsption slave Systen. nios2_gsys 0
mies2_gsys_0. clk mist be comnected to a clock sutput System. nios2_gsys 0
) nios2_gsys_0.reset_m must be comnected fo a reset sowrce System nios2_gsys 0
4 Errors, 0 Warnings

1.30 A0 Nios Il # /3 BT E

B RERSSNEIRNNE, SMIERREE VD EE—NMEEEE T EEEIEN
1BS, BTRRNERMI—NAAGES, BT EREFRBULEFIZITRE, KT
Library 18 % B Memory #%! On-Chip Memory( RAM or ROM ), a5 BI o] 38 B N 15
s BRI SmmE, WA 1.31Fir.



|7 ™
L On-Chip Memory (RAM or ROM)—onchip_mr- - [ —— e

“ On—Chip Memory (RAM or ROM)
ogetars sl tera_avalon_onchip_nemory?

" Block Diapram

[7] Show signals

[ Memory tvpe
Type ROM (Read-only) =

[C] Dual-pert access

anchip_rom
Single clock operation
il y Read During Write Mode DONT_CARE
i I Elock type: ATO -
esett |
aftera_avalon_onehip_memeory? [ size | l
Data width: 32
Totsl memery size 10240 byte
Minimize memory block ussge (may impact fmax)
[" Read 1atency
Slave sl Latency: 1.
Slave 52 Latency 1
= |
[" Ecc Parameter |
ECC Disabled v

[* Memory initialization |

Tnitialize memory content

[] Enable non-defanlt initialization file

Type the Eilename (e. g my_ran hex) or select the hex file using the file browser butten

User created initialization file: |F:\7ircon Qsys\First_Osys'Qsys_systen'synthesis'submodules\Qsys_systen_onchip_rom. hex

[ Enable In-System Memory Content Editor feature
Instance ID TONE

Memory will be initizlized from Qsys_system_onchip_rom. hex

1.31 R AfFf#E=s ROM MR E @S H

FEE 1.31 89 Memory type EINX g Hi % ROM, RIFEEN ROM &, FPGA RERH L
FEBE RN ROM BHRIR, St ROM fBAERY RAM BYE, HRIFIZVE, FERR
B, ROM A BRTEX FPGA #H{TECER, —25 A FPGA H1,.7£ Total memory size XAME
A 10240, BI3EE 10KB HFHEE . R HNEERNIAMEE, LEFEERBINEE. £
XEFEIRMNZ: ROM fFHE21E L BRI LB EfE R onchip_mem.hex X #HITHIIA1L
onchip_mem.hex 7£ Quartus Il 8 LA B P YmigE . X2, HTFH1ER onchip._ ROM
k17 FF2F , onchip_mem.hex & i Nios || SBT for Eclipse 4Ri¥4 5, XX IR BBV A
. A= [ Finish BN Sea r W7 S IBCE , {E 0] LATE Qsys RERFIRMB AR
FiEsRAM.

TEHRINMEBBENSEHBRN— onchip_ RAM, #1 onchip_ ROM REHE , HA17EiE
B AATIESE RAM KB RAM 75 E X/ N A1IR & 20480bytes, thit 2 20KB, RAM g H A
WEMAHNE, ERMANZERT, RAM MEEETTEAE 1.32 Fir.



A& On-Chip Memory (RAM or ROM) - onchip_ram
-

“ On—Chip Memory (RAM or ROM)
Magators'  altera_avalon onchip memory2

~ Block Diegrem

[7] Show signals

=

[* Memory tyne

Type:

RAM (Writable) =

eI g 7] Dual-port access
Single clock eperation
L lelock Read During Write Made: DONT_CARE ~
i Block type: ATO -
pesetl | |
atera_avakor_onchip_met | ¥ g3ge | I
Data width: 2 -
|
Total memery size: 20180 Bl
Minimize memory block usage (nay impact Emax)
" Read latency |
Slave sl Latency 1 - i
Slave 52 Latency i -
[T ECC Parameter | |
BCC: Disabled =
~ T ———
[“ Memory initialization | |

[/]Initialize memory content
[ Enable non—defsult initialization file

Type the filename (s. g my_ram hex) or select the hex fils using the file browser button

User created initialization file:

onchip_men. hex

[ Enable In-System Memory Content Editor feature

Instance ID

[moe

Memory will be initizlized from @sys_system_onchip ram. hex

Fl

1.32 ANA AfFf#EES RAM NECE RS TE

TEHRNABERI JTAG UART ROA ARSI PC A Nios | REE R K R 4TIBIE FAH
Z 1% Library FEHR#E] JTAG UART A, Wi JTAG UART A, =58 JTAG UART B
EM@SoiE, W& 1.33 fir.



d = - —— - — —
A& JTAG UART - jtag_uart 0 - - — -— — e
& JTAC UART
Mogetar altera_svalon_jtag_uart |
4 |
" Block Diagram W= 5 H
. | Write FIFO (Data from Avalon to JTAG) |
[C] Show signals Buffer depth (bytes): [ps o
K IRQ threshold: 8
jtag_uart_0
DConstruct using registers instead of memory blocks
L intemupt
e " Read FIFO (Data from JTAG to Avalon) | i
‘—reset Buffer depth (bytes): '64 v. N
lon_j I r = i
valon 59 SIaVe _ Laion IRQ threshold: s
i ) DConstruct using registers instead of memory blecks i
N
|v Allow multiple tions | |
I:lAllou multiple commections to Avalon JTAG slave I
i
|
i ]
i
4 1 L3
|
E =

1.33 JTAG UART BELEQ S T1H

XEHRNITUEZERBINRE, s Finish |2aE BRI, X F JTAG UART 140
NARBESE 4.7 THHINE,

TERHKMNBEZNI System ID, XEHNIBE—RE/FE, ZHI7E SOPC Builder &1 System
ID 2B, BRE Qsys EEEARSBENAEM T, L IP 2EFHERE] System ID
J&, WiE System D, F<EH PIOBREQSoE, NE 1.34 Fir.



4

r " . - . — -
& Syst ID P heral - id 1]
AL System ID Peripheral - sysid_gsys_ -~ - =
“ System ID Peripheral
el yerd e
i
|v Block Diagram L |v Farameters

| L

D Show signals

sysid_gsys_0
ek ok
L S

Eontrol slave
avalon

aftera_avalon_sysid_qsys

Ll

I |

32 bit System ID: |0e00000000

|' Description

Please use hexadecimal numbers only in System ID.

Info: sysid_gsys_0: Time stamp will be automatically updated when this component is generated.

@ Info: sysid_gsys_0: System ID is not assigned automatically. Edit the System ID parameter to provide a unique ID

1.34 System ID B2 E @) ST H

XERNVERRINEE , RF[ Finish X EERIT , X F System IDIFHARNFTIESE 4.5
THRENA.
TEFENFTZHRNMPIO,PIO A Nios Il ShIE3: R Gz Wi N5 S ARSI H S SR T —7h
BSNFE. HITFET Library FERIKE PIO A%, Wi PIO A, ¥=#H PIOREEDS
UHE, WE1.35 .



'1. PIO (Parallel 1/O) - led_pio _ - o~ —— [

%R PO (arallel 1/0)
e

Block Diagram |

[~ Basic Settings 1

[C]Show signals

Width (1-32 bits) 1
Direction: @ :
e ) Bidir
) Input
gl -
LS () Indut
eset -
@ Output

Output Port Reset Value: x0000000000000000
giternal_connection
(conduit

Output R
[ Enable individual bit setting/clearing

aftera_avalan_pio

[" 2dge cepture register |

Synchronously capturs
Edge Type RISING

Enable bit-clearing for edge capture register

[ Tnterrupt i
Generate IRQ

IRQ Type LEVEL

Level: Interrupt CPU when any wmasked I/0 pin is logic true
Edge: Interrupt CPU when any unmasked bit in the edge-capturs
register is logic true. Availsble when synchromous capture is enabled

|” Test bench wiring

Hardwire PID inputs in te

Drive inputs to: (0x0000000000000000

1.35 %t PIO MECE Q'S A

MIZERTLEL, ZIMBEE SR T 1, HANENERBINRE, <& [ Finish ] 52
PRECERN T o 3 RPN BRI EBRAIN—DPIO, A, XEZFMA PIO EM L
EAPICOEERTEAER, LEAPIO HMNBIFTHtwA, M FNEXINFIMPIOZEAE
RENIAIRD , FFERETATEIIEE, BT RNOREETSNZMEEF, R THESEF,
FRUAFANIX B3 % 71008 EFHARAE TR X T PIOIFARTESEAITRIN A RN EE
LI PIOWEENEDSE, WME 136 Frrx.



key_pio

Direction: Bidir

Input

d

L S

xternal_connection
petenel connecton __lcondut

akera_avalan_pia

) Indut

Output,

Output Port Reset Value: [0x0000000000000000

& PO (Parallel 1/0)

Megetor  altera_avalon pio

[* Block Diagram | [" Basic setu ‘
["]Show signals Width (1-32 bits) 1

[ output Register

Enable individual bit setting/clearing

” Edge capture register

Synchronously capturs

Edge Type RISING  +

Enable bit-clesring for sdgs capture ragister

[ Interrupt

Generate IRQ

IR Type mHex

Edge

Level: Interrupt CPU when sny unmasked I/0 pin is logic true
Interrupt CPU when sny mmmasked bit in the sdgs-capture
register is logic true. Available when synchromous cepture is enshled

[* Test bench wiring

[] Herdwire PIO inputs in test bench

Drive imputs to: 0x0000000000000000

0

| »

@ Infor key pio: PI0 inputs are not herdwired in test bench Undefined values will be read fron PI0 inputs during similation

1.36 WA PIO NELE @S IIH

TR T ATE AERINUERNEEN G MEFHITED S, WE1.37 fiR. XBEFET
BHZE, BT
ARSEmNARRERT, RINEAEXLER,

S
/X

— M, JLUERS &, RNREBA LT MEHFIMRAIAZIR, EXN

0 KH4rNEXE

1.37 AHRMTE

JERITTE

17 system Contents Address Map &3 | Project Settings X ‘ o
Use Connections Name Description Export Clack Base End IR T
Clock Source
== clk_in Clack Input clk exported F-
=i clk_in_reset Reset Input reset =

clk Clock Output clk
cll_reset Reset Output

B nioes2_gsys Mios II Processor
clk (Clack Input
rezet_n Rezet Input [clk]
data_master Avalen Memory Mapped Master [clk] IRa 0 IRQ 31
instruction_master |Avalon Memory Mapped Master [elk]
jtag debug modul. Reset Output [clk]
jtag debug module |Avalon Memory Mapped Slave [clk] 0x0800 OxOFEE
custom_instrueti Custom Instruction Master

El onchip_rom On-Chip Memory (RAM or ROM)
clkl (Clack Input
sl Avalon Memory Mapped Slave [clki] &
resetl Reset Input [elkt]

Bl onchip_ram On-Chip Memory (RAM or ROM)
clkl (Clock Input
sl Avalon Memory Mapped Slave [clki]
resetl [Reset Input [elkt]

Bl jtag uart |JTAG UART
clk Clock Input
reset Reset Input [clk]
avalon_jtag slave [Avalon Memory Mapped Slave [elk]

Bl sysid_gsys System ID Peripheral
clk Clock Input
reset Reset Input [clk]
control_slave Avalon Memory Mapped Slave [elk]

B pio led [PI0 (Parsllel I/0)
clk Clock Input
reset Reset Input [clk]
sl Avalon Memory Mapped Slave [elk]
external_connection [Conduit

Bl pio_key PI0 (Parallel I/0)
clk Clock Input
resat [Reset Input [clk]
s Avalon Memory Mapped Slave [clk]
external_connection [Conduit




ETRBNABE L —In “EEF", LRI SOPC Builder fr A, 7FIN5E T 4B H LA
&, SOPC Builder = B s&EE/AINAA L, T1E Qsys 7, Qsys @ A= B &L, X 2]
BERNMFNEL, WTF—MIA Qsys WHFRNIZERIT, (T ARREZEIRR O, A HRE
BRSO —HRIGRNEE, XEHNT T LUBHE LT : 8048 3 im DERF s NET
7, e S Fis 0 RIERFERS T X TRSTEEREAMNFANR T SE 315HHHINA.

I, FATT DURR EARMNFE TN N ES , MR EFHEERE IP 4%, L2 onchip_ RAM #]
onchip_ ROM £ , A 1E 48 H Avalon Memory Mapped Slave i [1i%E#25 Nios 14838 284 1
data_master 1 instruction_master ix M £, WRZIEFFMHESIP %, LW PIOIMNE, HER
System ID #1 JTAG UART &, 1R EFEEEH Avalon Memory Mapped Slave ik HiZE# 2
Nios Il {0 IE 284210 data_master im [ _EBIT], mATshis OMEN IR, RIFELEERE, &
BT TR AR 1.38 AR

12 system Contemts 2 Address Map 33 ‘ Project Settings &% | -0 =
| Vse Comnections Name Deseription Export, Clock Base End IR T
x B clk Clock Source
== == clk_in Clock Input clk exported ==
. (=l clk_in_reset Reset Input reset [
= — ok ETani Dutpus ke
a — clk_reset Reset Output
- E nies2_gsys Mios II Processor
clk Clock Input clk
_‘Z reset_n Reset Input [clk]
? iEE data master Avalon Memory Mapped Master [elk] IR 0 IRQ 31—
instruction master Avalon Memory Mapped Maszter [clk]
jtag_debug modul. .. Reset Jutput [clk]
jtag_debug module |Avalon Memory Mapped Slave [clk] 0x0000_4800 0x0000_4E£E
custom_instructi Custom Instruction Master
E onchip_rom On-Chip Memory (RAM or ROM)
clkl Clock Input clk
sl Avalon Menory Mapped Slave [clkt] & 0z0000_0000 0x0000_27 ££
resetl Reset Input [elki]
E onchip_ram On-Chip Memory (RAM or ROM)
k1 Clock Input clk
=1 bvalon Memory Mapped Slave [clki] 0x0001_0000 0x0001_4fff
resetl Reset Imput [clkt]
B jtag mart JTAG UART
clk Clock Input clk
reset BReszet Input [clk]
avalon_jtag slave |Avalon Memery Mapped Slave [clk] 0x0000_5028 0x0000_502£ —
Bl sysid_gsys System TD Peripheral
1k Clock Input clk
reset Reszet Input [clk]
control_slave Avalon Memory Mapped Slave [elk] 0x0000_5020 0x0000_5027
B pio_led PI0 (Parallel I/0)
1k Clock Input clk
reset Reszet Input [clk]
=1 Avalon Memory Mapped Slave [clk] 0x0000_5010 0x0000_501£
< external_commsction [Conduit pio_led o
B pio_key PI0 (Parallel I/0)
1k Clock Input clk
reset BReset Input [clk]
sl Avalon Memory Mapped Slave [elk] 0x0000_5000 0x0000_500£ —1
< externsl_connection |Conduit pio_key el

B 1.38 um[ERETERNAS A

MORNEE SR, EE 1.38 PG ERETE, MERZHTJVAVNET, B
=% IAE onchip_rom At FTE, BARH ESiRgHthE, A1 F 781, EORTE Export iIXx—#=
FREILT — pio_led piofkeyE’\Jﬁﬁ”%El,Eﬁ’ﬁﬁ”ﬁﬂﬂ’ﬂ’ﬁﬁﬁ%@lﬁNiosll%éﬁ,ilﬂfﬂ%ltlﬂﬂﬁ,
BMRBEAFTES RO LEXNERT, EF ORI UMEREXN. XEE—RFE2IR,

RS HABORAETEELN  &e— 5, E RQ —#AHRT—N0OM—NM, XERXT
AN ftag_uart IRE T — 0 HHlf, A pio_key IRE T —M1 T, X FHMNFANT TS
# 314 FBHINE, FETFRBMNEEIRE Nios || ER S EHIE, XBHRMNBEWNE Nios |l
#%, IR[E Nios | EETUHEFNENTEMFELTEHITZE, WNE 1.39 Arx.



2w : .=
L Nios Il Processor - nios2_qsys st - A

“ Nios II Processor

Megators'  5ltera miosZ_gsys

Selector Guide Instruction Cache Instruction Cache
Branch Prediction Brench Prediction
Hardwere Nultiply Hardeers Multiply fl
Hardware Divide Hardwars Divide
Barrel Shifter
Data Cache

" Dynemic Branch
Prediction

[ Block Diagrem
[7]5how =ignals

Memory Usage (e. g Stratix IV) [Twa MIKs (or equiv.) Two MOEs + cache Three WoKs + cache

[* Hardware Arithmetic Operation
Hardware multiplication type Embedded Multipliers v

[¥] Har dware divide

[* Reset ¥ector

T memory onchip_rom. <1
offset

£E: 000000000

W w

eset veo
eset vec
eset veo

Bl

o
or
o

0x00000000

[* Exception Vector

Exception vector memory: =
Exception wector offset 1x00000020

Exception wector: 1%00000020

" MMU_end MPU
[] Include WU

Only include the MHU using an eperating systen that explicitly supports sn MHUL.
Fast LB Miss Exception vector memory: |fiome
Fast TLE Miss Exception vector offset: 000000000

Fast TLB Miss Exceptien vector 0x00000000

[ Include MPU

1.39 18 & Nios Il £ it FF it

HXE, REZ LBfE, MRE ROM Fi8z17, FTIAEM IR memory RE 79
onchip_ROM,offset it 0x00000000, FEBERMIENZ RAM 1, FFLIEE IR
memory & & 1 onchip_RAM,offset #ilik }5 0x00000020.,iX B H— S & T &, Reset Address
H] Exception Address B Offset R BT SAMIBRHN R AT A HTIEE , BEENTE 0x20 B9
BHENRMIBEE B RAN , ERE OSS HERER T E MM R E i B AREIF4
SRS 3.3.1 HHRNA,

AT EMMIENSEHAAIRER, Qsys RARNISITEALRBZRIOIES T, REZ
Qsys REE O, HIMIBEBERNBRAX, # FMERIRABFTERRE—R, MBAXBSEX,
BITI5ERk Qsys R4t H0IET. FEFEMIAEEEZH R System I Assign Base Addresses ],
Qsys Z4i= Bt AR B Qsys RAMNMUNRIRM T Bohr AL, 1IRF BainEc+
WiEnS, WTFFES RS, B1FZi%1t, Assign Base Addresses BE%/EE R, MR, AT
B CIF MU F TS KK e R RIE K, Nios || 4IRS %] Ik 31 {7 3t3EEE . A
P75 E 0x00000000~0x7FFFFFFF Z (Bl f9EL AL . BT Qsys NALIREHRLE , FrLAE R
BEMHH X T RO T BE . R UL, FATIX BEIWA P AKX B BB i, /B 2 k8 FiT
R

RET B EMIE, RAFHNAXRZERAN T, TEHNIH T LIBY et
B H [ Generate ]| — [ Generate--- ] EISRAERL Qsys &4, 1A 1.40 Fioxo



F B
£ Generation - - —— - &

| crimieao

The simulation model contains generated HDL files for the simulator, and may include simulation—only features.

Create simulation model: .None =

Mlow mixed-language simulation

" Testbench System

The testbench system iz 2 new Osys system that instantiates the original system, adding bus functional models to drive the top-lewel i
Once generated, the bus functional models can interact with the system in the simulator.

Create testbench Osys system: .None -

Create testbench simulation model: None

Mlow mixed-language simulation

e

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

Create HDL design files for synthesis: .Verilog v.

Create block symbol file ( bsf)

|' Output Directory

Path: D:/Zircon_Qsys/Qsys_First/unsaved
Simulation:
fl Testbench:
Synthesis: D:/Zircon_@sys/Qsys_First/unsaved/synthesis/
t
4 m | b

Generate ” Cancel ]

1.40 4R Qsys RGNS ETLEA

RTRNNERBE, FrARAIED LU Simulation #1 Testbench System #8i& 1 None
BT, TEHNSE [Generate], 2R 7UE 1.41Fir.

Save changes? S

Save changes to unnamed?

| Save | [ Cancel ]

1.41 877 Qsys B4t

HEE [Save |, SAHRFHEEINEE, WE 1.42 fc. XEHNIEFRGFERND
Quartus Il TRE“Qsys_First” £, KRG I LTRSS, HIIX BEdp & R “Qsys_system”,,



(L =% —_— =)
129F: | Qsys_First ‘: ? ?"E
s | .qsys_edit
e bt - db
i AR
=]
HE
I
FrE
A
| wEn
W o oo
T . :sts Syestem Files (% gswys) v:

1.42 1717 Qsys RAKITIIEIE

PHRREFANTHITREGEN . ERGERIIIET, Qsys SHIT—FRIIRIE, Qsys R
INEIFrB B R Verilog HDL RS , FHAE A MNMABF AR IE A 00 F NS 441 Al
thBTiZ 4, Qsys &R RZKL A Nios || SBT for Eclipse B4 & FREERIRE MR Z (HAL ). C
ARG G Sk ST o X L6 3K ST 2 T T2 i BB ST  RBTIE e R B NIME F 17 28 BIEUR S .
K TFRHFHRE(HAL JFHARIESE 3.2 THHNBXHEN B E RSB TR
BAIRRE RN TNE, MRBHKET, Qsys TEMNEIXLLX M, Qsys L HRS
FRILE FENIMEAE RLE HI 0 CHIC 4R iR 2% . AN RININ T F T 6EES , Qsys IR A H WROM.
RAM AE R ELANIAAL AR {EE B A HEX SUF TR AE RN ER IO fE— 45, Qsys BIBIE & SR FAHH
REREN LA A ERE— R A RSN BRI EV MM AR , BNE BB S RE
EEMSHIR, —AREE L4, Generate Completed B xR A4 AHIITIR . MR FA B4
Rfg, 2HIIE1.43 AiRNE,



A& Generate Completed W8 & =8 l&]

Q4O

WEOLILD . GO A AN WOk OO W _ IO CEL CUNNEC bW [NSCAtlat=l AL CELl 8__mWel LI

ry
@ Info: Reusing file E: fZircon_@sys/First_QsysfQsys_system/synthezisf =

@ Info: rsp_xbar_demux: “mm_intercommect_0" instantiated alters _merlin_
@ Info: rsp_xbar_demux_003: "mm_interconmect 0" instantiated sltera mer.
@ Info: rsp_xbar mux: “mm_intercommect_ 07 instantiated alters merlin_mw
@ Info: Reusing file E: fIircon_@sys/First_QsysfQsys_system/synthezisf =
@ Info: rsp_xbar mux_ 001 "mm_intercommect 07 instantiated alters_merli:
@ Info: Reusing file E: fZircon_OsysfFirst_QsysfQsys_system/synthezis/ = i
@ Info: @sys_system: Done "Rsys_system” with 28 modules, 50 files, 1232783

@' Info: ip-generate succeeded. —

Irk@'lnfu: Finished: Create HDL design files for synthesis
L RTT 3

q |

@ Generate. completed successfully.

i, —

L= — e —

1.43 Qsys RAMINERL

A2 T( Close IR HFFIR[ER] Quartus I ZRHAFBRNITT , it , A 5T Qsys R4HCIE,
ERRESRERG, BRREFGEME Quartus 1184 TF2FFEM Nios Il SBT for Eclipse Sk FF & 3R
%, TSR RS RE] Quartus || F, 8] PASE A Nios Il SBT for Eclipse AT % -
LR, MRRZAEGEFL, RETRINHTZ TARMNAKREENE—T Qsys KA A
AR RE T, BRI B REME 1.44 Fivre

- Qsys_First

Qsys_system.cmp
Qsys_system.html
Qsys_system.qgsys
Qsys_system.bsf
Qsys_system.sopcinfo

Qsys_system_generation.rpt

PoO 000N

Qsys_system

synthesis
Qsys_system.v
Qsys_system.qip

Qsys_system.regmap

Qsys_system.debuginfo

P

submodules

<HDL files>

1.44 Qsys RZ 4RI BAR S B R

TEFATIKE BRI A XL



™

Qsys_system.cmp: X2 — XA, B AMIERIROE N, o B+ VHDL
BT,

Qsys_system.html: RGAMIREXH, TEBE TAHURNERE, RFMEIIE
REHNEREER,

Qsys_system.qsys: XMXMHEET Qsys RATABE RN IP 2. RAzER
Mz,

Qsys_system.bsf: X2 Qsys & B H—MNZE RS X, BF7RIN% Quartus
Il TRETUEX 4.

Qsys_system.sopcinfo: XNMXHEE T TER Qsys R4tfEiA, FEAIRHEIN
B kIR L S B shAE A% RO 3RS

Qsys_system_generation.rpt: Qsys & HESH, EEICHE Qsys ERRAR
B E Y a),

Qsys_system.v: X NXEEHA Nios I| RGBTS04 . Quartus | 244
BB FIXLE HDL XK EmIFEEAN FPGA &1t

Qsys_system.qip: X=Z Qsys B IP 423X, 7 Quartus Il TIEAH, AR
HIAR TRRMBE R, FENSIRE

Qsys_system.regmap: R IP EEFEEEMMELE, Qsys AL regmap X
fF.regmap SUFEIA NS FREEHE S Fuh FIM IR 0o XA S A9 FESC
% .sopcinfo R EIFHAME B EIL R4 X ESERGIEH & T B RO
P18 E X NG BE.

(10) Qsys_system.debuginfo: 8 & EREE B TEERSRH AFREMTMYITE

BIERXT Qsys B 24T TEERIZX M RIBE RN A EQsys BB

T EXAZmE XS, RMNEZRAI=1E, B9 512 Qsys_system.gsys.
Qsys_system.qip #1 Qsys_system.sopcinfo.Qsys_system.qsys FE BT Qsys RFtAIFZ1HE .
Qsys_system.qgip EE B F Quartus I1E 4 T E #, M Qsys_system.sopcinfo A F Nios
Il SBT for Eclipse B+ T 2IME o

1.5.3 &£/ Qsys &%F Quartus Il T2

QsysHZAE Y Ti/a, TERNAFERELNEXHS  MEERATRENTENED
RREEEEM, Quartus I4RIFIPEXEAERE S —E . EXH RS TR BEIRITHR
BEEMR (PCB ), BT RBEMINBERISH IBEAE L HANEELBZF [ File ]-[ New:- ]
eI, N&s8 & 1.45 AizsmE,



Mew Quartus IT Project
Design Files
AHDL File
Block Diagram,/Schematic File
EDIF File
Qsys System File
State Machine File
Systemverilog HOL File
Tl Script File
Verilog HOL File
VHDL File
Memory Files
Hexadecmal (Intel-Format) File
Memory Initialization File
Verification/Debuaging Files
In-System Sources and Probes File
Logic Analyzer Interface File
SignalTap II Logic Analyzer File
University Program VWF
Other Files
AHOL Indude File
Block Symbol File
Chain Description File
Synopsys Design Constraints File
Text File

[ 0K ][ Cancel ][ Help

1.45 #i& Verilog 4 T1HE

XEFTEIENE, URRERUREEAAEEIEXHY, BARFMEIRE Block
Diagram/Schematic FiletE R TRE S, NRIRERARIE X ERINE X, Bl AT B BIEF
Verilog HDL File SURAERTRE S, FF T EZB O] LASERL Qsys RARIBIE  1X B RHAIFIA
Verilog HDL File ST A B ITNR, FA1EH Verilog HDL File f&, [ OK BIT], # T~k
BNEFTZEETNEXHP RSN, W0 11 R,

75 1.1 Qsys_First.v XA

1 module Qsys First

2

3 / /5N

4 CLK 56M,RST_N,KEY PIO,

5 / /i

6 LED PIO

7 )

8

I A L TR
10 //--  Hbm A

11 /e e e e e e e e
12 input CLK 56M;

13 input RST N;

14 input KEY PIO;

15 output LED PIO;

16

L




18 //-- PN 8 1 75 A

10/ / mm e e e e e e e
20 wire clk 100m;

21

22 /e e e e
23 //-- ZEIEEI

r T B T T T T R EETETPEPPEE
25 PLL PLL Init

26

27 .inclko (CLK 56M ),

28 .co (clk _100m )

29 );

30

3L /e e e e e e
32

33 Qsys system Qsys system Init

34

35 .clk clk (clk _106m ), // clk.clk

36 .reset reset n (RST_N Do // reset.reset n

37 .pio_led export (LED_PIO Do //pio_led.export

38 .pio_key export (KEY_PIO ) //pio_key.export

39 );

40

41 endmodule

RBRE G, HNAFERTRE, BN T UREREE( Fie |- Sava [#{T7R7F,
T AR EHREEPOREFEGEITRRE, BEREFENNE 2.32 Ffix.



[v Add file to cument project

SE5 |
{%#:I‘I (Z1: | , Bsys_First j ﬁ V
= =2 ’ M
e
ﬁiﬁiﬁ%‘ﬂﬁ)‘]fﬁ . .qsys_edit 2016/5/21 1741
,db 2016/5/21 17:41
- | Qsys_system 2016/5/21 17:41
SH
.E.
A
gl
hl
pedsis
1 | m
iR W) Bys First v -l 1277 @) |
{RTFHERI (1) |1.l'er11-:-g HOL Files [k w # vlg #. verlan =

IR R, M EENE

1.46 REFINVEXHIRR

W\le__l—/—/—

=2 PLLIP 22 feHER R, XERNFFARSA

#El#ﬁfr, RGHEEITE, BERA TR PLLIP ZaNEE, USE(RELERSR )N
BRF—F2S], B 22 Qsys_system REZZWNARE . HAHNNARIRZ PLLIP Z89
BJLOE Quartus 14 F B HEEF P Tools - MegaWizard Plug-In Manager ]

HINE1.47 AT~ U



F ™
@ MegaWizard Plug-In Manager [page 1] ﬂ

The MegaWizard Plug-In Manager helps you create or modify design files that contain custom variations of
megafunctions.

Which action do you want to perform?
@ Create a new custom megafunction variation
| () Edit an existing custom megafunction variation

() Copy an existing custom megafunction variation

Copyright (C) 1991-2013 Altera Corporation

1.47 Sl P ZBaSTHE

HMMXEBEZERET Next> |, BN TUIBTRREH#ITIRRALTPLL IP #%, Lol LIEEH
B /O XA TRIALTPLL IP #%, X EHAIFRL PLL IP #Zap &, XERMF M T LUER® A,
BB &R PLL. W1 1.48 k.

M - H B
4 MegaWizard Plug-In Manager [page |
Which megafunction would you like to customize?  ywhich device family will you be using? | Cydone IV E -
Select a megafunction from the list below
a X Which type of output file do you want to create?
: ) AHDL

¥, ALTLVDS_RX w|
) YHOL
T, ALTLVDS_TX : -
*3, ALTMEMPHY @ Verilog HOL

| g ALTOCT What name do you want for the output file?
%, ALTPLL D:/Zircon_Qsys/Qsys_First/PLL E]
' \ ALTPLL_RECONFIG QOutput files will be generated using the dassic file structure

| N ALTREMOTE_UPDATE [7] Return to this page for another create operation
"%, ALTTEMP_SEMSE
s e o[ | Mote: To compile a project successfully in the Quartus II software, your design

A Altera CRCERROR Verify v13 files must be in the project directory, in a library specified in the Libraries page of
, Altera GPIO Lite w13.1 1 the Options dialog box (Tools menu), or a library specified in the Libraries page
% Altera GPIO v13.1 £ || of the Settings dialog box (Assignments menu).
s, Altera w13,
g altera LVDS SerDes v13, 1 Your current user library directories are:
*3, Altera Phylits v13.1 i |
% MAX IT/MAX V oscillator
[ i T O WY 7
] 1 | v
[ Cancel l [ < Back l [ Mext = Finish

1.48 EELIE PLL @S A



BETRHEMAE[Next> I HEAPLLIP ZECE@SUE, WE 1.49 Fix. BFRIVERN

TFRREIRAS SR 50MHZ, FTLAFANXE PLL IP ARSI AR

ETRBENSE Next> J#A “Inputs/Lock” 7T, & 1.50 Fir. BFRAIXERAR

R &R 50Mhz,

r
< MegaWizard Plug-In Manager [page 3of 14] S S 8L & & & & & 58 & 2

(=)

GeneralfModes >

"2 ALTPLL

Inputsflock >

switchover >

Bandwidth/s

Currently selected device family:

PLL

inclkd
reset

Able to implement the requested PLL

co,
lo ckec(

General

Cyalonz IV E

Use military temperature range devices only

Operation Mode
How will the PLL outputs be generated?

@ Use the feedback path inside the PLL
@ In normal mode
() In source-synchronous compensation Mode
() In zero delay buffer mode
Connect the fbmimic port (bidirectional)
() with no compensation
Create an 'fin’ input for an external feedback (External Feedback Mode)
Which output dock will be compensated for?

Which device speed grade will you be using?

What is the frequency of the inckd input? 50,000
Set up PLL in LVDS mode Data rate: |Mot Available Mbps

PLL Type

Which PLL type will you be using?
Fast PLL Enhanced PLL @ Select the PLL type automatically

Cyclone IV E

Match project/default

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

1.49 PLL IP & ARS$HEC & [0 S T1E

EWmARDINEE, R IX B B a S BB,

% MegaWizard Plug-In Manager [page 4 of 14] T T "t

[E2Rx=)

"2 ALTPLL

Bandwid Clock switchover

Able to implement the requested FLL

Optional Inputs

inclk0

Create an ‘pllena' input to selectively enable the PLL

|| Create an 'areset’ input to asynchronously reset the PLL

Lock Qutput

[ create ‘locked" output

|| 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

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

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

| Cancel || < Back || Next = || Einish |

1.50 PLL IP# “Inputs/Lock” BCE&E MBS AHE

-
x

I



ETERRN—EIES [ Next> ], EEIFFA “Output Clocks” T, WE 1.51 Ao~ BT 3K

1189 Qsys RGA9RTHPSIER 3 100MHz, F 11X B A% H BT $hth S5 Z8 B AL 100MHz, LAffE45
Qsys RGtfEMA .

% MegaWizard Plug-In Manager [page 8 of 14]

- -l.‘-'co".\iul e
Zp ALTPLL

[3]0utp

ut
Clocks

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

Use this dock

Clock Tap Settings
Reguested Settings Actual Settings
@ Enter output dock frequency: 100.00000000 2 MHz - 100.000000 =
() Enter output dock parameters: -
L Clock multiplication factor £ . 2

= <= Co
Clock division factor 1 : 1
[l Clock phase shift 0.00 = 0.00

Clock duty cyde (%) 50,00 =

e 50.00
Description Vah +
i [
Mote: The displayed internal settings of the Primary dack VCO frequency (MHz) 6. o8 |
PLL is recommended for use by advanced Modulus for M counter 2
users only = |"'#l ‘r

Per Clock Feasibility Indicators
c0

1.51 PLL IP 24 H R EC B [ S TUE

BETREANETUEERT [ Finish |, #AREHSETTE . MNE 1.52 Frx. XERKA]
ZH PLL_inst.v Ak £, PLL_inst.v X ALTPLL IP #Z B sh4E AR AR A, F AR
ERRR P HIRIBEHZITE X A e is QE T LEEER .

==
™
==
™

— B
% MegaWizard Plug-In Manager [page 14 of 14] S AL® ae A 248 - M

& ALTPLL

Summary

Turn on the files you wish to generate. A gray checkmark indicates 3 file that is automatically generated, and a
PLL green checkmark indicates an optional file. Click Finish to generate the selected files. The state of each
checkbox is maintained in subsequent MegaWWizard Flug-In Manager sessions.

The MegaWizard Plug-In Manager creates the selected files in the following directory:

inclko | . - oM ct, E:\Zircon_Qsys\First_Qsys}
File Description
PLL.v Variation file
f PLL.ppf PinPlanner ports PPF file
eV E [F1PLL.inc AHDL Indlude file
[TIPLL.cmp WHDL component dedlaration file
i [CIPLL.bsF Quartus II symbal file
[¥]PLL_inst.v Instantiation template file
[Z]1PLL_bb.v Verilog HDL black-box file

| Cancel H < Back | | Finish |

1.62 PLL IP &2 &/EHRE D& m




= [ Finish 1 5268 PLL IP 2Z B98I . Quartus | 5= B o B AU PLL IP 4%
BARINE TR E &, F AT LATE TS0k Qsys_First Rk FI A LAY PLL_inst.v 304, 1X
BRAIMATELS HRABA S LU

ETERBRMNENBHLE, 552 Qsys_system RIBEUTRE /Y, F1IR[EF) Qsys &
SRR, HIREEZEEZFH [ Generate | = [ HDL Example--- 1I£I, 38 H & 1.53 For A
Bo RMRBEST [Copy | EUAEEE HIR TR HITES,

AL HDL Example . . ﬁ

Tou can copy the example HDL below to declare an instance of your Osys system.

HOL Language: .Ferilog v.

Example HDL
QOsys_system ul
celk clk (“connected-to—ecllk ellr), I c
.reset_reset_n (“connected-to—reset_reset_n?), I reset. reset_n

.pio_led export (“commected—to—pio_led exportr), /f pio_led export
.pio_key export (<comnected—to—pio_lkey export’) S/ pio_key. export

1| 1] | 3

| Copy || Clese |

1.53 Qsys R4t B i AR HDL 15

BETERRNAEEE Qsys RZRMNE) Quartus || TIRIME +, #1T7RI%, EEEXE LI
—LERTFRIELIRMS IR/ NEEIR. FANTYT LUBIY Quartus BF 4= [ Assignment | —
[ Settings ] ## A& 1.54 Fro<TAH



_+" Settings - First_Qsys pa— - B - & B C=rre

Files
Libraries Sele_ct the design files you want to indude in the project. Click Add All to add all design files in the project directory to the
4 Operating Settings and Conditions project.
Voltage

Temperature File name:  Qsys_system/synthesis/Qsys_system.qip E
4 Compilation Process Settings

Early Timing Estimate File Name Type Library  Design Entry/Synthesis Tool HDL Version Add Al

Incremental Compilation First_Qsys.v Verilog HDL File <None> Default
Physical Synthesis Optimizations > PLL.gip IP Variation File {.gip) <Mone= Remave
4 EDA Tool Settings
Design Entry/Synthesis U
Simulation
Formal Verification
Board-Level
4 Analysis & Synthesis Settings
VHDL Input

Down

Properties

Verilog HDL Input (|
Default Parameters
Fitter Settings
TimeQuest Timing Analyzer
Assembler
Design Assistant
SignalTap II Logic Analyzer
Logic Analyzer Interface
PowerPlay Power Analyzer Settings
S5M Analyzer

b — = =

B 1.54 # Qsys ZFANNZE] Quartus T E A2

FA1sE[ - 133 Qsys_system/synthesis/Qsys_system.qgip, X B ETE, —E &5
sFH[Add )G, BESEH[OK ), BNBSHIVEERMNRINENIZE ., FmINTER, Hils
£ Project Navigator & O & 2IF A T2 PROFFBROSCE, W& 1.55 Fir.

|Project Mavigator 0gx| [
| Files
|=§°| Qsys_system/synthesis (Qsys_system.gip
ﬁﬂ First_Qsys.v
E| PLL.gip

/4% Hierarchy @ Files | i+ Design Units | \ IF Com {l }l

1.55 Project Navigator & [ 71

B, NVMBREB R ITRIFER T, @ZTI]_ILXLL QuadusIIEATﬁFmiT‘EF'E’][ Processing ]
HITHRwIF, XEMRFRE
25 ﬁt SeRL, HINANAE 1.56 Ao

—[ Start Compilation ]3&i# ﬁﬁéw,
25 B BERYES




€4 Quartus I 64-Bit - D:/Zircon_Qsys/Qsys_First/Qsys.First - Qsys_First =] B [
fle Edit Vew Project Assignments Processing Tools Window Hep ) Search altera.com ®
DS EHd %@ 9 o osysfist S ol
Project Navigator rex| | g Qsys_First.y
5 Files
b [E] Qsys_system/synthesis/Qsys_system.qip 2 Fiow Summary Flow Status Successful - Sat May 21 16:30:12 2016
8 Quye Firstv 2 Flow Settings Quartus IT 64-5it Version 13.1.0 Build 162 10/23/2013 51 Full Version
K Revision Name Qsys_First
= Flow Non-Default Global Settings Top-evel Entity Name Qsys_First
[ Flow Elapsed Time Family Cydone IVE
=1 Flow OS Summary Device EP4CE10F17C8
[ FlowLog Timing Models Final
b [ Analysis & Synthesis Total logic elements 3,665 /10,320 (36 %)
b O it Total combinational functions 3,372 /10,320 (33 %)
— e Dedicated logic registers 2,027 /10,320 ( 20 %)
1D Flow Messages Total registers 27
(1) Flow Suppressed Messages Total pins 4/180(2%)
b [ Assembler Total virtual pins 0
b (2 TmeQuest Timing Analyzer e = e 0008 | FEREEH(7R )
Embedded Multiplier 3-bit elements 4 /46 (9 %)
Total PLLs 1/2(50%)
iy erarchy | Z|Fies | o Desonunts | e 4|y
[Tasks 18 x|
| IFlows [compiaton ~| [customize... |
Task S
l |
W 4 P Compile Design
L 4 B Analysis & Synthesis
1 [T edit settings E
M 59 view Report
L B Analysis & Elaboration
> B Partition Merge
4 [ Netlist Viewers
& RTL Viewer
@ State Machine Viewer
] Technology Map Viewer (Post-Mappin
[y Nesian Assictant fPactk-Mannina i
“ m » <« m *
= = D <csearch>> v
@ @
Bl Type ID Message 2
p () 332146 Wozst-case zemoval slack is 0.567
b () 332146 Worst-case minimum pulse width slack is 29.46%
b (§ 332114 Report Metastability: Found 2 synchronizer chains.
(§ 332102 Design is not fully constrained for setup reguirements
Ml () 332102 Design is not fully constrained for hold requirements
> @ Quartus II 64-Bit TimeQuest Timing Analyzer was successful. 0 errors, 21 warnings o
2 (§ 293000 guartus II Full Compilation was successful. O errors, 38 warnings I
Bl 0 ] ’
i
=\ System /\_Processing (422)
100% 00:00:42

1.56 FWiFseAA MRS E O TTE

ETRBAIMBER T Quartus | GEFIHELE, B&EE 10, fEEH, TEHRIMOX
HITIRE . BAFRMNITLUBEE Quartus I ZRHZ 2= B[ Assignment ] — [ Device |, AETH
{1717 Device EEH#Z [ Device and Pin Options--+ | ##AE 1.57 i ~E A E 10,




-
@ Device and Pin Options - First_Qsys

Category:
General Dual-Purpose Pins
Configuration
Programming Files Specify how dual-purpose pins should be used after device configuration is complete, The default
Unused Pins settings for each pin depend on the current configuration scheme selected in the Configuration tab,
Dual-Purpose Pins which is: Active Serial
Capacitive Loading Note: For HardCopy, these settings apply to the FPGA prototype device,
Board Trace Model i
1/0 Timing Dual-purpose pins:
I Volmlge Name Value
Pin P t
Elrr:orT]C:Q:on cRC DCLE Use as regular I/O
CvP Settings Data[d] Use as regular I/O
I Partial Reconfiguration Data[1]/ASDO Use as regular [0
Data[7..2] Use as regular I/0
FLASH_nCE/nCS0 Use as regular I/0
Other Active Parallel pins Use as regular If0
I nCEQ Use as regular IfO
i
b
bl
N
I Description:
Specifies how the nCED pin should be used when the device is operating in user mode after
I configuration is complete. The nCED pin can be reserved as dedicated nCEQ programming pin or a
i regular 1O pin.
bl
i
Reset
| |
i ’ Ok ] [ Cancel ] ’ Help ]
= = — 3 —— -

1.57 RE 10 FRm|

BT RIANMERF A Unused Pins TUmE , AR B EA S IIIIHITIRE , 12BE 1.58 Fx,
Y ARERS IENEE NSIREA, XHE_ LB fE FPGA K B ERS | HIERE HN SRR




F B
%; Device and Pin Options - First_Qsys ﬁ

Category:
Genera | vnusegpios |
Configuration
Programming Files Specdify device—widg options for reserving all unused pins on the device, To reserve _ind_iv_idual dual-
Unused Pins purpose configuration pins, go to the Dual-Purpose Pins tab. To reserve other pins individually, use

Dual-Purpose Fins the Assignment Editor,

Capadtive Loading
Board Trace Model

1/O Timing

i Voltage

Pin Placement

Error Detection CRC
CvP Setlings

Partial Reconfiguration

Reserve all unused pins: | As input tri-stated -

Description:

Reserves all unused pins on the target device in one of 5 states: as inputs that are tri-stated, as
Il outputs that drive ground, as outputs that drive an unspecified signal, as input tri-stated with bus-
hold, or as input tri-stated with weak pull-up.

’ Ok ] [ Cancel ] ’ Help ]

1.58 RMEMSIHNRERE

REFHNEN Quartus I REEEZF [ Assignments ]—[ Pin Planner &I 4708
SR, WE1.59 FRo

® | Mamed: * - Edit:| 3 ||«

E Node Mame Direction Location 10 Bank VREF Group Fitter Location 10 Standard
in Input PIN_F1 1 B1_NO PIN_F1 2.5V (default)
inq_ KEY_PIO Input PIMN_R9 & B4_NO PIN_R12 2.5V (default)
out \ED_PIO Output PIN_R11 4 B4_NOD PIN_T11 2.5V (default)
inq_ RST_MN Input PIM_F11 7 B7_NO PIN_F10 2.5V (default)

<<new node ==

1.59 EWHERRE

BRERNEHITORERmE, EMFLED, TR ARSESER, BRERSEIMNLIT
HER . INREBIRGS, B77E Qsys_First.sof #)FPGA R B XXMt . TER A=K
fR—T#.s0f X1 T HEIB 4R FPGA SRS B,

(1) B USB-Blaster T#as T ZARMITEA, 18 A4 TTRARBIR, WIE 1.60 7R ;
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1.60 #i@ A4 TR BIRR=E

(2) f£ Quartus Il ZR4AHIEFE[ Tools ] —[ Programmer |, FT4izss & L /a ﬁﬁ%ﬁ%
& O/ Hardware Setup & HRE1F EL R4 NRIBHEE L5, TS E( RE1%
ESFM) PHNE. WE1.61 fix;

W Programmer - Di/Zircon_Qsys/Qsys_First/Qsys_First - Qsys_First - [output_files/Qsys_First.cdf] = | E= Py
Edit, . Ve :. Heln __=J R
@B, EE EHardware Setup” Search altera.com ®

| ’—; Hardware S'Etl-llil---] Mo Hardware I Mode: [JTAG - ] Progress: ’ ]

Enable real-time I5P to allow background programming (for MAX II and MAX V devices)

b
iy Hardware Setup — — - ﬁ l Blank- Examine

il Start Check
i stop Hardware Settings | JTAG Settings | (Do i T HEE B HEFUSB-Blastent &
=
Select a programming hardware setup to use When programming devices. This programming
S Auto Detect hardware setup applies only to the current pro mer window.
{ Delete Currently selected hardware:  |No Hardware .d
] i Mo Hardware
l‘_ﬂ'} Add File... Available hardware items USB-Blaster [USE-0]

Hardware Server Port Add Hardware. ..
USB-Blaster Local UsB-0 I ¢
Remove Hardware

[ Change File...
7l Save File
[2* Add Device...
i up

T pown

S HClosddi o]

& 1.61 USB-Blaster & &i&EE



(3) FTHECE X4 (Qsys_First.sof ), RN A&, FHfR Program/Configure T~ BI5HE
%, RfE s Start IR5, AR EE VAR FPGA #47ECE , Progress 282
REEHE, B 1.62 Fir.

-
-% Programmer - D:/Zircon_Qsys/Qsys_First/Qsys_First - Qsys_First - [output_files/Qsys_First.cdf]
N

= | B ] |

Search altera.com @ ‘

NSRS 2 = 7\ omil s

Enable real-time ISP to allow background programming (for MAX II and MAX V devices)

[E—Iardware Setup...] LISB-Blaster [USB-0] I Mode: I[JT-&G - ]I Progress:

Consrame |

i Start

i Stop

1]

&) Auto Detect

M Delete

[ Add File...

L] '”_"_,‘ Change File...
|4l save File
ﬁ Add Device...
thup

1 Down

File Device Checksum Usercode
output_files/Qsys_First.sof EP4CE10F17 00358467 00358467
@ EStartFF A T3

Program/ Verify Blank- Examine
Configure Check
EaETHEH

1

TOI

AITERA

_

TDO

EP4CE10F17

1.62 REERETH N HE

KRR THEEH THE] FPGA T, IR /5 FPCGA R BEHIEKGE R, T LUSHE
BEXMHENRBRIFN EPCS s3tf . £ LA EH EPCS X FPGA HATECE , FHNEN 2.3
THRENA. UL, BHEMIRIT A, TEEEITET Niosll SBT for Eclipse FIEU4 75 AR
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