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Hardware Design




Introduction

This slides provides comprehensive
information that will help you
understand how to create a FPGA
based SOPC system implementing on
your FPGA development board and run
software upon it.




Required Features 112

The Nios Il processor core is a soft-core
central processing unit (CPU) that you could
program onto an Altera field programmable
gate array (FPGA).

This chapter illustrates you to the basic flow
covering hardware creation and software
building.
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Required Features 22

The example NIOS Il standard hardware system
provides the following necessary components:

Nios Il processor core, that’'s where the software will
be executed.

On-chip memory to store and run the software.

JTAG link for communication between the host
computer and target.

Hardware (typically using a USB-Blaster cable).
LED peripheral I/0 (PIO), be used as indicators.
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Creation of Hardware Design

)
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%3 Quartus I 64-Bit

File

Edit View Project A

&) New Project Wizard
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Mew...
Open...

Close

Mew Project Wizard...

il
Iz

Open Project...
Save Praoject

Close Project

Introduction

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

Project name and directory

Mame of the topevel design entity
Project files and libraries

Target device family and device
EDA tool settings

L

‘fou can change the settings for an existing project and specify additional project-wide settings with the Settings command {Assignments menu). You can use

the warious pages of the Settings dialog box to add functionality to the project.

[ Don't show me this introduction again 3




&4 New Project Wizard

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

What is the working directory for this project?

1 | C: Users/Trumen,Desktop/Project |
What is the name of this project?

2 | vios1r | same as (top-level) file name

What is the name of the topJevel design entity for this project? This name is case sensitive and must exactly match the entity name in the design file.

|Use Existing Project Settings. .

3

<Back || MNext> || Finish




&4 New Project Wizard

Add Files [page 2 of 5]

Select the design files you want to indude 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,

File name:

File Mame Type Lbrary Design Entry/Synthesis Tool HOL Wersion

[ Remove |
[ w ]
| Down |
[ Properties |

Properties

Spedify the path names of any non-default libraries.

[ < Back ]l Mext = I[




&4 New Project Wizard

Family & Device Settings [page 3 of 5]

Select the family and device you want to target for compilation.
You can install additional device suppart with the Install Devices command on the Tools menu,

Device family 1 Show in 'Available devices' list

Family: |Cydaone IV E - ]

Package: [.ﬁny

Devices: | All

Pin count: [nny

Target device Speed grade: [-ﬁﬂy'

() Auto device selected by the Fitter Mame filter:
@ Spedfic device selected in 'Available devices' list

Show advanced devices HardCopy compatible anly
Other: n/fa

Available devices:

Name
EP4CE115F23COL
EP4CE115F23I7
EP4CE115F2318L

User I/0s Memory Bits Embedded multiplier 9-bit elements
114430 231 532

114450 281 532

532 for DE2-115

EP4CE115F29C3

EP4CE115F29CaEL

FDTI"‘F11'§F'.'-'QI"‘QI FIR13172
4

Companion device

HardCopy:

Limit DSP & RAM to HardCopy device resources




% Quartus II 64-Bit - C:,.I’Users,n"TmmenfDesktcrp,l’ﬁruject,a’Nius]] - MiosIl

I
File Edit View Project Assignments Processing || Tools | Window Help 5 Search altera.com @

ljﬁﬂz‘ﬂ b Ea@ |9 o | [NosT Run Simulation Tool '@&JPQ E'IE'J ,E,:Q%;i -
Dl e Bi é BT, ﬁ ﬁ" E: 'ﬁ__"-]‘ 5; i Launch Simulation Library Compiler

|Pruject Mavigator

Launch Design Space Explorer

TimeQuest Timing Analyzer

/Ay Cydone IV E: EPACE115F29CT

Advisors
- NiosII 2t

Chip Planner

W &

Design Partition Planner

Metlist Viewers

| m | SignalTap II Logic Analyzer

fﬁHivararu::hy-I @Fﬂes | i Design Units | :':gIF

In-System Memory Content Editor .
Logic Analyzer Interface Editor (E)
In-System Sources and Probes Editor R I I l S I I
Flow: [Con'pﬂaﬁon h ] [ SignalProbe Pins. .. . .
erogrammer Version 13.0

JTAG Chain Debuager @ Wmﬂﬁ::ﬁ:: Il

|Tasks

EmdE

Task
4 @ Compile Design
4 @ Analysis & Synthesis
1 Edit Settings

Transceiver Toolkit
@ Documentation

EHi &€

External Memary Interface Toolkit

@ Motification Center

i |

g

ri

MegaWWizard Plug-In Manager

@ ¥ <<Search>> Mios IT Software Build Tools for Edipse
Qsys 2

Td Scripts. ..

am x|~

Type ID Message

N (w

Customize...

. Options...

\ System /\_Processing /
Starts Qsys System Integration Tool % Install Devices... 00:00:00

| Messages

License Setup...




Ay Osys

[l
FielEd'rt System View Tools Help

New System...

New Component...

Open...

Save

Crl+M =t SEﬁil'igS

Instance Parameters System Inspector

System Contents

HDL Example | Generation

Address Map

Clock Settings

Ctrl+0 Conn... Name

Description

Save As... 2

Refresh System

Exit

Export System as hw tcl Comp

Browse Project Directory...

ITIET THCE FTUIoCUE

~Merlin Components

~Peripherals

-PLL

-{1sy= Interconnect
-\ erificatinn

-Memories and Memory Contro

~Microcontroller Peripherals

| i

+ & dd
Ad...

[
A

B

=)

Bt - ’ | Project

I A =

I ). db

=
FRilt T E

ez -

DEZ_115_0SYS 3 | ’ BETF(S)

Eia
£

feFEimEy

Osys System Files (*.gsys) ]

Export

clk
reset

Messages

Drescription

0 Errors, 0 Warnings




A Qsys - DE2_115_QSYS.gays (Ch\Users\Trumen' Desktop'\Projecth\DE2_113_Q&YS gsys)

File Edit System View Tools Help

Component Library Project Settings I Instance Parameters System Inspector HOL Example | Generation
System Contents Address Map Clock Settings

Use Conn... Name Description Export

Connections
- @ Config-Bypass App Exan
-Bridges

-Bridges and Adapters

~Clock and Reset
-Configuration & Programming
-OsP

-Embedded Processors
-Interface Protocols Remove
-Memories and Memory Contro
-Merlin Components
-Microcontroller Peripherals
-Peripherals

-PLL

-Q=sys Interconnect

-\ erificatinn

| m | Expand Al

Fitter

Edit... Ctrl+E
Renames 2 Ctrl+R
Duplicate Ctrl+D

4 M 4> M ElX+

Details

Show Arbitration Shares

Lock Bazse Address

Collapse All

’ New... H Edit.. | | o Add.. |

Set Color...

Messages Print...

Drescription

0 Errors, 0 Warnings




A Qsys - DE2_115_QSYS.gays*® (ChlUsers\TrumentDesktoph Project\DEZ_115_QSYS.gsys)

File Edit System View Tools Help

Component Library Project Settings I Instance Paramsters System Inspector HOL Example | Generation
System Contents Address Map Clock Settings

Use Conn... Name Description

Clock Source

- @ Config-Bypass App Exan
-Bridges

-Bridges and Adapters

~Clock and Reset
-Configuration & Programming

Nios Il Processor
-DSP

Megoters”  altera_nios2_gsys
-Embedded Processors e
Bitzwap "~ Block Diagra

Custom Instruction Int— D Show signal
Custom Instruction M:
Custom Instruction Sk
Floating Point Hardwz
Hard Processor Sysh

B e 1 ocessor 1 © Nos¥s |
(doublg-click) =

E'I Infprfﬁr;; Protncnls i@ Mios IWf

co. . INios llfe

4 | i |

A Mios I Processor - nios2_gsys 0

4 M 4> M ElX+

Core Nios | | Caches and Memory Interfaces | Advanced Featu

|"' Select a Nios Il Core

Mios Il Core:

) Nios Ve

Messages

a Error: nios2_qsys_0: Reset slave iz not specified. Please select the reset zslave

Description € Error: nios2_qsys_0: Exception slave is not specified. Please select the exception slave

| cancel || Finish |

0 Errors, 0 Warnings




A Qsys - DE2_115_QSYS.gays* (ChUsers\Trumen'DesktopProject\DEZ_115_QSYS.gsys)

File Edit System View Tools Help

Component Library Project Settings I

Instance Parameters

System Contents

System Inspector

HOL Example

| Generation

Address Map

Clock Settings

=

Project

: 'E Mew Component...
L:il.'uran.r
- @ Config-Bypass App Exan
-Bridges
-Bridges and Adapters
~Clock and Reset
-Configuration & Programming
-OsP
-Embedded Processors

- @ Bitswap

Custom Instruction Int—

Use Connections

< M 4 b M ElX+

Custom Instruction M:

Custom Instruction Sk
Floating Point Hardwz
- @ Hard Procezssor Sysh
[+]--Interfare Protncnls
4 1

’ New... ]| Ed.. | ’ dh Add.. ]

Name

E clk_50
clk_in
clk_in_reset
clk
clk_reset

= nios?_qgsys 0 g
clk
rezet_n
data_master
instruction_maszi
fag_debug_mod

Description

Clock Source
Clock Input
Reset Input
Clock Output
Reset Output

Blimm Il Dieemmmmmmre

Connections

Fitter

Edit...

fag_debug_mod

Rename 2

custom_instruct

Messages

Drescription

a 4 Errors

Q Reset slave iz not specified. Please select the reset =lave

4 Errors, 0 Warnings

Duplicate:
Remove

Details

Show Arbitration Shares

Lock Base Address

Expand All
Collapse Al

Set Color...

Print...

Ctrl+E
Ctrl+R
Ctrl+D

Export

clk
reset




L Qsys - DE2_115_QSYS.gays*® (ChlUsers\Trumen'DesktopProject\DEZ_115_QSYS.gsys)
File Edit System View Tools Help

Component Library Project Settings I Instance Parameters System Inspector HOL Example | Generation
System Contents Address Map Clock Settings

=

Z-Interface Protocols Use Connections Name Description Export

[+ DisplayPort B clk_50 Clock Source
[#}-Ethernet clk_in Clock Input clk
--Interlaken ’ clk_in_reset Reset Input reset
&-PCI ck Clock Output

- Rapidi0 k_resel Reset Output
--SDI =2 nios?_gsys Mios Il Processor
l_f_}--SeriaI Clock Input

i@ Altera 16550 Con _ reset_n Reset Input

e @ Avalon-ST JTAG . |
- Avalon ST Serisl| £ JTAG UART - jtag_uart_0 (= |
L@ SPI(3 Wire Serial “ JTAG UART

- @ UART (RS-2325¢ | Megeters”  altera_avalon_jtag_uart
4

[#}-Transceiver PHY
+|--Memories and Memory Contro i
+1-Meriin Components '~ Write FIFO (Data from Avalon to JTAG) | [

+|--Mirrnenntroller Perinherals il Buffer depth (bytes):
I 3

cat. .
i |:| Construct ugsing registers instead of memory blocks

Messages

Drescription
a 2 Errors ’ e

Q Reset slave iz not specified. Please select the reset =lave
2 Errors, 0 Warnings




A Qsys - DE2_115_QSYS.gays*® (ChlUsers\Trumen'DesktopProject\DEZ_115_QSYS.gsys)

File Edit System View Tools Help

Component Library Project Settings I Instance Parameters System Inspector HOL Example | Generation
System Contents Address Map Clock Settings

=

=-Interface Protocols
&} DisplayPort
[#}-Ethernet
--Interlaken
&-PCl

- Rapidi0

&S0
- Serial

Use Connections Name Description Export

B clk_50 Clock Source
clk_in Clock Input clk
clk_in_reset Reset Input reset
clk Clock Output
clk_reset Reset Output

EH nios?_gsys Mio= Il Processor
clk Clock Input

- @ Alera 16550 Com reset_n Reset Input

> Avalon-ST JTAG data_master Avalon Memory Mapped Master
- o Avalon-ST Serial | instruction_master Avalon Memory Mapped Master
C fag_debug_module_re...|Reset Output
SPI1(3 Wire Serial fag_debug_module Avalon Memory Mapped Slave
UART (RS-232 S¢ — custom_instruction_m... |Custom Instruction Master

< M 4 b M ElX+

G} Transceiver PHY ] = jtag_uart_0 JTAG UART
+|--Memories and Memery Contro clk Connections
+|-Merlin Components reset

+-Micrncnntroller Perinherals il avalon_jtag | Filter
m 3

Edit... Ctrl+E

- Rename 2 Ctrl+R

Duplicate Ctrl+D

Messages

Remove

Drescription -1 Details

a 4 Errors
Show Arbitration Shares

Q Reset slave iz not specified. Please select the reset =lave
4 Errors, 2 Warnings Lock Base Address




& Qsys - DE2_115_QSYS guys* (C:HUsers‘ngmen‘l.,Deskmp\PrcjectkDEE_llE_QSYw
L Cn-Chip Memory (RAM or ROM) - onchip_... |

File Edit System View Tools Help

Component Library | Project Settings I Instan
System Contents

“ On-Chip Memory

meaatore (RAM or ROM

Use Connections ( . ) Documents
altera_avalon_onchip_memory2

nk

I |"'r Size l

Data width:

£

-Bridgez and Adapters
-Clock and Reset
-Configuration & Programming
-OsP
-Embedded Processors
-Interface Protocols
-Memories and Memory Controllers
--External Memory Interfaces
}-On-Chip
@ Avalon-ST Dual Clock FIFO 1
2 Avalon-5T Murtl-ﬂhanr!el Shared ’ Cancel ] ’ Finish ]
Awvalon-5T Round Rebin Schedu
Avalon-ST Single Clock FIFO -

- @ On-Chip FIFO Memo| 2 ins ion_m... |Custom Instruction Master
(B (On-Chip Memory (RAM or ROM) jtag_| JTAG UART
+--Merlin Components Clock Input

+-Microcontroller Peripherals 2(double-click) Reset Input iz
+-Perinheralz avalon_jtag_slave Avalon Memory Mapped Slave :
1

Messages

=

Total memory size:

14| 1

=<4 M 4P M ElX+E

Drescription

a 2 Errors

€3 Reset slave is not specified. Please select the reset slave System.nioe2_gsys
2 Errors, 1 Warning




A Qsys - DE2_115_QSYS gays* (ChUsers\Trumen'Desktop'Project\DEZ_115_QSYS.gsys)

File Edit System View Tools Help

Component Library |

Project Settings |

Instance Parameters |

System Contents

System Inspector

| HDLExampie | Generation

Address Map |

Clock Settings

£

-Bridgez and Adapters 13

-Clock and Reset
-Configuration & Programming
-OsP
-Embedded Processors
-Interface Protocols
-Memories and Memory Controllers
--External Memory Interfaces
}-On-Chip
‘e ® Avalon-ST Dual Clock FIFO
@ Awvalon-5T Multi-Channel Shared
@ Awvalon-5T Round Robin Schedu
i @ Awvalon-5T Single Clock FIFO
- @ On-Chip FIFO Memory
e
H--Merlin Components
t--Microcontroller Peripherals
H--Perinheralz

=<4 M 4P M ElX+E

L

Connections

Name
CIE_IN
clk_in_reset
clk
clk_reset
[ nios2_gsys
clk
reset_n
data_master
instruction_master
jtag_debug_module_re...
jtag_debug_module
custom_instruction_m...
3 jtag_uart
clk
reset
avalon_jtag_slave
=2 onchip_memory2_ 0

Messages

Description

LIDCK INpUT

Reset Input

Clock Qutput

Reset Output

Mios Il Processor

Clock Input

Reset Input

Awalon Memory Mapped Master
Awalon Memory Mapped Master
Reset Qutput

Avwalon Memory Mapped Slave
Custom Instruction Master
JTAG UART

Clock Input

Reset Input

Avalon Memory Mapped Slave
i -Chiz Memorv (RAM or ROMY
Connections

Fitter

Edit... Ctrl+E

Drescription

a 4 Errors

Rename 2 Ctrl+R

Q Reset slave iz not specified. Please select the reset =lave

System.nios2_gsys

4 Errors, 2 Warnings

Duplicate Ctrl+D
Remove:

Details

Show Arbitration Shares 1




A& MiosII Processor - nios2_gsys u . . s

Y5 .qsys) EE

Mios |l Processor

Megeters”  altera_nios2_gsys

4 | . 1| [e& Parameters | System Inspector I HOL Example | Generation
-
| | EEEEIREE " Address Map | Clock Settings
Reset vector memory: onchip_memory2.s1 3 - l
Reszet vector offset: 0=00000000 Name Description Ex
CIK_IN LIOCK INpUT CIK
Reset vector: 0x00000000 clk_in_reset Reset Input reg
clk Clock Qutput
|v Exception Vector E | clk_reset Reset Output F
. . = B nios2_qsys Mio= |l Processor
Exception vector memory: i L e BSsttesiitees==eebiee s
P & onchip_memory2s1| /] i l > clk Clock Input
Exception vector offset: O=00000020 > reset_n 2(double-click Reset Input
Exceplion vechor: = data_master Awalon Memory Mapped Master
’ 0x00000020 i = instruction_master Awalon Memory Mapped Master
p | = | , = jtag_debug_module_re...|Reset Cutput
4 jtag_debug_module Avwalon Memory Mapped Slave =
. custom_instruction_m... |Custom Instruction Master
5 B jtag_uart JTAG UART
clk Clock Input
’ Cancsl ] ’ Finish reset Reset Input
avalon_jtag slave Avalon Memory Mapped Slave
W — | N .
- Perinherals - * = |onc:h|p_memory2| On-Chip Memory (RAN or ROM)
4 1 | 3 clki Clock Input
1 *— =1 Avalon Memory Mapped Slave L&
. -
4 | ] | 3
Messages
Drescription Path @
a T Errors &
€3 Reset slave is not specified. Please select the reset slave System.nioe2_gsys 7

7 Errors, 1 Warning 20

BN o - - o s o Spe it : ey " - o : 2 . 032 -5



A Qsys - DE2_115_QSYS gays*® (ChUsers\Trumen'DesktopProject\DEZ_115_QSYS.gsys)
File Edit System View Tools Help

Component Library | Project Settings | Instance Parameters |  Systeminspector | HDLExample | Generation
System Contents Address Map | Clock Settings

=

---M erlin Components

---Micrucnntruller Peripherals

E---Peripherals

l_f_}--Dehug and Performance

Altera Avalon Data Pattern Chet
Altera Avalon Data Pattern Gem
Avalon-5T Test Pattern Checke:
Avalon-5T Test Pattern General

Maegetars ;
altera_avalon_sysid_gsys
Conduit splitter

4
- Frequency Counter |"' Parameters |
- @ Performance Counter Unit 32 bit System ID:
&+ Display 1

[#-Microcontroller Peripherals
+-PLL Please use hexadecimal numbers only in System ID.

Use Connections Name Description

&L System ID Peripheral - sysid_gsys_0 M

“ System ID
Peripheral

=<0 K 4P M §lX+

- - -
(double-click | Description

+-0zys Interconnect
+-Werification
+|--Windnw Rridoe

Cancel

Messages

Drescription

a 5 Errors

€3 onchip_memory2.s1 (0x0..0x37ff) overlaps jtag_uart.avalon_jtag_slave (0x0.0xT) System.nios2_gsys.data_master
5 Errors, 1 Warning




A Qsys - DE2_115_QSYS gays*® (ChUsers\Trumen'DesktopProject\DEZ_115_QSYS.gsys)

File Edit System View Tools Help

Component Library | Project Settings | Instance Parameters |  Systeminspector | HDLExample | Generation
System Contents Address Map | Clock Settings

=

---M erlin Components

---Micrucnntruller Peripherals

E---Peripherals

l_f_}--Dehug and Performance

- @ Altera Avalon Data Pattern Chet
- @ Altera Avalon Data Pattern Gem
- @ Awvalon-5T Test Pattern Checke:
- @ Awvalon-5T Test Pattern General
- @ Conduit spliter

Use Connections Name Description

%] =l NIoSZ_Qsys MIDE Il FTOCESS0r

l clk Clock Input

reset_n Reset Input
data_master Awalon Memory Mapped Master
instruction_master Awalon Memory Mapped Master
jtag_debug_module_re...|Reset Cutput
jtag_debug_module Avwalon Memory Mapped Slave
custom_instruction_m... |Custom Instruction Master

- @ Freguency Counter S| Qe o SRS LT

- @ Performance Counter Unit - Clock Input

El 5y stem ID Peripheral reset Reset Input

avalon_jtag_slave Avalon Memory Mapped Slave
B onchip_memory2 On-Chip Memory (RAN or ROM)
clk1 Clock Input
>~ =1 Avalon Memory Mapped Slave

reset Reset Input

+-Verification - = -
- Windnw Rridne .... =2 sysid_gsys 0 B System ID Pericheral
clk Connections

reset
control_slave ? Fitter

=<4 M 4P M ElX+E

[} Display
[#-Microcontroller Peripherals
+-PLL

+]-=ys Interconnect

Ga Edi. Ctrl+E
Mezzages &~ Rename Ctrl+R

Description Duplicate Ctrl+D
¥ Remove

a T Errors

€3 onchip_memory2.51 (0x0..0x3fff) overlaps jtag_uart.avalon_jtag_slave (0x0.0x7)  |System.nios2_ 53

7 Errors, 2 Warnin
. = Show Arbitration Shares 22




AL PFIO (Parallel I[/O) - pio_0
A Qsys - DE2_115_QSYS gays* (ChUsers\TrumentDeskiop' Project\D = | =l

File Edit System View Tools Help “ PIO (Parallel |
: I/O [
Component Librany Project Settings Megators’ ) 3 i | Generation
. Documentation
altera_avalon_pio .
System Ce Settings
4 4
& o - -\
= Use  Connecti |~ Basic Settings i Ex
Jea | B (e e :
[#-Bridges and Adapters = - o 3
f#-Clock and Reset SR * — ||| Directin: ©) Bidir ,
---Cnnﬁguratiun & Programming = 7 . ter 4
+-DSP ™ () Input ter
---Emhad-l:lad Processors o ) InOut [l
[#-Interface Protocols L& £ Ve
---I'|'I emories and Memory Controllers = - @ Output -
..-M erlin Components = ? FIY 4 m | b
---I'.'Iiu:ruu:nntrl:rller Peripherals »
L':_I---F‘n:eripherals * 3 |
--Dehug and Performance *- e L
¥ Display ’ Cancel ] Finish M} T
E}--I'.'I_il:rul:l:rntruller Peripherals *
i @ Interval Timer R Ve
W Pi0 (Parallel VD) 2(double-click) ! Reset Input
“ @ Vectored Interrupt Controller = sysid_gsys System I Peripheral Z
[-PLL = Clock Input
1 Reset Input L&
Edit control_slave Awvalon Memory Mapped Slave -
4 | ] | 3
Messages -
Description Path @ et
E£3 7 Errors - 2
€3 onchip_memory2.s1 (0x0..0x37ff) overlaps jtag_uart.avalon_jtag_slave (0x0.0xT) System.nios2_gsys.data_master 7
7 Errors, 1 Warning 23




A Qsys - DE2_115_QSYS.geys*® (ChUsers\Trumen'DesktopProject\DEZ_115_QSYS.gsys)

File Edit System View Tools Help

Component Library |

| HDLExampie | Generation

Project Settings I Instance Parameters | System Inspector

-Bridges

-Bridges and Adapters

~Clock and Reset
~Configuration & Programming
-DSP

-Embedded Processors
-Interface Protocols
-Memories and Memory Controllers
-Merlin Components
~Micrecontroller Peripherals
---F‘ng-.ripherals.

[Debug and Performance

--Displa:.r

E}--I‘.‘Iicrucuntruller Peripherals
L ® Interval Timer

PMPIO (Parallel VD)

L ® Vectored Interrupt Controller

=<4 M 4P M ElX+E

System Contents

Address Map

| Clock Settings

Use

Connections
—
—

‘_

Name
ag_gecug_mogule_Te...
jtag_debug_module
custom_instruction_m...

[= jtag_uart
clk
reset
awvalon_jtag_slave

[ onchip_memory2
clk1
51
reset

B =sysid_gsys
clk
reset
control_slave

= pio 0

clk Connections

reset
51 Fitter
external

Edit...

Description

HESET UUTpUT
Avwalon Memory Mapped Slave
Custom Instruction Master
JTAG UART

Clock Input

Reset Input
Awalon Memory Mapped Slave
On-Chip Memary (RAM or RO}
Clock Input
Avwalon Memory Mapped Slave
Reset Input

System ID Peripheral

Clock Input

Reset Input
Avalon Memory Mapped Slave
PICY (Parallel Uy

Ctrl+E

Messages

Rename

Ctrl+R

Drescription

a S Errors

Remove

Details

Q onchip_memory2.s1 (0=0. 0=3fff) overlaps jtag_uvart.avalon_jtag_slave (0x0..0=7)

S Errors, 3 Warnings

Duplicate

Show Arbitration Shares

Ctrl+D




A Qsys - DE2_115_QSYS.geys*® (ChUsers\Trumen'DesktopProject\DEZ_115_QSYS.gsys)

File Edit System View Tools Help

Component Library | Project Settings | Instance Parameters |  Systeminspector | HDLExample | Generation
System Contents Address Map | Clock Settings

Connections Name Description
% ag_genug_mMOogule_re...|HEeSel UUIpuT
— jtag_debug_module Avwalon Memory Mapped Slave
custom_instruction_m... |Custom Instruction Master
[ jtag_uart JTAG UART
clk Clock Input
reset Reset Input
awvalon_jtag_slave Awalon Memory Mapped Slave
[ onchip_memory2 On-Chip Memary (RAM or RO}
-Merlin Components clk1 Clock Input
~Micrecontroller Peripherals 51 Avwalon Memory Mapped Slave
~Peripherals reset Reset Input
--Debug and Performance B =sysid_gsys System ID Peripheral
- Display clk Clock Input
E}--I‘.‘Iicrucuntruller Peripheralzs reset Reset Input
‘v @ Interval Timer | Avalon Memory Mapped Slave
e @ PIO (Parallel VO)
‘o @ Vectored Interrupt Controller Clock Input
Reset Input
Avalon Memory Mapped Slave
external_connection Conduit

-Bridges

-Bridges and Adapters

~Clock and Reset

~Configuration & Programming
-DSP

-Embedded Processors

-Interface Protocols

-Memories and Memory Controllers

=<4 M 4P M ElX+E

Messages

Drescription

a S Errors

€3 onchip_memory2.s1 (0x0..0x37ff) overlaps jtag_uart.avalon_jtag_slave (0x0.0xT) System.nios2_gsys.data_master
S Errors, 2 Warnings




A Qsys - DE2_115_QSYS.geys*® (ChUsers\Trumen'DesktopProject\DEZ_115_QSYS.gsys)

File Edit System View Tools Help

Component Library

Project Settings |

-Bridges

-Bridges and Adapters

~Clock and Reset
~Configuration & Programming
-DSP

-Embedded Processors
-Interface Protocols
-Memories and Memory Controllers
-Merlin Components
~Micrecontroller Peripherals
---F‘ng-.ripherals.

[Debug and Performance

--Displa:.r

E}--I‘.‘Iicrucuntruller Peripherals
L ® Interval Timer

PMPIO (Parallel VD)

L ® Vectored Interrupt Controller

=<4 M 4P M ElX+E

Instance Parameters |

System Inspector

| HDLExampie | Generation

System Contents

Address Map

| Clock Settings

MName
ag_osoug_Mmoguie_Te...

ftag_debug_module
custom_instruction_m...
B jtag_uart

clk
reset

avalon_jtag_slave
E onchip_memory2

clk1

51
resetl
B sysid_gsys

clk
reset

control_slave
B led

clk
reset

s1

Description
HESET LUUTpUT
Awalon Memory Mapped Slave
Custom Instruction Master
JTAG UART
Clock Input
Reszet Input
Awalon Memory Mapped Slave
On-Chip Memory (RAN or ROM}
Clock Input
Awalon Memory Mapped Slave
Reszet Input

System IO Peripheral

Clock Input

Reset Input
Avalon Memory Mapped Slave
PIO (Parallel VO

Clock Input

Re=set Input
Avalon Memory Mapped Slave

Export

Messages

Drescription

a S Errors

Q onchip_memory2.s1 (0=0. 0=3fff) overlaps jtag_uvart.avalon_jtag_slave (0x0..0=7)

System.nios2_gsys.data_master

S Errors, 2 Warnings




L Qsys - UFZ_IlS_QS‘f’S.qsys* (Ch\Users\TrumentDesktopProject\DE2_115_QSYS.gsys)

File Edit|System|View Tools Help

Compon Upgrade IP Cores... ject Settings | Instance Parameters |  Systeminspector | HDL Example | Generation
2 System Contents Address Map | Clock Settings

Aszsign Base Addresses

£

Assign Interrupt Numbers Mame Description Export
Mag_gecug_MOgUie_Te...|HEeseT UUTpUT
ftag_debug_module Awalon Memory Mapped Slave
custom_instruction_m... |Custom Instruction Master

~Col ] ) B jtag_uart JTAG UART
0s Show System With Qsys Fabric Components clk Clock Input

Aszsign Custom Inztruction Opcodes
Create Global Reset Metwork

-Em Run SOPC Builder to Qsys Upgrade reset Reset Input

-Intg avalon_jtag_slave Awalon Memory Mapped Slave
-Me Remove Dangling Connections EH onchip_memory2 On-Chip Memory (RAM or ROK)
W e Mmoo oTreTs clk1 Clock Input

~Micrecontroller Peripherals =1 Awalon Memory Mapped Slave
~Peripherals reset Reset Input

--Dehug and Performance B sysid_gsys System IO Peripheral

- Display clk Clock Input

E}--I‘.‘Iicrucuntruller Peripheralzs reset Reset Input

i@ Interval Timer control_slave Avalon Memory Mapped Slave

e @ = led PIO (Parallel /D)

‘o @ Vectored Interrupt Controller clk Clock Input =
rezet Re=set Input Ry
=1 Avalon Memory Mapped Slave
external_connection Conduit

Messages

Drescription

a S Errors

€3 onchip_memory2.s1 (0x0..0x37ff) overlaps jtag_uart.avalon_jtag_slave (0x0.0xT) System.nios2_gsys.data_master
S Errors, 1 Warning




A Qsys - DE2_115_QSYS.geys*® (ChUsers\Trumen'DesktopProject\DEZ_115_QSYS.gsys)

File Edit System View Tools Help

Component Library | Project Settings | Instance Parameters |  Systeminspector | HDLExample | Generation
System Contents Address Map | Clock Settings

Use Connections Name D... .. End RQ Opcx
-Bridges
-Bridges and Adapters
~Clock and Reset
~Configuration & Programming
-DSP
-Embedded Processors
-Interface Protocols
-Memories and Memory Controllers
-Merlin Components
~Micrecontroller Peripherals
-Peripherals
--Dehug and Performance
--Displa:.r
E}--I‘.‘Iicrucuntruller Peripherals

L ® Interval Timer

——— clk_reset Re...
E nios2_qgsys
clk ClK...
reset_n [clk]
data_master [clk]
instruction_master [clk]
jtag_debug_module_re...|Re... [clk]
jtag_debug_module [clk]
custom_instruction_m...
[= jtag_uart
clk clk...
reset [clk]
avalon_jtag_slave [clk]
B onchip_memory2 .
clk1 clk

I PIC (Parallel V'O 21 [ck1]

“ @ Vectored Interrupt Controller resetl [clk1]

B =sysid_gsys
clk clk...

ek r-ll-u
I

=<4 M 4P M ElX+E

Messages

Drescription

/0 1 Warning

/% Interrupt sender jtag_udrt.irg is not connected to an interrupt receiver System.jtag_uart
0 Errors, 1 Warning




A Qsys - DE2_115_QSYS.geys*® (ChUsers\Trumen'DesktopProject\DEZ_115_QSYS.gsys)

File Edit System View Tools Help

Component Library | Project Settings | Instance Parameters |  Systeminspector | HDLExample | Generation
System Contents Address Map | Clock Settings

Use Connections Name D... .. End RQ Opcx
-Bridges

-Bridges and Adapters

~Clock and Reset

~Configuration & Programming
-DSP

-Embedded Processors

-Interface Protocols

-Memories and Memory Controllers
-Merlin Components
~Micrecontroller Peripherals
-Peripherals

--Dehug and Performance
--Displa:.r

——— clk_reset Re...

E nios2_qgsys
clk ClK...
reset_n [clk]
data_master [clk]
instruction_master [clk]
jtag_debug_module_re...|Re... [clk]
jtag_debug_module [clk]
custom_instruction_m...

[= jtag_uart
clk clk...
reset [clk]

. ) avalon_jtag_slave [clk]
=h-Microcontroller Peripherals E onchip memory2

e @ Interval Timer clk | clk

NP0 (Parallel VO =1 [=lk1]

e @ Wectored Interrupt Controller resetl [clk1]

B =sysid_gsys
clk clk...

ek r-ll-u
I

=<4 M 4P M ElX+E

Messages

Drescription

@ 2 Info Messages

'@ System ID is not azzigned automatically. Edit the System ID parameter to provide a unigue I | System.sysid_gsys
0 Errors, 0 Warnings




A Qsys - DE2_115_QSYS.geys*® (ChUsers\Trumen'DesktopProject\DEZ_115_QSYS.gsys)

File Edit System View Tools Help

Component Library

System Contents | Address Map | Clock Settings ' |

=

---Erridg&s.

---Erridg&s. and Adapters
[-Clock and Reset
---Cnnﬁguratiun & Programming

Project Settings |

Instance Parameters | System Inspector | HOL Example Generation

i‘"—.

Generate Completed

=
=y
=]

2 g

Save changes?
Ca—

R -

=

=)
=l
=]

5 5
Sh =h
(= =1

T

a:.r

E}--I'.'I_icrul:untruller Peripherals
i @ Interval Timer

“Wr(0 (Parallel VO)

+-PLL

o @ Vectored Interrupt Controller

=
=

Synthesis

Info:

Infor:

Info:
Infor:
Infor:

&
=

Iﬁ- Generate Completed. 0 Errors, 47 Warnings

rep_xbar_demux: "DE2_115_0Q5Y5" inztantiated altera_merlin_demultiplexer "rzp_:
rsp_xbar_demux_002;: "DEZ_115_0Q5Y 5" instantiated altera_merlin_demultiplexer "1

crep_xbar_mux: "DE2_115_0Q5Y 5" inztantiated altera_merlin_multiplexer “rep_xbar_

Reuszing file C:/UsersiTrumen/Desktop/Project/DE2_115_Q5Y S/synthesis/submodu
rsp_xbar_mux_001: "DEZ2_115_QS5Y 5" instantiated altera_merlin_multiplexer "rsp_x
Reusing file CylUsers/Trumen/Desktop/Project/DEZ_115_QSYS/synthesis/submody

:irg_mapper: "DE2_115_Q5Y5" instantiated altera_irg_mapper "irg_mapper”
- DE2_115_Q5YS: Done DE2_115_Q5YS5" with 25 modules, 73 files, 2595201 bytes
. ip-generate succeeded.

. Finizhed: Create HDL design files for synthesis

o

Create HD

| [ I, S

Jh Add...

’ Generate 2

Messages

i Generate the system i

Drescription

@ 2 Info Messages

'@ System ID i= not azzigned automatically. Edit the System ID parameter to provide a unigue I | System.sysid_gsys

0 Errors, 0 Warnings




%‘I Quartus I 64-Bit - C:/Users/Trumen/Desktop/Project/Miosll - MiosIl

Edit View Project Assignments Processing  Tools  Window Help Search altera.com

New... | 2 Ctrl+n ']‘:‘t's'i@@ D OO
o N T L LA

' 7

Mew Project Wizard... Entity & New

Close Ctrl+F4

Open Project... -
Mew Quartus II Project

Save Project | 4 [Design Files

AHOL File

Block Diagram/Schematic File
EDIF File

Qsys System File

State Machine File
SystemVerilog HOL File

Close Praoject

Save Ctrl+5 T
Save As... % T -Ompe

Save All Ctrl+shift+5

il
Tl Script File
Fil= Properties... ﬂ @F [Ver .||-|DL Fie] 35 View Quartus Il
VHDL File Information
4 Memory Files

Hexadecdmal (Intel-Format) File I Documentation
Export... Memory Initialization File
# Verification/Debugging Files Notification Center
In-System Sources and Probes File
Logic Analyzer Interface File
SignalTap II Logic Analyzer File
Print Preview University Program VWF
4 QOther Files
AHDL Indude File
Block Symbaol File
Chain Description File
Synopsys Design Constraints File
Text File

Create [ Update

Convert Programming Files. .

Fage Setup...

Print...

Recent Files

Recent Projects

Exit oK Cancel || Hep

4

\ System ,\_Processing / 3
Creates a new filz 056 00:00:00




% Quartus I 64-Bit - C:/Users/Trumen/Desktop/Project/Miosll - MiosIl

Fie Edit WView Project Assignments Processing Tools  Window Help 5 search altera,com

DEEd@ % 2@ 9 o | |NosH Y T D e OO e
Drdn gl Sy Y E e e @
|Project Navigator 05 x| @‘ Verilogl.w® x|

HaMT EE o hocm 08 4 = EH=

Blmodule HiosII | -
clk,
rst_m,
led

/Ay Cydone IV E: EPACE115F29CT
# NiosII 561

4 | mn | 3

/By Higrarchy I% Files | 4" Design Ur 4| 2

)i
input clk, rst_n;
output [7:0] led:;
[]DEE_llE_QSYS DEZ2 115 Q5Y5 _inst |
»clk clkiclk),
.reset _reset _n(rst_nj,
»led export(led)

|Tasks 1a x|

W =1 LNk L R

Flow: [Cornpi]aﬁon "] [Custon'uze ]

[
=1

|
s

Task it

(3

-

[
k3

):

4 @ Compile Des:gn endmodule

[
L

in i | C 3
. @ . . . Y <<Search>>

Type ID Meszage

4

\_System /\_Processing / 32
ln13 Col 10 Verilog HOL File 00:00:00 .




g -G~

module NiosII (
clk,
rst_n,
led,

)

input clk, rst_n;

output [7:0] led;

DE2_ 115 QSYS DE2_115 QSYS_inst (
.clk clk(clk),
.reset_reset n(rst_n),
.led_export(led),

)

endmodule

33



@ Quartus I 64-Bit - C:/Users/Trumen/Desktop/Project/Miosll - MiosIl

File Edit Wiew Project Assignments Processing Tools  Window  Help =

DEH @ % a3 9 o [Nos

@Y -
DUy b R R B el e G

Search altera.com

I O rg &0 e

\Project Mayvigator 05 x|

& Files& K]

o

Verilogl.v®

B AT =EE ofhocm 09 % =2 EE

Add/Remove Files in Project...

1
/&% Hierarchy @ Files 4" Design Ur 1| 2

|Tasks 1a x|

Flow: [Con'lpilaﬁon "] [Custon'uze ]

Task it

(3

-

4 @ Compile Des:gn

T | C 3

1
2
3
:
=
(3]
T
g
&

10
11
12
13

(LI

Blmodule HiosII |
clk,
rst_mn,
led
)i
input clk, rst_n;
output [7:0] led:;

EDE2_115 QSYS DE2 115 QSYS inst |

.clk _clk(clk),

.reset _reset _n(rst_nj,

»led export(led)
)i
endmodule

F

. @ . . . = <<Search=>

Type ID Meszage

4

| Messages

\ System ,\_Processing /
Opens up Settings dialog to add/fremove files in project

34

00:00:00




" Settings - Niosll

Category:

General
Files
Libraries Select the design files you want to indude in the project. Click Add Al to add all design files in the project
Operating Settings and Conditions directory to the project.
Voltage
Temperature File name: 1 | I Add
Compilation Process Setti I
Early Timing Estmate| Salect Eile
Incremental Compila
Physical Synthesis { *-@ — » Project » - | 4 EZ Project |
EDA Tool Settings N | : | s | | == — »
Design Entry/Synth oy :
Simulation HEEHE - MEERE =+ [ @
Formal Verification _ i
Board-Level I RREE ;
“”a':ﬁ;f‘lﬁp"”urm - 1# Dropbox |\ gsys_edit 2014/2/15 F5 ..
Verilog HOL Input L db 2014/2/15 5 .

Default Parameters |/ DE2_115_QSYS 2014/2/15 5

Fitter Settings o
TimeQuest Timing Analy | | DE2_115_Q5SYS.cmp 2014,/2/15 FF .

Assembler | & || | | DE2 115 QSYS.gsys 2014/2/15 F5F
Design Assistant
SignalTap II Logic Analy
Logic Analyzer Interface
PowerPlay Power Analy
SSM Analyzer

Tfl |

SEEEN): DE2_115_QSYS.qsys ~ | Design Files (*df *vhd *vhdl *v ~|

3 || EEEG®) || g

35

ok || cancel




" Settings - Niosll

Category:

General

Files

Libraries

Operating Settings and Conditions

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

Voltage

Tempiramre File name: | DE2_115_QSYS.gsys 2 Add
Compilation Process Setti

Early Timing Estimateé]| <gz|ect File

Incremental Compila

Physical Synthesis @?‘R" |, « DE2 115 QSYS » synthesis » - | +4 | | EE synthesis P
EDA Tool Settings II\J — —

Deson VS| mamm e mmmem =+ [0 @

Simulation
Formal Verification ,___ —
Board-Level i BfEE =8 EdHH
maﬁ;[& Iﬁ;nurm > 4+ Dropbox | submadules 2014/2/15 F5 0.
Verilog HDL Input i hEk | || DE2_115 QSYS.v 2014/2/15 FF 0
Default Parameters mEE
Fitter Settings . -
TimeQuest Timing Analy & =EnuE
Aszembler
Design Assistant )
SignalTap II Logic Analy =" EHRE
Logic Analyzer Interface @ i
PowerPlay Power Analy -
SSM Analyzer J’ =2

M =3
= BA 4 |

E=EE(N): DE2_115_QSYSv + | Design Files (*df *vhd *vhdl *v |

4 me=so | [ ms |

ok || cancel ||




" Settings - Niosll

Category:

General
Files
Libraries Select the design files you want to indude in the project. Clidk Add All to add all design files in the project
directory to the project.

Operating Settings and Conditions
Voltage
Temperature File name: | DE2_115_QSY5/synthesis/DE2_115_QSYS.v | ][ Aad

Compilation Process Settings ) - - -
Early Timing Estimate File Mame Type Library  Design Entry/Synthesis Tool Add All
Incremental Compilation DE2_115_0QS5Y5.qsys Qsys System File <Mone =

Fhysical Synthesis Optimizations Remove

EDA Tool Settings
Design Entry/Synthesis Up
Simulation
Formal Verification
Board-Level

Analysis & Synthesis Settings
WHDL Input
Verilog HOL Input
Default Parameters

Fitter Settings

TimeQuest Timing Analyzer

Aszembler

Design Assistant

SignalTap II Logic Analyzer

Logic Analyzer Interface

PowerPlay Power Analyzer Settings

SSM Analyzer

Dawn

Properties




% Quartus I 64-Bit - C:/Users/Trumen/Desktop/Project/Miosll - MiosIl

Fie Edit WView Project Assignments Processing Tools  Window Help 5 Search altera.com
DS H@ # 5B 9 o e JHY e D rw DD R
Dk g G R A R By el K @

|Praject Navigator 0ax| | & verioarv= ) | <F DE2_115_Q5Y5/synthesis/DE2_115_Qsys.v [
= Fles FRaNT FE o DO6 08 2

DE2_115_QSYS/synthesis/DE2_115_QSYS.v /7 DE2Z 115 QSYS.v
E| DE2_115_Q5Y5.qsys

ff Generated using ACDS wversion 13.0spl 232 at 2014.

“timescale 1L ps f 1 ps
module DE2 115 QSYS |
input wire clk clk, i clk.clk
input wire reset reset n,|// reset.rese
cutput wire [7:0] led export i led.expo

| /&% Hierarchy E| Files 4 Design Units | 1| 2

|Tasks x|

Flow: [Cornpi]aﬁon T] [Custon'uze ]

Wwoco =] oo L Ry

[
(=]

)z

[
[

Task it . . . . .
D wWwire nios2 gsys_instruction master waitre
wire [12:0] niosZ2 gsys_instruction master addres

o
LS LI Y A e rorre dmotrnetdon maotoay oo

_l “ e - -

-

4 @ Compile Design

(L

@ = <<Search>>

Type ID Meszage

4

\ System ,\_Processing /

38
00:00:00




% Quartus I 64-Bit - C:/Users/Trumen/Desktop/Project/Miosll - MiosIl

Search altera.com
D@ % @ 9 o [nosn Y T D rg OO R
DUy b R A R R B el G

|Project Navigator R & x|| 4 veriogtv= ) '|-ﬂﬁzDE:_115_Q5~rs,rsynmesismEz_115_qsvs.u | |

= Fles FaMNT == 00 DOm0 S 9 8-

DE2_115_QSYS/synthesis/DE2_115_QSYS.v [ 1  Omodule NiosII |
i

L e S| ;

File Edit2'l.ﬁew Project  Assignments Processing  Tools  Window  Help =

TR O || . Project x| * £F B~

/4% Higrarchy I EZiE Efagap

Tasks BiRRE | qsys_edit 2014/2/15 E5F03:01

 db 2014/2/15 k50551 1
. — . )
. - |, DE2_115_QSYS 2014/2/15 £ 0551 1

AT
o -
= i5iE v

B

w

&
T

< | 4 3 | B0
wxemy: |(mmm | 3 -l - | =5
TFEIBAYT) | Verilog HDL Files (% *.vlg *verilog) | BriH |

[¥ Addfile to cument project
)
39

Saves the current file 00:00:00 .




@ Quartus II 64-Bit - C:,.I’Users,-"Tmmen,-"DesIctqp,.l’F'rﬂjecthiDs]I - Miosll

File Edit View Project Assignments

Tools  Window  Help =

Processing

S Hd #52@ 9~

el 7 R

|Pruject Mavigator

iJ  Stop Processing Ctrl+5hift+C

Start Compilation Cirl-+.

(%

Analyze Current File

[ Files

Search altera.com

QO P OUHEL @

Y5 /synthesis/DE2_115_QSYS.v || |

Start

2

abd DE2_115_QSYS/synthesis/DE2_115_G
E| DE2_115_QSY5.qsys
abd pigsILy

/&% Hierarchy @ Files i DesignU

Start Hierarchy Elaboration

|Ipdate Memory Initialization File

Start Analysis & Elaboration

3

Compilation Repart
Dynamic Synthesis Report

PowerPlay Power Analyzer Tool

55M Analyzer Tool

|Task5

TEx] § [CDEz 115 575 DE2 1

Flow: [Cmnpilaﬁon

v | [customize... |

9 clk clk(clk),
10 .Ieset _reset n

Task
4 @ Compile Design

TI] |

11 .led export(le
12
13

):
endmodule

I T

@ E] T <<Search=>

Type ID HMe=sage

4

| Messages

\ System % _Processing

i Bt G f GOp

lid
E-‘

¢

Start Analysis & Synthesis

Start Partition Merge

Start Fitter

Start Assembler

Start TimeQuest Timing Analyzer Ctrl+5hift+T
Start EDA Metlist Writer

Start Design Assistant

Start PowerPlay Power Analyzer Ctrl+5hift+P

Start S5M Analyzer

Start SignalProbe Compilation Ctrl+5hift+5
Start If0 Assignment Analysis
Start Early Timing Estimate

Start Chedk & Save All Metlist Changes

Start VOQM Writer

Start Equation Writer (Post-synthesis)
Start Eqguation Writer (Post-fitting)
Start Test Bench Template Writer
Start EDA Synthesis

Start EDA Physical Synthesis

Analyzes and elaborates all files in the hierarchy of the current topdevel entity




% Quartus II 64-Bit - C:,.I"Users.fTrﬂ men/Desktop/Project/Miosll - MiosIl

File Edit WView Project || Assignments | Processing Tools Window Help = Search altera. com

DS H @ & a3 Devee SO D e D

@ Settings... Ctrl+5hift+E

ol 7 B W74

|F‘rnject Mavigatar TimeQuest Timing Analyzer Wizard...

Assignment Editor Ctrl+5hift+A g | m

Ay Cydone IV E: EPACE115F Pin Planner | Ctrl+5hift+1 Flow Status
b BB igsTT Sg Quartus II 54-Bit Ver| |

Remove Assignments... Revision Mame

Back-Annotate Assignments... Top-evel Entity Mame

i 1] Famil
| | Import Assignments... u

) =t Device
/By Higrarchy =| Files .
Export Assignments... Timing Models

|Tasks Assignment Groups... Total logic elements
Total combinatior
LogicLock Regions Window Dedicated logic re

% Design Partitions Window i Total reqgisters
™ Total pins

L Total virtual pins

i, C . —
@ [ﬁ = <<Search>>

Type ID Me=zage

Flow: [Cornpilaﬁon

4 g Cumpile Des:gn

12128 Elaborating entity "altera merlin arb adder" for hierarchy "DE2Z 115 QSYS:DE2 115 O

12128 Elaborating entity "DE2Z 115 QSYS irg mapper” for hierarchy "DEZ 115 QSYS:DEZ2 1135 Q

12020 Port "jdo" on the entity instantiation of "the DEZ 115 Q5Y5 nios2 gsys nios2 oci i

12241 2 hierarchiez have connectivity warnings - =see the Connectivity Checks report fold

Hp 144001 Generated suppressed messages file C:/Users/Trumen/Desktop/Project/output files/Ni
[» R) Quartus II 6€4-Bit Analysis & Elaboration was successful. 0 errors, 5SS warnings

{1

L
| =|\_System J\_Processing (413)

Edits pin assignments




@ Pin Flanner - C:/Users/Trumen/Desktop,/Project/Miosll - Miosll

Fie Edit View Processing Tools Window Help 5 Search altera. com

= \Groups 05 x| [ —

Cycmne IV R RESCRV BETROT
Mamed: * - T

T T PTIrrr
Mode Mame Direction Local + N 5

TR T _’n
4 ?% led[7..0] Cutput Group |_|
24 Jed[7] Output FIN G21 ™
4 | 1 3

Groups Report

R

Tasks 0gx|
¥ Run Analysis and Elaboration -
4 [ Early Fin Planning L4

| Early Pin Planning...

- [« Edit:| 3 || |Fiter:| Pin: all -
-~
Mode Mame Direction I Locat VREF Group 1/0 Standan =

in_ ok Input PIN_Y2 B2_MO 2.5V (default)

241 Jed[0] Output PIN_E21 B7_MO 2.5V (default)
241 Jed[1] Output PIN_E22 B7_MO 2.5V (default)
241 Jed[7] Output PIN_E25 B7_N1 2.5V (default) | _
24 Jed[3] Output PIN_E24 B7 N1 2.5V (default) |=
241 Jed[4] Output PIN_H21 B7_N2 2.5V (default)
241 Jed[s] Output PIN_G20 B7_N1 2.5V (default)
241 Jed[g] Output PIN_G22 B7_N2 2.5V (default)
24 Jed[7] Output PIN_G21 B7_N1 2.5V (default)

i"—'>_ rst_n Input PIM_M23 Ba_M2 2.5V (default)

< <new nnie s S E—
] | 3

0% 00:00:00

AR NN
PR GaE e gD

Lo R B I I I R I

Al Pins




% Quartus I 64-Bit - C:/Users/Tru menfDeslctc-p,.l’F’rojec‘(Nios]I - Miosll

File Edit Wiew Project Assignments Processing

Tools

==D

Window

Help

Search altera.com

DS A @ % 5239 | |Niosl
O rAny Gl Oy

RE x|

|F-‘rnject MNavigator

@

Run Simulation Tool
Launch Simulation Library Compiler
Launch Design Space Explorer

[ Files

[&

TimeQuest Timing Analyzer

2

ebd DEZ_115_QSYS/synthesis/DE2_115_QSYS.v
E| DE2_115_Q5Y5.qsys

abd pigsIL.v

| f@ Hierarchy

@ Files

4 Design Units | 1| 3

|Tasks x|

Flow: [Compilaﬁon T] [Customize... ]

-~

3

Task
4 @ Compile Design

4 P Analysis & Synthesis

] Edit Settings

i | b

B e

@] [ﬁ = <<Search>>
=

ID Mes=zage
T 12020 Portc
T 12241 2 hierarchies have con
\_j;) 144001 Generated suppressed m
b Quartus II 64-Bit ZAnal

4 L}

Typ
"jdo™ on the enti

| Messages

\_System /\ Processing (¢13) /

Opens the TimeQuest Timing Analyzer ar brings it to the fore

&

EmjE

P

.

Advisors

Chip Planner
Design Partition Planner

Metlist Viewers

SignalTap II Logic Analyzer
In-Systemn Memary Content Editor
Logic Analyzer Interface Editor
In-System Sources and Probes Editor
SignalProbe Pins...

Programmer

ITAG Chain Debugger

Transceiver Toolkit

External Memory Interface Toolkit

MegaWizard Plug-In Manager
Mios I Software Build Tools for Edipse

Osys
Td Scripts...

Customize...

Options...

T I AT ELIE

ng

Flow Status

Quartus II 64-Bit Ver:

Revision Name

TopHevel Entity Mame

Farmily

Device

Timing Models

Total logic elements
Total combinatior
Dedicated logic re

Total reqgisters

Total pins

Total virtual pins

Total memory bits

Embedded Multiplier £

Toir_lraa

4 [ 3

-

-

1. 0 errors,

s Q5Y5 nicos2 gsys nicsd oci 1
nectivity Checks report fold
ktop/Project/output files/Ni
55 warnings

100%:




‘JTlmeQuestTlmmg .-'-‘-.nalj,.rzer—CJ-"Users,-"'l'rumen,."DesktDp;"F’roject,-"NmsII Miosll = | =] ﬁ]

N

Mew SDC File

N

D E

Oper... Ctrl+0

Close

Page Setup...
Print Preview

Print...

S i ek b

View Metlist Constraints Reports

Tools Window  Help 2 Search altera.

CEE ‘hf'lew Pane

# GQuartan I imeGuest Teming Asalyeer - Dadqeariuatdeigmic kil ipiCH RTHE - CHIPTRE!

\_Console /\_History /

I
o x
R0
= N
B~
2 roucandouble- S Console
x i) command. -
= i) - Type "exit" to
& 4) — Type "help™ to view a li=st of Quartus IT Tel packages.
\i‘) - Type "help <package name>" to view a list of Tcl commands
\i) available for the specified Quartus II Tcl package.
J) - Type "help -tcl™ to get an overview on Quartus IT Tcl usages.
0 R =
tcl: project open -force "C:/Users/Trumen/Desktop/Project/NiosII.gpf" -revision NiosII
tcl:
o
o
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00:00:00 Ready
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e 2 @- Text Editor - C:/Users/Trumen/Desktop/Project/Miosll - Miosll - [Text Editor - C/Users/Trumen/Desktop/Project/MioslL.. EIL

i File Edit Wiew Project Processing Tools  Window  Help = Search altera.com @ r

<] 20 EE ACETOE 0SS 2 e | 2 1EE

create clock -pericd 20 [get_ports clk]
derive clock uncertainty

gset_input delay 0 -clock clk [all inputs]
set_output_delay 0 -clock clk [all outputs]

create_clock -period 20 [get_ports clk]
derive_clock_uncertainty

set_input_delay 0 -clock clk [all_inputs]

; set_output_delay O -clock clk [all_outputs]

F
ot 0%  00:00:00




Edit WView Project Processing Tools Window Help 5 Search altera.com )
Q vewrie ot o mem 08 W Be | > DEE
Close eriod 20 [get_ports clk] -
certainty
el save Col+S | 0 _clock clk [all_inputs]
Save As... | 2 ¥ 0 -clock clk [all outputs]

Create [ Update

Page Setup... =t =

Print Preview

D E

£

—

4 I

Print... Cirl 4P BEERD): | Project - @k E-
k= =4 - CReaEs
= 3%3 || gsys_edit 2014/2/15 5 03:01
} | db 2014/2/15 £ 08:00
- | DE2_115_QSYS

J incremental_db

) output_files

2014/2/15 £ 06:28
2014/2/15 £ 07:55

i
i
2014/2/15 5 05:51
i
i

1| m 4 b
WREAEW:  |[NiodLake | 3 - wEs |
TPIABENT) |Synopsys Design Constreints Files (*sde) v | HTiH |

¥ Add file to cumrent project

y

Saves the current file with a new name
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% Quartus I 64-Bit - C:/Users/Trumen/Desktop/Project/Miosll - MiosIl

File Edit Wiew Project Assignments Processing

Tools  Window

Help £

DS @ % @ 9 o[ (e

|Project Navigator 0ax|

[ Files
ebd DEZ_115_QSYS/synthesis/DE2_115_QSYS.v
E| DE2_115_Q5Y5.qsys

abd pjigsI.v

@ MiosII.sdc

@ Files

O rPray o had Oy YA W R @

Q Compilation Report - MiosII

1 Search altera.com

Start Compilation |

|Tab|e of Contents

Eg rlow Summary___

| iy Hierarchy 4 Design Units | 1| | ]

|Tasks x|

Flow: [Cornpilaﬁon T] [Custornize... ]

Task it

3

4 @ Compile Design
4 P Analysis & Synthesis
1 Edit Settings

i | 3

|E Flow Summary

55 Flow Settings

55 Flow Non-Default Global Settings
== Flow Elapsed Time

55 Flow OS5 Summary

@ Flow Log

[ Analysis & Elaboration

u_j) Flow Messages

k.j:) Flow Suppressed Messages

Flow Status -

Quartus II 54-Bit Ver| |

Revision Name

TopHevel Entity Mame

Farmily

Device

Timing Models

Total logic elements
Total combinatior
Dedicated logic re

Total reqgisters

Total pins

Total virtual pins

Total memory bits  —

Embedded Multiplier £ i

Toir_lraa

4 [ 3

@] [ﬁ = <<Search>>

Type ID Me=z=zage

> @
4 om

gy 12020 Port "jdo" on the entity instantiation of "the DEZ 115 Q5Y5 nios2 gsys nicosl oci i
/o 12241 2 hierarchies have connectivity warnings - see the Connectivity Checks report fold
kQ 144001 Generated suppressed messages file C:/Users/Trumen/Desktop/Project/output files/Ni

Cuartus II 64-Bit Analysi= & Elaboration was successful.

0 errors, 55 warnings

| =|\_System J\_Processing (413)

Starts a new compilation




@ Quartus I 84-Bit - C:/Users/Trumen/Desktop/Project/Miosll - Miosll

File Edit WView Project Assignments Processing

Tools  Window  Help =

N R E

\Project Navigator 0@ x|

[ Files
abd DEZ_115_QSYS/eynthesis/DE2_115_QSYS.v
E| DE2_115_Q5Y5.qsys

204 pigsILy

% MiosII.sdc

Y S EFe O e & D HS @R
DrAnayd O Y E TR @

Q Compilation Report - MiosII

Search altera.com

|Tab|e of Contents

]

| .@ Hierarchy

@ Files

+* Design Units |4| b

Tasks B x|

Flow: [Cornpi]aﬁon T] [Custon'uze ]

Task it

(3

Y 4 P Compile Design

L 4 P pnalysis & Synthesis
1 Edit Settings

i | 3

|E Flow Summary

=5 Flow Settings

55 Flow Non-Default Global Settings
=5 Flow Elapsed Time

55 Flow OS5 Summary

@ Flow Log

[ analysis & Synthesis

[ Fitter

kj,) Flow Messages

@ Flow Suppressed Messages
[ Assembler

1 TimeQuest Timing Analyzer

Flow Status -
Quartus II 64-Bit Version | |
Revision MName
Topevel Entity Name
Farmily
Device
Timing Models
Total logic elements
Total combinational functic
Dedicated logic registers
Total reqisters
Total pins
Total virtual pins
Total memory bits =
Embedded Multiplier 9-bit elem i

Toa_lraa

4 LI 4

@ T <<Search>>

Type ID Me=zage

@ 332101 Design is fully constrained for setup regquirements
@ 332101 De=sign i=s fully constrained for hold requirements

[» @ Quartus II 64-Bit TimeQuest Timing Analyzer was successful. 0 errors, 0 warnings
@ 293000 Quartus II Full Compilation was successful. 0 errors, 58 warnings

4 i
\_System /\_Processing (527) / a3

Opens a Programmer window 100%%

| Messages

00:01:37




% Programmer - C:/Users/Trumen/Desktop/Project/Miosll - Miosll - [output_files/MiosILcdf]

File Edit WView

Processing Tools Window Help =

Search altera.com

USB-Blaster [USB-0] Mode: |ITAG

b ] Progress: ’

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

[

b Start

File Device Chedksum

Usercode Programj Verify
Configure

whh stop

| 4 Auto Detect |

[

4 Delete

| (% AddFie...

| % Change File...

foutput_files/NiosITsof | EPACE115F29 003600F4

O0SE00F4 i

| Lﬂl Save File

| (2% Add Device...

1 up

1% Down

EEaEEEEEE |

EP4CE115F29




% Programmer - C:/Users/Trumen/Desktop/Project/Miosll - Miosll - [output_files/MiosILcdf]

File Edit Wiew Processing Tools Window Help =

[;‘ Hardware Setup...] USB-Blaster [USED Mode: [JT#UE "] Progress:

[] Enable real-time 15P to allow background programming (for MAX II and MAX V devices)

m File Device Chedksum Usercode Programj Verify Blank-
[ gl Start ] Canfigure Check

|Tmp| output_filesMiosILsof EP4CE115F 29 Q03a00F4 Q03a00F4 ] ]

| 4 Auto Detect |
[ Xowee ]
| (% AddFie...

| % Change File...

)
)
| |saveFrile |
)
|
|

When configuration is complete, the FPGA is
configured with the Nios Il system, but it does not
! yet have a C program in memory to execute.

[Eﬁhdd[}eui::e...

| T up

| ﬂ% Down
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NIOS Il IDE Build Flow

This Chapter covers build flow of Nios |l C
coded software program.

51



Introduction

The Nios Il IDE build flow is an easy-to-use
graphical user interface (GUI) that

automates build and makefile management.

In this section you will use the Nios |l IDE
to compile a simple C language example
software program to run on the Nios Il
standard system configured onto the FPGA
on your development board.
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% Quartus I 64-Bit - C:/Users/Tru menfDeslctc-p,.l’F‘rojec‘(Nios]I - Miosll

File Edit View Project Assignments Processing [Tmis] Window Help 5 Search altera.com )

DEHT % 2B 9 o Nosa Fun Simulation Tool L @ | - @ & G} &g '-T.?n. .
2 Launch Simulation Library Compiler

D e A e ) e R
|F-‘rnject Mavigatar = Workspace Launcher

[ Files
abd DEZ_115_Q5YS/synthesis/DE2_115
E| DE2_115_Q5Y5.qsys

abd pigsIL.v

b NiosIl.sd =
ﬁ ost.sde UL et Tl | C - Users' Trumen'\Desktop'Project\workspace 3 - Browse.. |

[y Hierarchy | ] Files | o Desig

|Tasks

Select a workspace

Eclipse stores your projects in a folder called a workspace.
Choose a warkspace folder to use for this session.

Flow: [Cornpilaﬁon - ]

Task [ Use this as the default and do not ask again
Y 4 [ Compile Design

w 4 P pnalysis & Synthesis 4 | [a]'4 | Cancel

] Edit Settings

] 1 3 i P 3
| | Il %  Transceiver Toolkit R
; @ @ = <<Search>> E External Memory Interface Toolkit
#| Type ID  Message “4,  MegaWizard Plug-In Manager 2 i
“\D 332101 Design is fully consty Mios IT Software Build Tools for Edipse #
@ 332101 Design is fully constr :
[» k_!:) Quartus II €4-Bit Time ;i‘ Qsys Esful. 0 errors, 0 warnings g
g k_!:) 293000 Quartus II Full Compill f Td Seripts... 58 warnings m :
= :
& 1 il Customize. .. 4 g
=\ System 1\, Processing (527) J Ot B :
Starts Nios I Software Build Tools for Edipse St 100%  00:01:37 _~




51 Mios II - Eclipse
ile | Edit Mavigate Search Run Project MiosI Window Help

New 2 Alt+Shift+N »
Open File...

Mios I Application and BSP from Template =i

Mios I Application O C/C++
Mios I Board Support Package

Mios I Library
Project...

Close Ctrl+W
Close All Ctrl+Shift+W

lcome 3

L= EE

Cave Ctrl+S
Other... Ctrl+M

=
L

Overview
Get an overview of the
features

Save As .
Sawve All Ctrl+5Shift+5
Fevert

Mowve..
Fename.. Tutorials
Refresh : o through tutorials

Convert Line Delimiters To

Print... Ctrl+P
Samples

Switch Workspace Try outthe samples

Restart

Import... What's New

Export.. 52\ Tasks| Bl Consol | £ Propert| = O FING OUEWRSES NEW

Froperties Alt+Enter

: Resaurc
Exit Workbench

Go to the workbench

0 itemns selected




= MiosII Application and BSP from Template

Nios I Software Examples

Create a new application and board support package based on a software example template

Target hardware information
SOPC Information File name:

CPU name:

Application project

1

ChUsers\Trumen'Desktop\Project|DE2_115_QS5YS sopcinfo

[ nios2_gsys - ]

Project name: | Hello_Miosl

[¥] Use default location

Project template

Templates

Project location: | Ch\UsershTrumen'Desktop'Project\software\Hello_Mios

Template description

Blank Project
Board Diagnostics
Count Binary
Hello Freestanding
Hello MicroC/0S-IT

Hello World prints 'Hello from Mios I' to STDOUT.

This example runs with or without the MicroC/OS-I RTOS
and requires an STDOUT device in your system's
hardware.




= MiosII Application and BSP from Template

Nios I Software Examples
Select a board support package for your application

i@ Create a new BSP project based on the application project template

Project name:  Hello_Niosll_bsp

Uze default location

Project location: | 2\ Users' Trumen'Deskto phProjectsoftwareiHello_Miosl_bsp

[7) Select an existing BSP project from your warkspace

Create...

Import...




= MiosII - Eclipse
File Edit Mavigate Search Run Project MiosI Window Help

MR e R @rE -G B0~ E P

P I - ¥

g C/C++

-,

= O KEE Outline 3 f Welcome i3

b= Hello Miosl An outline is not available.
b 25 Hello_Niosll_bsp [DEZ_115_0QSVS]

Overview
Get an overview of the
features

Tutorials
Go through tutorials

Samples
Try outthe samples

What's New
(Ei Prokle (@ Tasks (E Consal 53 =] F'r::npel'q - EI\ Find out what is new
CDT Build Console [Hello_MiosI]

OB Bl B
TOr project Aello_NIosLL N Workbench
Go to the workbench

make clean
[Hello NiosIT clean complete]

*#*%% Build Finished ****

0 itemns selected




Project Description

When you create a new project, the NIOS
|| SBT for Eclipse creates two new projects
in the NIOS [l C/C++ Projects tab:

Hello_Niosll is your C/C++ application project.
This project contains the source and header
files for your application.

Hello_Niosll_bsp is a board support package
that encapsulates the details of the Nios Il
system hardware.
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= MiosII - Eclipse
File Edit Mavigate Search Run Project MiosI Window Help

M-BE & G- - -0~ B

= ™ _ ) 'y
B | 5% Outline &2 g Welcome 3

=
a|= Hello_[“d.lp' sIl| An outline is not available.

.

B gl Inclu 1(ri m-?:r;f;k) * Overview

b [ hell gG::.Int::. = Get an overview of the
creat features

Dﬂ- Iak Open in Mew Window

read Copy Ctrl+C

a4 == Hello M -
Paste Ctrl+V Tutorials

= apl Inclu Go through tutorials
b = drive Delete Delete

bE= HAL| &2 Remove from Context Ctrl+Alt+ Shift+ Down

b g alt_s Source
. Samples
linke
b [h] lin Mawe... Try outthe samples
b [H syste Rename..
creat
linke Import..

L& Mak Export... What's New
[& mem Find out what is new

mer Build Project
Clean Project
L& publ ]

settir Refresh Workbench
@ sumi Close Project Go to the workbench

Close Unrelated Projects

Build Configurations
hake Targets

Index




= MiosII - Eclipse

File Edit Mavigate Search Run Project MiosI Window Help

M-BE & G- - -0~ B

g C/C++

-,

— = ) i
B | 5% Outline &2 g Welcome 3

4 =5 Hello_NiosT| An outline is not available.
—F o
& 44, Binaries Overview
b @ Includes = Get an overview of the
b = obj features
b [ hello_world.c
> f& Hello_MiosLelf - [alteranios2,
create-thls-app T
=] Hello_MiosLmap Go through tutorials
Hello_MiosLobjdump
L& Makefile
readme.txt
. Samples
Hello_Miosll_bsp [DE2_115_0Q5Y5
4 1= Hello_Niosl | Pl 115.Q Try outthe samples
i apl Includes
[ = drivers
b = HAL
b g alt_sys_init.c
i [h] linkerh 2 Proble (@ Tasks (E Consol % ™~ E Properﬂ =g
> [b] system.h CDT Build Console [Hello_NiosI]

te-this-bs =
e b G (5 G 6H G| ot B -1~
IHerx MIOSZ-EIT-OOJOaUMp ~~TISESSEMOIE ——Syms A Workbench
L& Makefile ——a}}—header‘ ——;ﬂ;rce Hello_NiosII.elf Go to the workbench
*Hello NiosII.objdump
[Hello NiosIT build complete]

VWhat's New
Find out what is new

Dﬂ- mem_init.mk

memory.gdb
| & public.mk #*%% puild Finished ****

== Hello_Miosl




= MiosII - Eclipse
File Edit

v

Mavigat

a|= Hello_NioEEI

> ﬁ.: Binaries

i ) Includes

2= obj

b [ hello_wo

[ f& Hello_Mig
create-th
=] Hello_Nig
Hella_Mid
L& Makefile
readme.t

a4 == Hello_MiosI

i apl Includes

[ = drivers

b = HAL

b g alt_sys_in

i+ [h] linker.h

i+ [H system.h
create-th
linkerx

X

By
(2|

2]

1 (rightfflick)

Mew

Ga Into

Open in Mew Window

Copy
Paste
Delete
Remove from Context
Source
dove...

Fename...

Import...
Export...

Build Project
Clean Project
Refresh

Close Project

Close Unrelated Projects

Build Configurations
Make Targets

Index

Show in Remote Systems view

Convert To...

Eﬁ. Makefile

Run fs 2

D@. mem_init
memory.
[ & public.ml

== Hell

Debug As
Profile As
Team

Compare With

Restore from Local Histo

Ctrl+C
Ctrl+W
Delete
Ctrl+Alt+Shift+ Down

0@ B

= (O]

g C/C++

i3

not available.

=| F'rc'perq = )

| B9~

.

r Welcome i3

Overview
Get an overview of the
features

Tutorials
Go through tutorials

Samples
Try outthe samples

VWhat's New
Find out what is new

1 Lauterbach ISS

waoarkbench

2 Local CfC++ Application

3 Mios I Hardware 3

4 Mios I ModelSim

Run Configurations...




= MiosII - Eclipse

File Edit Mavigate Search Run Project MiosI Window Help

M-BE & G- - -0~ B

g C/C++

-,

— = ) i
B | 5% Outline &2 g Welcome 3

4 =5 Hello_NiosT| An outline is not available.
—F o
& 44, Binaries Overview
b @ Includes = Get an overview of the
L = obj features
b [ hello_world.c
> f& Hello_MiosLelf - [alteranios2,
create-thls-app Tutorials
=] Hello_MiosLmap Go through tutorials
Hello_MiosLobjdump
L& Makefile
readme.txt
. Samples
Hello_Miosl_bsp [DEZ_ 115 0Q5YS
4 1= Hello_NiosIL| pl 115.Q Try outthe samples
i apl Includes
[ = drivers
b = HAL
b g alt_sys_init.c
i+ [h] linker.h in Pro (@ Task(E Con (I’_“I Pro (m Mios &3
B system.h -
[ sys CHE ="

create-this-bsp — _
linke Hello_Mio=ll Mios | Hardware configuration - cable: USB-Blaster on loca...
IMKET* Workbench

L& Makefile Hello from Nios IT Go to the workbench

VWhat's New
Find out what is new

Dﬂ- mem_init.mk

memory.gdb
| & public.mk




O

Edit and Re-Run the Program

= MiosII - Hello_Miosll/hello_weorld.c - Eclipse

File EdQ Source Refactor Mavigate Search Run Project MNiosI Window Help
m [ =R=TR- @ra&-@-@- -0 - O s @ = (@ NiosT]
:!‘}l v.‘i}|v".‘f::| O ow D ow %Cﬁc++
T\D Project Explorer 3 = 5] f@ *hello_world.c 3
= <~1='=f>| = #include <stdio.h>
; #include “system.h”
& Hello Niesl n % #include "altera_avalon pio_regs.h”

:j:;;" Binaries
il Includes ?"t main()
& obj printf{"Helle from MNios II!%n");
(& hello_waorld.c int count = @;
i& Hello_MiosLelf - [alteranios2/ int delay;
|Z| create-this-app while(1l) { 1
= Hello NioslL IOWR_ALTERA AVALON _PIOD DATA(LED BASE, 1 << count);
= =he ?G ma.p delay = @;
=| Hello_NiosILobjdump while(delay < 2000808 ) {
L& Makefile delay++;
readme txt = ¥ . o) % 8

S Hello_NiosILbsp [DE2_115_QSYS ) count = (count+l) % &;
il Includes return @;
= drivers 1}
= HAL
[ alt_sys_init.c ‘




#include <stdio.h>
#include "system.h"
#include "altera_avalon pio regs.h"

int main()
{
printf("Hello from Nios II!\n");
int count = ©;
int delay;
while(1) {
IOWR_ALTERA_AVALON_PIO DATA(LED BASE, 1 << count);
delay = 0;
while(delay < 2000000 ) {
delay++;
}

count = (count+l) % 8;

}

return 0;
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= MiosII - Hello_Mig Mew
File Edit Source Go Into

F~EBE& Open in New Window § & 5 [ MiosT |

Copy Ctrl+C
Paste Ctrl+W
Delete Delete

a|= Hello_NioEEI 2 Remowve from Context Ctrl+Alt+ Shift+ Down
b 4, Binaries _ Source
i ) Includes (right-ﬂaillcgj)mm
2= obj
b [ hello_wo

[» t& Hello_Mig Import...
create-th

=] Hello_Nig
Hello_Mic Build Project
D@. Makefile Clean Project

readme.t Refrash
a4 == Hello_MiosI
i apl Includes

[ = drivers
2= HAL Build Configurations

b g alt_sys_in Make Targets

i [B linkerh Index Properties ﬁNias]ICansnle 53 = EII v = 0|

g @ sg,,-‘stem.h USB-Blaster on localhost [USB-0] device ID: 1 instance ID: 0 name: jtagua...
create-th Show in Remaote Systems view

linker.« Conwert To...

L& Makefile Run As 2 1 Lauterbach IS5

L@ mem_init Debug As 2 Local C/C++ Application

mermaory. :

% public.ml Profile As : 3 Mios I Hardware 3
Tearn f 4 Mios I ModelSim

Fename...

Export.. {LED BASE, 1 << count);

Close Project
Close Unrelated Projects

}

== Hell Compare With Run Configurations...

Restore from Local Histo

- - - a -



= MiosII - Hello_Miosll/hello_weorld.c - Eclipse

File Edit Source Refactor Mavigate Search Run Project MiosI ‘Window Help

M-EE& B Eravdr-@r B0 @2 v [P = [[@ NiosT )
TR R I

"I}i-, Froject Explorer i3

#include <stdio.h>

- #include "system.h”
= Hello_NiosT #include "altera_avalen_pic regs.h”
ﬁ.: Binaries

@Include&- int main()

- {
& obj printf({"Hello from Nigs II!'wn"};
[# hello_world.c int count = @:
f& Hello_Mioself - [alteranios2, int delay;

create-this-app while(1l) {
|ﬂ Hello_NiosLmap IOWR_ALTERA_AVALON PIO DATA(LED BASE, 1 << count);

delay =

Hello_NioslLobjdump whi]i{delay < 2000000 ) |
L& Makefile delay++;

readme.txt ¥
£ Hello_Niosl_bsp [DE2 115 QSvS ) count = (count+l) % &

@_]] Includes return @;

= drivers

(= HAL

.. 4 b
[ alt_sys_init.c

. T Ty
[h] linkerh [2l Problems (@ Tasks (E Console (I’_’I Properties (m Mios [ Console &3 C . = Eda=
bn] system.h Helle_Mio=ll Nies | Hardware configuration - cable: USB-Blaster on localhost [USB-0] device ID; 1 instance ID: 0 name: jtagua...

create-this-bs
linke P Hello from Mios ITI
inker.x

Eﬁ. Makefile

L& mem_initmk @ HQ nt )(OUF deveiopment\b@afd SQ —

memory.gdb

% public.mk “that xﬁu?:an bbsewa LEDSS blinkmg

| Writable | Smart Insert | 20-1




Why the LEDs BIlink? (1/2)

The Nios Il system description header
file, system.h, contains the software
definitions, name, locations, base
addresses, and settings for all of the
components in the Nios || hardware
system.

The system.h file is located in the in the
Hello_Niosll_bsp directory.




= MiosII - Hello_Miosll_bsp/systerm.h - Eclipse

File Edit Source Refactor Mavigate Search Run Project MiosI ‘Window Help

rﬁvl‘lnE| ﬁvﬁv@}v@v ﬁ;vﬂv{%v é@,&v
g - 5l -t < -

fff“:, Froject Explorer i3 f@ hello_world.c ; ﬁemh ﬁ E

* led configuration
%

(= obj *
[# hello_world.c
’t,';? Hella_MiosLelf - [alteranios2; ﬁ:ine ALT MODULE_CLASS led altera_avalon _pio
. ine LED BASE @x310@0
create-this-app ||| #define LED BIT CLEARING EDGE REGISTER @
2] Hello_NiosLmap #define LED BIT MODIFYING OUTPUT REGISTER @
Hello_MiosLobjdump #define LED CAPTURE @
Dﬂ- Fakefile #tdefine LED _DATA WIDTH B
cadme b #define LED DO _TEST BENCH WIRING @
' #define LED DRIVEN SIM VALUE @
=% Hello_NiosIL bsp [DEZ_115 QSYS #define LED EDGE_TYPE "NONE"
il Includes #define LED FRE( 58880880
G drivers #define LED _HAS IN @
#define LED HAS OUT 1
= HAL #define LED HAS_TRI @
lg] alt_sys_init.c #define LED IRQ -1
A linksrh #define LED IRQ INTERRUPT CONTROLLER ID -1
B systemh #define LED_IRQ_TYPE "NOIE"

create-this-bsp § m P

linker.x in Problems (@ Tasks (E Console (I’_’I Properties (m Mios I Console &3 Cl @ BT = =
L& Makefile

L& mem_init.mk
memaory.gdb
L& publicmk
settings.bsp
@ summary.htrml

Hello_Mio=ll Mios | Hardware configuration - cable: USB-Blaster on localhost [USB-0] device ID: 1 instance ID: 0 name: jtagua...
Hello from Mios ITI

Writable Smart Insert 73:33




Why the LED Blinks? (2

The Nios Il processor controls the P1O
ports (and thereby the LED) by reading
and writing to the register map.

For the PIO, there are four registers: data,

direction, interrupt mask, and edge capture.

To turn the LED on and off, the application
writes to the PI1O data register.
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Register Map File (112

The PlO core has an associated
software file altera_avalon_pio_regs.h.

This file defines the core's register map,

providing symbolic constants to access the
low-level hardware.

This file is located in

Project\software\Hello_Niosll_bsp\drivers\inc
i

e e s e T ——




Register Map File @2

When you include this file, several useful
functions that manipulate the PlO core
registers are available to your program.

In particular, the function
IOWR_ALTERA_AVALON_PIO_DATA (base, data)

can write to the PlO data register, turning the
LED on and off.

The PIO is just one of many SOPC peripherals
that you can use in a system.

71

Y




Debugging the Application

Before you can debug a project in the
NIOS |l SBT for Eclipse, you need to
create a debug configuration that
specifies how to run the software.

Y




= MiosII - Hello_Miosll/hello_weorld.c - Eclipse

File Edit Source Refactor Mavigate Search Run Project MiosI ‘Window Help

rﬁvl‘lnE| ﬁvﬁv@}v@v ﬁ;vﬂv{;v EB,&T Eaﬂ
g+l v %

fff“:, Froject Explorer i3

#include <stdioc.h»
#include "system.h”
#include "altera_avalen_pic regs.h”

(= obj
[# hello_world.c
ﬁ Hello_MiosLelf - [alteranios2y int main()

create-this-app F (j;)uﬁlr?iﬂlf!i-)["Hello from Nigs IT!Wn"};

g Hello_NioslLmap Line breakpoint: hello_world.c [line: E]h
in

Hello_MiosLobjdump elay;

L& Makefile while(1) {
eadme.bt IOWR_ALTERA_AVALON_PIO DATA{LED BASE, 1 << count);

delay = @;
=% Hello_NiosIL bsp [DEZ_115 QSYS while(delay < 2080000 ) {
Includes delay++;

(= drivers ¥
= HAL count = (count+l) % 8;

1
[ alt_sys_init.c return @;

[b] linkerh ¥
[k system.h
create-this-bsp ‘ -
linker.x in Problems (@ Tasks (E Console (I’_’I Properties (m Mios I Console &3 Cl @ L T = =
L& Makefile

L& mem_init.mk
memaory.gdb
L& publicmk
settings.bsp
@ summary.htrml

Hello_Mio=ll Mios | Hardware configuration - cable: USB-Blaster on localhost [USB-0] device ID: 1 instance ID: 0 name: jtagua...
Hello from Mios ITI

Writable




= MiosII - Hello_Mic Mew

File Edit Source Go Into

Cpen in New Window 1 X 1=}

C/C++
Copy Ctrl+C T

'I- -
[ Project Explorer Paste Ctrl+V
Delete Delete

4 =5 Hello_Nio 2 Remove from Context Ctrl+Alt+Shift+Down
b- . .
[ Binaries
%I lud 1(right-cﬁ§<‘5lrce
C b nc.u == Move...
2= obj
b [ hello_wor

B 3?9 HE”C‘—N"? Impart... This kind of launch is configured to open the Nios I Debug perspective when it
|2 create-thi Export... suspends.
=] Hello_Mig

=I Hello_Nic Build Project This perspective is designed to support efficient development of a Mios I
L@ Makefile Clean Project prﬂjfact. It turns off automatic build and adds the Mios I Console view which is
readmet Refrech particularly useful.
4 == Hello_Miosl_
i apl Includes
[ = drivers -
I = HAL Build Configurations [T Remember my decision

b g alt_sys_ini Make Targets
i [B linkerh

i+ [H system.h
|2 create-thi Show in Remote Systems view
linker.« Convert To...

L@ Makefile Eun As
[ @ mem_init.

Fename... == Confirm Perspective Switch

Close Project Do you want to open this perspective now?

Close Unrelated Projects

Index

Debug As [t] 1Local C/C++ Application
Profile As P 2 Mios I Hardware 3

Teamn

= memory.g

| & public.mk

Debug Configurations...

=L Hell Compare With

Restore from Local Histo



= MiosII Debug - Hello_Niosll/hello_world.c - Eclipse 1

File Edit Source Refactor Mavigate Search

Run

Project MiosI

SRR R R N

e

F8

2

Fesume

C=-E &

ﬁﬁ‘r‘ Debug i3

% &1 O L] R

o Thread [1] (Suspended: Breakpoint hit
3 main() hello_world.c:7 0x0004021
2 alt_main() alt_main.c:154 OxD0043
1 _start() crt0.5:437 0=0004014c

& <terminated, exit value: 0>nios2-downlo:
B vinedodoumlaad (14205 FE1RIT

4 | I}

f@l hello_weorld.c &3

#include <stdic.h:
#include "system.h"
#include "altera_awvalon_pio regs.h"

nt main()
1
printf({"Hello from Nigs II!\n");
int count = 8;
int delay;
while(1) {
IOWR_ALTERA_AVALON_PID DATA(LED BAS

L]
o

Suspend

Ctrl+F2
F3
F&
W

Terminate
Step Into
Step COwer
Step Return
Run to Line

Use Step Filters

Ctrl+F11
F11

Run
Debug

Run History
Run As

Fun Configurations...

Debug History
Debug As
Debug Configurations...

External Tools

* o

Y | %% NiosIDebug |

Brea Icpcuints}

it Registers} i} I".-"Iem::urﬂ =

t sk B & X %| LY ed

Value
-5509038737
-328038737

.

delay = @;

4

=
0= Qutline &2

@R WY e %
stdio.h
system.h

=
|
=

@ main():int

altera_avalon_pio_regs.h

(E Console (@ Tasks ﬁ MNios I Console ﬁ ;

|Hellu_Niu~5II Mig=s Il Hardware configuration - cable: USB-Blaster on localhost [USB-0] device ID: 1 instance ID: 0 name: taguart_0




Debugging Tips

When debugging a project in the Nios Il
SBT for Eclipse, you can pause, stop or
single step the program, set breakpoints,
examine variables, and perform many
other common debugging tasks.




= MiosII Debug - Hello_Niosll/hello_world.c - Eclipse

File Edit Source Refactor Mavigate Search Run Project MiosI ‘Window Help
MrHEES R - 0-Q- @S - e H-G-we-

-

¥ | %% Nios I Debug |

f‘f;t Debug i3 = EW (= Variables i1 . %g Ereakpcuints] At Registers} 0 M. (D NiosI

RN RS2 RF|BRY

kB § X

&2 Altera CDI GDB Debugger (14/2/15 £510:23) -
p® Thread [1] (Running)

@ <terminated, exit value: 0>nios2-download (14/2/15 E510 Return tO the NlOS ” C/C++ pI’OjeCt
perspective from the debug perspective.

o nios2-download (14/2/15 £510:23)
o nios2-elf-gdb (14/2/15 E510:23)

4| i

f@ hello_world.c &3

#include <stdioc.h:
#include "system.h"
#include "altera_avalen_pic_regs.h”

int main()
1
printf({"Helloc from Nigs II!%wn");
int count = @;
int delay;
while(1) {
TOWR_ALTERA AVALON_PIO DATA(LED BASE, 1 << count);
delay = @;
while(delay < 2ea@ae8 ) |

4

i ™
B Qutline &2 = B

ol R e WY

=
=
=
®

stdio.h
system.h
altera_avalon_pio_regs.h

main() : int

(E Console (@ Tasks w

|Hellu_Niu~5II Mig=s Il Hardware configuration - cable: USB-Blaster on localhost [USB-0] device ID: 1 instance ID: 0 name: taguart_0

Hello from Mioz IT!




Configure BSP Editor

In this section you will learn how to
configure some advanced options about
the target memory or other things.

By performing the following steps, you
can charge all the available settings.




= Mios I - Hello_Miosll/hello_world.c - Ecl

File Edit Source Refactor

MBS &

Mavigate

B&|& T

b == Hello_Miosl 1
4[5 Hello_NiosIbsp [DE2_115_QSY$y
i ) Includes
b (2= drivers
= HAL
b Lg alt_sys_init.c
i k) linker.h
i [B systerm.h
create-this-bsp
linker.x
L& Makefile
L& mem_init.mk
memaory.gdb
L& publicmk
settings.bsp
i@ summary.html

Copy
Faste
H  Delete
2 Remove from Context
Source
Iowve...
(right-click)
Fename...

Import...
Export...

Build Project

Clean Project

Refresh

Close Project

Close Unrelated Projects

Build Configurations
Make Targets

Index

Show in Remote Systems view
Convert To...

Run As

Debug As

Profile As

Team

Compare With

Restore from Local History...

Nios I 2

Run C/C++ Code Analysis

Properties

Ctrl+C
Ctrl+W
Delete
Ctrl+Alt+Shift+ Down

Alt+Enter

k

:E‘H

m (&~

onsole §32

%5 Debu g}

[USB-0] device ID: 1 instance ID: 0 name: jtagua...

Mios I Cammand Sh§b.
Generate BSP

BSP Editor...




- Mios Il BSP Editor - settings.bsp

File Edit Tools Help ]
i Main i| Software Packages | Drivers ‘ Linker Script || Enable File Generation | Target BSP Directory|

SOPC Information file;  C:\Users{Trumen\DesktopProject\DE2_115_QS5YS.sopdnfo
CPUname: nios2_gsys
Operating system;  Altera HAL Version: [default - ]
BSP target directory:  C:\Users\Trumen'\Desktop\Project\software\Hello_MiosII_bsp

=-5ettings hal
B¥common
=-hal [] enable_gprof
-gys_clk_timear
~timestamp_timer
-gtdin [] enable_sim_optimize

~—stdout .
-ctderr ["] enable_small_c_library

[] enable_reduced_device_drivers

~enable_small_c_library stderr
--gnable_gprof
-enable_reduced_device_drivers
--enable_sim_optimize .
E-linker stdin:
~-gnable_exception_stack jtag_uart -
exception_stack_size
exrention _stack mamor renion n T stdout:

4| mn | b —

jftag_uart -

Information | Prublernsl Processing|
@ Setting "hal.linker.exception_stack_memary_region_name” set to “onchip_memaory 2™,

@ Loading drivers from ensemble report.

@ Mapped module: "nios2_gsys” to use the default driver version,
(@ Mapped module: Ted” to use the default driver version,

@ Mapped module: “sysid_gsys” to use the default driver version.
@ Mapped module: Stag_uart™ to use the default driver version.




- Mios Il BSP Editor - settings.bsp

File Edit Tools Help

| Main I Software Pads:agesl Drivers | Linker 5cript i| Enable File Generation | Target BSP Directory

Linker Section Mappings

e

Linker Section Mame

Jbas

centrv
-exceptlons
“heap
~rodata
_rwdata
~ztack
Jtext

Linker Region Mame

onchlp_memory?
rezet

onchip_memoryd
onchlp_memory?
onchlp_memory?
onchlp_memory?
onchlp_memory?
onchlp_memory?

Memory Device Name

onchlp_memory?
onchlp_memoryd
onchip_memoryd
onchlp_memory?
onchlp_memory?
onchlp_memory?
onchlp_memory?
onchlp_memory?

Add...

Remove...

Restore Defaults. ..

Linker Memory Regions

-

Address Range

onchip_memoryd 000040020 - 0x00071FFF  |onchip_memoryd
reset 0x00040000 - 0x0004001F  |jonchip_memoryd

Linker Region Mame

Memory Device Name

Size (bytes) Offset (bytes)

204763
32

Add...

Remove...

Restore Defaults. ..

Add Memory Device...

Remove Memary Device...

Memory Usage...

Grayed out entries are automatically created at generate time. They are not editable or persisted in the BSP seltings file.

Memory Map...

Information | Problernsl Processing

@ Setting "hal.linker.exception_stack_memaory_region_name” set to “onchip_memory 2™,
@ Loading drivers from ensemble report.

@ Mapped module: "nios2_gsys” to use the default driver version.

{ Mapped module: "led” to use the default driver version,

@ Mapped module: "sysid_gsys” to use the default driver version.




Note

If you make changes to the system
properties or the Qsys properties or
your hardware, you must rebuild your
project

To rebuild, right-click the
Hello Niosll BSP->Nios lI->Generate
BSP and then Rebuild Hello_Niosll|

Project.
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Programming the CFI| Flash




Introduction

With the density of FPGAs increasing,

the need for larger configuration storage
IS also increasing.

If your system contains a common flash
interface (CFI) flash memory, you can

use your system for FPGA configuration
storage as well.
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@ Quartus I 84-Bit - C:/Users/Tru menfDeslct::rp,.l’F’rcrjec‘VNios]I - MiosIl

==

File Edit WView Project Assignments Processing

Tools ]l Window  Help

L_=J

DS @ & 5a@| 9 o |;|Nsl
Drdraydmad Oy g

BE x|

|F-‘ruject Mavigator
[ Files
abd DEZ_115_QSYS/eynthesis/DE2_115_QSYS.v
E| DE2_115_Q5Y5.qsys

204 pigsILy

% MiosII.sdc

| iy Hierarchy 4 Design Units | 4| 3

@ Files

Tasks B x|

Flow: [Cornpilaﬁon T] [C.ustornize... ]

Task it

v [

d

4 P Compile Design
4 B Analysis & Synthesis
] Edit Settings

i | b

=

@ @ T <<Search>>

B e e

Type ID
@ 332101 Design i=s fully consty

Me=zage

& # ey

EmjE

e

Run Simulation Tool
Launch Simulation Library Compiler
Launch Design Space Explarer

TimeQuest Timing Analyzer
Advisors

Chip Planner
Design Partition Planner

Metlist Viewers

SignalTap II Logic Analyzer
In-System Memory Content Editor
Logic Analyzer Interface Editor
In-System Sources and Probes Editor
SignalProbe Pins. ..

Programmer

JTAG Chain Debugger

Transceiver Toolkit

External Memory Interface Toolkit

MegaWizard Plug-In Manager
Mios II Software Build Tools for Edipse

(i) 332101 Design is fully constr
b Quartus II €4-Bit Tims

.

Qsys

2

@ 293000 Quartus II Full Compill

4 1Ll

| =|\_System (8) /\_Frocessing (527) /

Starts Qsys System Integration Tool

Td Scripts...

Customize...

Options...

' be O »

D]

@
Q0 e P

Search altera.com

¥ Flow Summary__|

Flow Status

Quartus II 64-Bit Version
Revision MName

Topevel Entity Name
Farmily

Device

-

Timing Models

Total logic elements
Total combinational functic
Dedicated logic registers

Total reqisters

Total pins

Total virtual pins

Total memory bits

Embedded Multiplier 9-bit elem i

Toa_lraa

4 Ll 3

F=ful.
58 warnings

0 errors,

0 warnings
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100%: 00:01:37




AL Open System - Qsys

File Edit System View Toolz Help

Component Library Project Settings Instance Farameters System Inspector HOL Example | Generation
System Contents Address Map Clock Settings

= Uge Conn.. MName De=scription Export

- .. —— =

Library HH: | Project - B

@ Config-Bypass Ap

-Bridges —_ | .gsys_edi

-Bridges and Adapters =) | db

‘Clock and Reset | DEZ_115_QSYS

~Configuration & Progral, |

-DSP

-Embedded Processors| ; output_files

-Interface Protocols | software

-Memories and Memory]| | | workspace

-Merlin Components . DEZ_115_0OSYS.gsys

~Microcoentroller Periphe(d

-Peripherals

-PLL

~Q=ys Interconnect

G- AHB

--ﬁ-)(l Interface
m

[New... | | at.. | E" @

J incremental_db

—

. FEEEEE ||:152_1 15_QSYS gsys

Meszages e [T

feFEImEY ’An}r System Files (*.qsys, *.s0pc)

Description




£ Qsys - DE2_115_QS¥S.qgsys (Ch\Users\ Trumen'\Dezktop\Project\DE2_115_0QSYS. gsys)
File Edit System View Tools Help

Component Library HOL Example I Generation

Clock Settings

Project Settings I Instance Parameters
System Contents

System Inspector
Address Map

Je

-Embedded Processors
-Interface Protocols
-Memories and Memory Controllers
-Merlin Components
-Microcentroller Peripherals
-Peripherals
-PLL
-Q=ys Interconnect

- AHB

--ﬁ-XI Interface

--Interrupt

--I'.'Iemnr'_.r-l'u'l apped

E}--Tri-State Components

- ® Conduit Pin Divider

+-Wrerification
+-WWindow Bridge

"HNEBYE B L

1 (double-tF
@ Tri-3tate Conduit Bridge

Tri-State Conduit Bridge Transl:
@ Tri-State Conduit Pin Sharer

Use

Connections

Name

B clk_50
clk_in
clk_in_reset
clk
clk_reset
E nios2_gsys
clk
reset_n
data_master
instruction_master

jtag_debug_module_re...

jtag_debug_module

custom_instruction_m...

[= jtag_uart
clk
reset
awvalon_jtag_slave
[ onchip_memaory2
clk1
51
reset
O sysid_gsys

1L

Description

Clock Source

Clock Input

Reset Input

Clock Output

Reset Output

Migs Il Processor

Clock Input

Reset Input

Avalon Memory Mapped Master
Avalon Memory Mapped Master
Reset Qutput

Avalon Memory Mapped Slave
Custom Instruction Master
JTAG UART

Clock Input

Reset Input

Avalon Memory Mapped Slave
On-Chip Memary (RAM or ROM}
Clock Input

Avalon Memory Mapped Slave
Reset Input

System ID Peripheral

Export

clk
reset

Messages

Deszcription

@ 2 info Messages

@ System ID iz not azzigned automatically. Edit the System I parameter to provide a unigue ID

System.sysid_gsys

Py

0 Errors, 0 Warnings




AL Generic Tri-State Controller - generic_tristate_controller_0

Generic Tri-State Controller
Magetans” altera_generic_tristate_controller

|1r

Block Diagram | Signal Selection | Signal Timingl Signal Polarities

["] Show signals Address width:

. . Data width:
generic_tristate_contraller O

Byteenable width:
clock  tristate_conduit—— <ia || | Bytes per word:

reset

awalon

Enable the following signals:

altera_generic_tristate_controller

Refer to the Awvalon Interface Specifications for definitions
readdata

writedata

read

write

begintransfer

byteenable

[7] chipselect
[LLJ

5,

# Project

AMD 2911 28M Flash with Legacy 3DE support
CEa900 Interface (Ethemet)

Cypress CY7C1280C SRR LM

Flash Memory Interface (CFL
IDT7IV416 SRAM

[33] IRAl LPR25620A-200TOL1 SRR AM
Intel 128P20 Flash

Intel 256F20 Flash

LANSIC11]1 Interface

Legacy AMD 29LV065D Flash

23 T39WF20090 Flash

Delete

QQ
00

Cancel ” Finish




&L Generic Tri-State Controller - generic_tristate_controller_0

Generic Tri-State Controller

Magetans” altera_generic_tristate_controller

|"' Block Diagram

[] Show signals

generic_tristate_contraller O

T RN RGO

clock

reset

awalon

altera_generic_tristate_controller

Signal Selection

Signal Timing | Signal P-ulﬂr'rties|

Address width: |23 1

Data width: a

Enable the following signals:

Refer to the Awvalon Interface Specifications for definitions
readdata
writedata

[] read

write
[] begintransfer
[] byteenable

chipselect
i

5,

# Project

AMD 2911 28M Flash with Legacy 3DE support
CEa900 Interface (Ethemet)

Cypress CYTC1280C 3SR LM

Flash Memory Interface (CFL
IDT71V416 SRAM

[33] IRAl LPR25620A-200TOL1 SRR AM
Intel 128P20 Flash

Intel 256F20 Flash

LANSIC11]1 Interface

Legacy AMD 29LV065D Flash

23 T39WF20090 Flash

Apply

Delete

A% Warning: generic_tristate_controller_0: Properties (isFlazh, isMemoryDevice isMonolatieStorage) have been set on interface was - in composed mode these are ignored

Q0
oY

| cancel || Fnish |




[
£ 3

Generic Tri-State Controller - generic_tristate_controller 0

Maegotors

Generic Tri-State Controller

altera_generic_tristate_controller

|1r

Block Diagram |

[] Show signals

generic_tristate_contraller O

R N —C O

clock

reset

avalon

altera_generic_tristate_controller

address
[] waitrequest

[] writebyteenable

|

[] resetrequest
[ irq

[] reset output

|"' Parameters

l= memory device

|‘Ir Maodule Assignments

Parameter

embeddedsw.configuration.hwClaszsnameDrivers Al
O e I I e e e e B L T

4 UL 3

5

# Project

AR T 291128 Flazh with Legacy 3DE support
CEa900 Interface (Ethemet)

Cypress CYPC1280C S5RAM

Flash Memory Interface (CFD
IDT71V416 SRAM

[ERT IRAl LPR256304-200TOL1 SRR AM
Intel 128F30 Flash

Intel 256F 30 Flash

LANS1C111 Interface

Legacy LMD 2910650 Flash
SRT30VEF0090 Flash

Apphy Delete

A% Warning: generic_tristate_controller_0: Properties (isFlash isMemoryDevice isMonVolatieStorage) have been set on interface uas - in composed mode these are ignored

90
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cancel || Finish |




AL Generic Tri-State Controller - generic_tristate_controller_0

Generic Tri-State Controller

Maegotors

altera_generic_tristate_controller

|"' Block Diagram

[] Show signals

generic_tristate_d

[ resetrequest
[ irq

[] reset output

reset

avalon

attera_generi

[LLJ

|"

Parameters

Is memory device

|" Module Assignments

4

Parameter Value

embeddedsw.configuration.hwClagssnameDriver SupportList
embeddedsw.configuration.hwClagsnameDriverSupportDefault |altera_awvalon_cfi_flash
embeddedsw.CMacro. SETUP_VALUE

embeddedsw.CMacroWAIT_VALUE

embeddedsw.CMacro.HOLD VALUE

)]

|' Darammatarc

] 1] |

altera_avalon_lan%1c111:altera_|=

# TProject

LD 20L V1280 Flas
28900 Interface (Eth
Cypress CY7C1280C
Flash Memory Interfar
IDT71V416 SRAM

[ZE] IRAl LPS25062364-
Intel 128P20 Flash

Intel 256F20 Flash

LANS1Z111 Interface
Legacy AWD 9LV
SRT39VF20090 Flazh

Apply

A% Warning: generic_tristate_controller_0: Properties (isFlash isMemoryDevice isMonVolatieStorage) have been set on interface uas - in composed mode these are ignored
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A

cancel || Finish |




AL Generic Tri-State Controller - generic_tristate_controller_0

Generic Tri-State Controller
Magetans” altera_generic_tristate_controller

|"' Block Diagram

[] Show signals

[ irq

[] reset output

4

generic_tristate_d

|"' Parameters

reset

avalon

attera_generi

[LLJ

l= memory device

Module Assignments

|"

Parameter
EMmpeaaeasw. L Macro.nuLD_VALUE
embeddedsw.CMacro. TIMING_UNITS
embeddedsw.CMacro.SIZE
embeddedsw.memorylnfo.MEM_INIT_DATA_WIDTH
embeddedsw.memorylnfo.HAS BYTE_LANE

=T T T W

|"' Parameters

# TProject

LD 20L V1280 Flas
28900 Interface (Eth
Cypress CY7C1280C
Flash Memory Interfar
IDT71V416 SRAM

[ZE] IRAl LPS25062364-
Intel 128P20 Flash

Intel 256F20 Flash

LANS1Z111 Interface
Legacy AWD 9LV
SRT39VF20090 Flazh

4| m

A% Warning: generic_tristate_controller_0: Properties (isFlash isMemoryDevice isMonVolatieStorage) have been set on interface uas - in composed mode these are ignored

Q2
£

cancel || Finish |




AL Generic Tri-State Controller - generic_tristate_controller_0

Maegotors

Generic Tri-State Controller

altera_generic_tristate_controller 1

|1r

Block Diagram

[] Show signals

generic_tristate_d

reset

avalon

attera_generi

[LLJ

4
| Signal Selection| Signal Timing | Signal Pulﬂr'rties|

Read wait time:

Write wait time:

Setup time:

Drata hold time:

Maximum pending read transactions:
Turnaround time:

Timing units:

Read latency:

[7] Chipselect through read latency

160

5
# TProject

LD 20L V1280 Flas
28900 Interface (Eth
Cypress CY7C1280C
Flash Memory Interfar
IDT71V416 SRAM

[ZE] IRAl LPS25062364-
Intel 128P20 Flash

Intel 256F20 Flash

LANS1Z111 Interface
Legacy AWD 9LV
SRT39VF20090 Flazh

| Apphy |’ MNew... “

< |

I

A% Warning: generic_tristate_controller_0: Properties (isFlash isMemoryDevice isMonVolatieStorage) have been set on interface uas - in composed mode these are ignored

Q3
IO

cancel || Finish |




AL Generic Tri-State Controller - generic_tristate_controller_0

Generic Tri-State Controller
Magetans” altera_generic_tristate_controller 1

|1r

4
Block Diagram | Signal Selectiunl Signal Timing|| Signal Polarities

[] Show signals 4
Enable active low polarity on the following signals:

# TProject

generic_tristate_d| || [C] read 2

AMD 20LYV128M Flas

[ lock (88000 Interface (Eth

. Cypress CYTC1380C

reset wrie Flazh Mermorr Interfac
chipeelect IDT71V416 SRAM

1881 1861 LPE256264-
" aktera_genen| | | [ byteenable Tntel 12830 Flash
Tntel 256P30 Flash

3 LANO1C111 Interface

[] writebyteenable Legacy AMD 291706
SRT30VEI0090 Flazh

avalon

[] waitreguest

[] begintransfer

[7] resetrequest
=1 . A i
i 4| I} | SL

A% Warning: generic_tristate_controller_0: Properties (isFlash isMemoryDevice isMonVolatieStorage) have been set on interface uas - in composed mode these are ignored




£ Qsys - DE2_115_QS¥S.gsys* (ChUsers\Trumen'\DesktophProject\DE2_115_Q5Y5. gsys)

File Edit System View Tools Help

Component Library Project Settings | Instance Parameters Systeminspector | HDLExample |  Generation
System Contents Address Map | Clock Settings

=y

d Processors

Use  Connections MName Description

l B jtag_uart ITAG UART
clk Clock Input

L 4 rezet Reset Input
avalon_jtag_slave Avalon Memory Mapped Slave

B onchip_memory2 On-Chip Memory (RAM or ROM)
clki Clock Input
=1 Awalon Memory Mapped Slave
resetl Reset Input

terface E sysid_gsys System IO Peripheral

upt clk Clock Input

iry-Mapped reset Reszet Input

ate Components control_slave Awalon Memory Mapped Slave

Conduit Pin Divider = led PIO (Parallel VO

Protocols

and Memory Controllers
mponents

troller Peripherals

Iz

rconnect

<4 KM <Cr M ElX+

M Generic Tri-State Controller clk Clock Input

Tri-State Conduit Bridge reset Reset Input
Tri-State Conduit Bridge Transke =1 Awalon Memory Mapped Slave
Tri-State Conduit Pin Sharer external_connection Conduit

—

on = generic_tristate_controller_ 0 =
Sridge Connections

4 L

Filter

Edit... Edit.. Ctrl+E

Rename 2 Ctrl+R
Duplicate Ctrl+D

Mes=ages

Description Remove
3 2 Errors -| Details

(% generic_tristate_controller_0.clk must be connected to a clock output System.generic Show Arbiration Shares 95

2 Errorg, 2 Warnings

Lock Base Address




& Qsys - DE2_115_QS¥S.qsys* (ChUsers\Trumen'\DeskiophProject\C

L2 )

Tri-State Conduit Pin Sharer - tristate_conduit_pin_sharer_0

File Edit System View Tools Help

Tri-State Conduit Pin Sharer

3
ik

Component Library | Project Settings I ] MegeCers”  altera_tristate_conduit_pin_sharer
System Contents 4 |
4 % b |"' Parameters — 1| =
Bdod Processors i o Use Connections Number of Interfaces: || 4 2
ice Protocols b 4 l = - - -
ries and Memory Controllers E‘ | Sharing Assignment E
Components ) * * To share a signal, type the same signal name in the Shared Signal Mame column fc
controller Peripherals = L 4
erals A | Update Interface Table
= L | 4
Interconnect o —— Interface Signal Role 5
=] .I »—
Kl Interface 7 -
errupt L S
=mory-Mapped *— < | i 3
i-State Components A »
- @ Conduit Pin Divider 3 | < i | 3 |
- @ Generic Tri-State Controller *
- ® Tri-State Conduit Bridge o——o—l ’ Cancel ] ’ Finish }
- @ Tri-State Conduit Bridge Tra L .
- external_connection Conduit led
cation = cfi_flash Generic Tri-State Controller
w Bridge 1 (double-click) - clk Clock Input
] 1} 3 reset Reset Input
uas Awalon Memory Mapped Slave
Edit H— tcm Tristate Conduit Master -
4 1 3
Mes=ages
Description Path E
B 2 Errors -
=

a cfi_flash.clk must be connected to a clock cutput

System.cfi_flash

96

s |

Chnamd mF Flmm b

2 Errorg, 2 Warnings




£ Qsys - DE2_115_QS¥S.geys* (ChlUsers\Trumen'\DesktophProject\DE2_115_0Q5Y5 gsys)

File Edit System View Tools Help

Component Library Project Settings | Instance Parameters Systeminspector | HDLExample |  Generation

=y

fded Processors

ice Protocols

ries and Memory Controllers
Components

controller Peripherals

erals

Interconnect
=]
Kl Interface
errupt
emory-Mapped
i-=tate Components
- @ Conduit Pin Divider
- @ Generic Tri-State Controller
- @ Tri-5tate Conduit Bridge
- @ Tri-5tate Conduit Bridge Tra
cation
w Bridge
4 m

|

-

X+

N EEX

cai.

System Contents

Address Map

| Clock Settings

Connections

11 1

MName

clk1

=1

reset
B sysid_gsys

clk

reset

control_slave
B led

clk

reset

=1

external_connection
B cfi_flash

clk

reset

uas

tcm

= tristate_conduit_pin_sharer_0 ,

Description

Clock Input

Avalon Memory Mapped Slave
Reset Input

System IO Peripheral

Clock Input

Reset Input

Awalon Memory Mapped Slave
PIO (Parallel VO

Clock Input

Reset Input

Awalon Memory Mapped Slave
Conduit

Generic Tri-State Controller
Clock Input

Reszet Input

Awalon Memory Mapped Slave
Tristate Conduit Master

Connections

Fitter

Edit... Ctrl+E

Mes=ages

Rename 2

Description

B 4 Errors

a cfi_flash.clk must be connected to a clock cutput

System.cfi_flash

s |

s amd i b T T

4 Errorg, 3 Warnings

Duplicate
Remove

Details

Show Arbitration Shares97

Lock Base Address

Ctrl+R
Ctrl+D




£ Qsys - DE2_115_QS¥S.geys* (ChlUsers\Trumen'\DesktophProject\DE2_115_0Q5Y5 gsys)

File Edit System View Tools Help

Component Library L Tri-State Conduit Bridge - tristate_conduit_bridge_0

B % Tri-State Conduit Bridge :
ded Processors mn = Magatore” altera_tristate _conduit_bridge
ice Protocols b |v - | - | :
ries and Memory Controllers BIEE R "

Components : [] Show signals
controller Peripherals = E
erals F-3 . . .

tristate_conduit_bridge 0
v
Interconnect Tl
HB _=
Kl Interface ?
errupt

emory-Mapped
i-=tate Components

- @ Conduit Pin Divid |

- ® Generic TrLStat:I:E%?Putﬂgfc"c ) ’ Cancel ] Finish

- @ Tri-State Conduit Bridge Tra [ = 7 uas Avalon Memory Mapped Slave =M
- @ Tri-5tate Conduit Pin Sharer tcm Tristate Conduit Master
cation L4 = tristate_bridge flash_pin_share Tri-State Conduit Pin Sharer

w Bridge - clk Clock Input

4 T b reset Reset Input

tem Tristate Conduit Master

[ Mo ] | Edit | ’ 4 Add... ] tesl Tristate Conduit Slave S

Mes=ages

. e
Description E o
B 4 Errors ~ 3

=
B cfi_flash.clk must be connected to a clock ocutput System.cfi_flash 08 3
ﬁ o n . n Tt L L P 1 1 1 1 Caemd drimtmt rid Flmmb mim mbsee ~

4 Errorg, 3 Warnings




£ Qsys - DE2_115_QS¥S.gsys* (ChlUsers\Trumen'\DeskiophProject\DE2_115_Q5YS gsys)

File Edit System View Tools Help

Component Library

Project Settings |

Ingtance Parameters

System Inspector

=y

fded Processors

ice Protocols

ries and Memory Controllers
Components

controller Peripherals

erals

X+

Interconnect

=]

Kl Interface

errupt

emory-Mapped

i-=tate Components

- @ Conduit Pin Divider

- @ Generic Tri-State Controller
- @ Tri-5tate Conduit Bridge Tra
- @ Tri-5tate Conduit Pin Sharer
cation

w Bridge

N EEX

4 LI

cai.

System Contents

|  HOLExample |

Address Map

| Clock Settings

Use

Connections

R ¢

$

MName

rezet
control_slave
O led
clk
rezet
=1
external_connection
B cfi_flash
clk
reset
uas
tcm
= tristate_bridge_flash_pin_share
clk
reset
tcm
tesl
= tristate_conduit_bridge_0 ]

Description

Reset Input

Avalon Memory Mapped Slave
PIO (Parallel VO

Clock Input

Reset Input

Avalon Memory Mapped Slave
Conduit

Generic Tri-State Controller
Clock Input

Reszet Input

Awalon Memory Mapped Slave
Tristate Conduit Master
Tri-State Conduit Pin Sharer
Clock Input

Reset Input

Tristate Conduit Master
Tristate Conduit Slave
Tri-State Conduit Bridoe
Connections

Fitter

Edit... Ctrl+E

Mes=ages

Rename 2 Ctrl+R

Description

B 6 Errors

a cfi_flash.clk must be connected to a clock cutput

System.cfi_flash

s | e

s amd i b e

& Errors, 5 Warnings

Duplicate Ctrl+D

Remove

Details
Show Arbitration Shares 99

Lock Base Address

Generation




£ Qsys - DE2_115_QS5¥S.gsys* (ChlUsers\Trumen'\DesktophProject\DE2_115_Q5YS. gsys)

File Edit System View Tools Help

Component Library

Project Settings

Ingtance Parameters

System Inspector

=y

fded Processors

ice Protocols

ries and Memory Controllers
Components

controller Peripherals

erals

Interconnect

=]

Kl Interface

errupt

emory-Mapped

i-=tate Components

- @ Conduit Pin Divider

- @ Generic Tri-State Controller
- @ Tri-5tate Conduit Bridge Tra
- @ Tri-5tate Conduit Pin Sharer
cation

w Bridge

4 1

< K 4r M €%+

cai.

System Contents

|  HDLExample |  Generation

Address Map

| Clock Settings

Use

Connections

¢

$

4

MName

rezet

control_slave
O led

clk

rezet

=1

external_connection
B cfi_flash

reset
uas

= tristate_bridge_flash_pin_share

clk

reset

tcm

tesl
B| tristate_bridge_flash |

clk

reset

tcs

out

2(double-c|ick)

Description

Reset Input

Avalon Memory Mapped Slave
PIO (Parallel VO

Clock Input

Reset Input

Avalon Memory Mapped Slave
Conduit

Generic Tri-State Controller
Clock Input

Reszet Input

Awalon Memory Mapped Slave
Tristate Conduit Master
Tri-State Conduit Pin Sharer
Clock Input

Reset Input

Tristate Conduit Master
Tristate Conduit Slave
Tri-State Conduit Bridge

Clock Input

Reset Input

Tristate Conduit Slave

Conduit

Mes=ages

Description

B 2 Errors

a onchip_memory2.s1 (0=40000..0x7fff) overlaps cfi_flash.uas (0x0. 0x7fff)

System.nins?_gsys.data_master

[ P

A e,

Em_m e

s amd

mimem T s am immbe skimm e b

2 Errorg, 2 Warnings




& Tri-State Conduit Pin Sharer - tristate_bridge_flash_pin_share

Tri-State Conduit Pin Sharer

Mageters altera_tristate _conduit_pin_sharer

4
|.. Block Diagram |"'r Parameters

[~ Show signals Number of Interfaces:

tristate_bridge_flash |” Sharing Assignment

To share a signal, type the same =ignal name in the Shared Signal Name column for all controllers that share that signal

| Update Interface Table |1

reset

Interface Signal Role Signal Type Signal Width Shared Signal Name
Output 23

tristate_conduit

altera_trisi | g 1 [ Output

1
Output 1
Bidirectional &

1

chipzselect_n




£ Qsys - DE2_115_QS¥S.gsys* (ChlUsers\Trumen'\DesktophProject\DE2_115_Q5YS gsys)

File Edit System View Tools Help

Component Library

Project Settings |

Ingtance Parameters

=y

fded Processors

ice Protocols

ries and Memory Controllers
Components

controller Peripherals

erals

Interconnect
=]
Kl Interface
errupt
emory-Mapped
i-=tate Components
- @ Conduit Pin Divider
- @ Generic Tri-State Controller
- @ Tri-5tate Conduit Bridge Tra
- @ Tri-5tate Conduit Pin Sharer
cation
w Bridge
4 1

<4 KM <Cr M ElX+

cai.

System Contents

System Inspector

HOL Example

I Generation

Address Map

Clock Settings

ons

I G

Name

reset

control_slave
O led

clk

reset

=1

external_connection
B cfi_flash

clk

reset

uas

tem

[= tristate_bridge_flash_...

clk
reset
tem
tesl
[E tristate_bridge_flash
clk
reset
tcs

Description

Reset Input

Avalon Memory Mapp...
PIO (Parallel KO}

Clock Input

Reset Input

Avalon Memory Mapp...
Conduit

Generic Tri-State Cont...
Clock Input

Reset Input

Avalon Memory Mapp...
Trizstate Conduit Master
Tri-State Conduit Pin S...
Clock Input

Reset Input

Trizstate Conduit Master
Trizstate Conduit Slave
Tri-State Conduit Bridge
Clock Input

Reset Input

Trizstate Conduit Slave

Clock

[cl]
[cl]

clk_50
[cl]
[clk]

clk_50
[cl]
[cl]
[cl]

clk_50
[cl]
[cl]
[cl]

clk_50
[cl]
[cl]

tristate_bridge_flash_out

Mes=ages

Description

B 2 Errors

a onchip_memory2.s1 (0=40000..0x7fff) overlaps cfi_flash.uas (0x0. 0x7fff)

System.nins?_gsys.data_master

[ .- P

A e, ' PN

Em_m e

s amd

mimem T s am immbe skimm e b

2 Errors, 1 Warning




£ Qsys - DE2_115_QS¥S.gsys* (ChlUsers\Trumen'\DesktophProject\DE2_115_Q5YS gsys)

File Edit System View Tools Help

Component Library

Project Settings |

Ingtance Parameters

=y

fded Processors

ice Protocols

ries and Memory Controllers
Components

controller Peripherals

erals

Interconnect
=]
Kl Interface
errupt
emory-Mapped
i-=tate Components
- @ Conduit Pin Divider
- @ Generic Tri-State Controller
- @ Tri-5tate Conduit Bridge Tra
- @ Tri-5tate Conduit Pin Sharer
cation
w Bridge
4 1

< K 4r M €%+

cai.

System Contents

System Inspector

HOL Example

I Generation

Address Map

Clock Settings

Use

Connections

Mame

B clk_50
clk_in
clk_in_reset

clk
1 (double-click)

clk_reset
= nios2_gsys

clk

reset n

data_master
instruction_master
ftag_debug_module_reset

ftag_debug_module
custom_instruction_mas...
B jtag_uart

clk

reset

avalon_jtag_slave
E onchip_memory2

clk1

=1

resetl
O sysid_gsys

Description

Clock Source
Clock Input
Reset Input
Clock Cutput
Reset Output
Mios Il Processor
Clock Input
Reszet Input

Avalon Memory Mapp...
Avalon Memory Mapp...

Reset Output

Avalon Memory Mapp...
Custom Instruction Ma...

JTAG UART
Clock Input
Reszet Input

Avalon Memory Mapp...
On-Chip Memary (RA...

Clock Input

Avalon Memory Mapp...

Reset Input
System ID Peripheral

Export

clk
reset

Mes=ages

Description

B 2 Errors

a onchip_memory2.s1 (0=40000..0x7fff) overlaps cfi_flash.uas (0x0. 0x7fff)

System.nins?_gsys.data_master

[ .- P

A e,

PN n rim

s mrereer Caamt

mimem T s am immbe skimm e b

2 Errors, 1 Warning




£ Mios I Processor - nios2_gsys

MNios Il Processor

Magetars” altera_nios2_gsys
IT™

|" Block Diagram N Hardware multiplication type:

Show signals

’Ernbedded Mutliplisrs

Hardware divide

"~ Reset Vector

—
Reset vector memory:

cfi_flash.uas

Reset vector offset: 000000000

Reszet vector: 000000000

itag_debug_mocdule |" Exception Vector

Exception vector memory:

’unchip_mermr_vz.sd

Exception vector offset: 0=00000020

Exception vector: 0x00040020

"~ MMU and MPU
Include MMU

Only include the MMU using an cperating system that explicitly supports an MMU.
L)

*




£ Qsys - D"EZ_llS_QS‘f’S.qsys* (CA\Users\Trumen'DesktophProject\DE2_115_QSYS.gsys)

|Fne Edit|[System|[ view Tools Help

Compon Upgrade IP Cores... I Instance Parameters System Inspector HOL Example I Generation
em Contents Address Map Clock Settings

Azzign Base Addresses 2

=
ided Pr Assign Interrupt Numbers clicns MName Drescription Export

ice Prot Asszign Custom Instruction Opcodes B clk_&0 Clock Source

ries ang Create Global Reset Network clk_in Clock Input clk
Compo clk_in_reset Reset Input reset

zontrolle Show System With Oe=ys Fabric Components clk Clock Output
erals clk_reset Reset Output

Run SOPC Builder to (sys Upgrade - = nios2_gsys Nig= Il Processor

Intercor clk Clock Input

uE Remove Dangling Connections reset_n Reset Input

Kl Interface ? data_master Avalon Memory Mapp...
errupt instruction_master Avalon Memory Mapp...
emory-Mapped jtag_debug_module_reset |Reset Output

i-=tate Components ftag_debug_module Avalon Memory Mapp...
- @ Conduit Pin Divider 3 custom_instruction_mas...|Custom Instruction Ma...
- @ {zeneric Tri-state Controller = jtag_uart JTAG UART

- @ ck Clock Input

- @ Tri-State Conduit Bridge Tra reset Reszet Input

- @ Tri-State Conduit Pin Sharer avalon_jtag_slave Avalon Memory Mapp...
cation E onchip_memory2 On-Chip Memary (RA...
w Bridge clk1 Clock Input

4 T =1 Avalon Memory Mapp...
resetl Reset Input

. id_gsys System ID Peripheral

Mes=ages

Description

B 2 Errors

) onchip_memory2.51 (0x40000. 0xTFf) overlaps cfi_flash.uas (0x0. 0xT ) System.nios2_gsys.data_master

ot | .- T \ e e P Caunt ninn Ao inotraodinn  caanboc

2 Errors, 1 Warning




£ Qsys - DE2_115_QS5¥S.gsys* (ChlUsers\Trumen'\DesktophProject\DE2_115_0Q5Y5. gsys)

File Edit System View Tools Help

Component Library

System Contents

| Address Map | Clock Settings ]

=

Project Settings

Instance Parameters | System Inspector | HOL Example Generation

fded Processors

ice Protocols

ries and Memory Controllers
Components

controller Peripherals

erals

Interconnect
=]
Kl Interface
errupt
emory-Mapped
i-=tate Components
- @ Conduit Pin Divider
¢ Generic Tri-State Controller
M Tri-=tate Conduit Bridge
- @ Tri-State Conduit Bridge Tra
- @ Tri-State Conduit Pin Sharer
cation
w Bridge
4 1

The testbench system is a new (sys system that instantiates the original system, adding bus functional models to drive the tof 0

Create testbench O

Once generated, thp————"—"— —— s ——mulator.
Save changes? u

Create testbench =i

|" Synthesis

Svnthesiz files are

Save changes to DE2_115_QSYS.qsys?

Create block s

b
Create HOL design files for synthesis: | veriog w |

£l

S

Simulation:
Testbench:

Synthesis:

[ Generate

Mes=ages

: Reusing file CiUsersiTrumen/Desktop/Project/DEZ_115_Q5YS/synthesis/submody
: Reusing file CiUsersiTrumen/Desktop/Project/DE2Z_115_0Q5Y S/synthesis/submodL
irg_mapper: "DE2_115_0Q5Y5" instantiated altera_irg_mapper "irg_mapper”

- tdt: "cfi_flash” instantiated altera_tristate_controller_translator “tdt”

- tda: "cfi_flash” instantiated altera_tristate_controller_aggregator “tda”

: pin_sharer: “trizstate_bridge_flash_pin_share” instantiated altera_tristate_conduit,

. arbiter: “tristate_bridge_flash_pin_share” instantiated altera_merlin_std_arbitratc

- DE2_115_Q5YS: Done DEZ_115_QS5YS" with 35 modules, 97 files, 3113538 bytes

. ip-generate succeeded.

. Finizhed: Create HDL design files for synthesis

Description

A0, 1 Warning

/%% Properties (isFlash, isMemoryDevice isNonvolatileStorage)

/1, Generate Completed. 0 Errors, 62 Warnings

b e e B mm

0 Errors, 1 Warning




@ Quartus I 84-Bit - C:/Users/Trumen/Desktop/Project/Miosll - MiosIl

File Edit View Project Assignments Processing Tools  Window Help 5 Search altera,com

DS H@ # 2@ 9 o | |Nost Y ST D e OO S Q9
D ey O Y N Y e @

|Project Navigator B8 % | | gk Compilation Report -NiosII [ ] | 4 NiosILv* x|

7 Fles B #aLT EE a0 hoam 0 S 89 E
abd DEZ_115_QSYS/eynthesis/DE2_115_QSYS Hmoduie NiosIl |
E| DE2_115_Q5Y5.qsys clk,

NiosIL.v Tst_n,
b . led,
Q MiosIl.sdc /7 flasn

FL _ADDR,

FL CE N,

FL D,

FL CE N,

FL RESET N,

FL RY,

FL WE_N,

Task - 13 FL WE N

14 =)
[ 4 [ Compile Design B 15 input clk, rst_n;
o 4 B Analysis & Synthesis 16 output [T7:0]1 led;
1 Edit Settings 17 /{ flash
. yiew Report 18 output [22:0] FL_ADDR:
= 18 output FL CE H;
#  Anzlucic & Flahnratinn - —

1] 3 4 am ]

@ = <<Searchs>

Type ID Me==zage

4 | 1 |
| /Ay Hierarchy | | Files | o Design 4| 4

Wwoco =] oo L Ry

Tasks 0@ x|

[
(=]

[
[

Flow: | Compilation v | [customize... |

@ 332101 Desgign i=s fully constrained for setup regquirements

(i) 332101 De=sion is fullv constrained for hold reguirements
4 1

\_System (8) J\, Processing (527) J 107

100%  00:01:37




- —— — =

module NiosII (
clk,
rst_n,
led,
// flash
FL_ADDR,
FL_CE_N,
FL_DQ,
FL_OE_N,
FL_RESET_N,
FL_RY,
FL_WE_N,
FL_WP_N
)
input clk, rst_n;
output [7:0] led;
// flash
output [22:0] FL_ADDR;
output FL_CE_N;
inout [7:0] FL_DQ;
output FL_OE_N;
output FL_RESET_N;
input FL_RY;
output FL_WE_N;
output FL_WP_N;
DE2_115 QSYS DE2_115 QSYS_inst (
.clk _clk(clk),
.reset_reset_n(rst_n),
.led_export(led),
// flash
.tristate _bridge flash out fs_addr(FL_ADDR),
.tristate_bridge_flash_out_f1l read_n(FL_OE_N),
.tristate_bridge_flash_out_f1l cs_n(FL_CE_N),
.tristate_bridge_ flash out_fs_data(FL_DQ),
.tristate_bridge flash out fl we n(FL_WE_N),
)s
// flash config
assign FL_RESET N = 5
assign FL_WP_N = ;
endmodule

R S ——



@ Quartus I 84-Bit - C:/Users/Tru men,f'Destp,.l’PrﬂjecthiDS]I - MiosIl

P

File Edit‘l View Project  Assignments

Processing |

Tools  Window

Help

Search altera.com

DSd@ ¥ 2@ 9 oW
O rRAray g mmsie
1 %

|F-‘ruject Mavigator

Stop Processing Ctrl+5hift+C

Start Compilation Cirl+

Analyze Current File

[ Files

Start

3

abd DEZ_115_QSYS/synthesis/DE2_115_G
E| DE2_115_Q5Y5.qsys
NiosILv

E@ MiosII.sdc

4| ] |

|Ipdate Memory Initizlization File
Compilation Report
Diynamic Synthesis Report

PowerPlay Power Analyzer Tool

55N Analyzer Tool

i 4

MinsII,v*

@ D rg 00 H 9 P

@

Start Hierarchy Elaboration

Start Analysis & Elaboration

| Ay Hierarchy @ Files 4 Design |P|

Tasks 0@ x|

Flow: ’Compilaﬁon "] [Eustomize... ]

Task G

ﬁ? EI

o

4 P Compile Design
4 B Analysis & Synthesis
] Edit Settings
=== Report

B tnslveic & Flaharatinon
I 3

4

g FL_DQ,

E FL CE H,
10 FL RESET W,
11 FL_RY,
12 FL_WE H,
13 FL WE N
14
15
1e
17
13
15

— )i

input clk, rst_n;
output [7:0] led:

ff flash

output [22:0] FL ADDR:
output FL CE H;

@ @ = <<Searchs>

amx| | ~g

Type ID Me==zage

4 1Ll

QD 332101 Design i=s fully constrained for setup regquirement
(i) 332101 De=sion is fullv constrained for hold reguirements:

| Messages

\_System (8) J\, Processing (527) J

Analyzes and elaborates all files in the hierarchy of the current topevel entity

Start Analysis & Synthesis
Start Partition Merge
Start Fitter

Start Aszembler

G i B QY

Start TimeQuest Timing Analyzer

Start EDA Metlist Writer

[

Start Design Assistant
Start PowerPlay Power Analyzer
Start S5M Analyzer

Start SignalProbe Compilation

Start IfO Assignment Analysis

Start Early Timing Estimate

Start Chedk & Save All Netlist Changes

Start WOM Writer

Start Equation Writer (Post-synthesis)
Start Equation Writer (Post-fitting)
Start Test Bench Template Writer
Start EDA Synthesis

Start EDA Physical Synthesis

Ctrl +5hift+T

Ctrl +5hift+°

Ctrl+5hift+5

109

T00°%

uEuLiss




% Quartus I 64-Bit - C:,.I"Users,.-"Tr‘lJ men/Desktop/Project/Miosll - Miosll

File Edit Wew Project Assig’mts] Processing Tools Window Help Search altera,com

Q5@ a2 e P oE%e O rv BO R @ B>
D e B ey o3| = Settings... Ctrl+5hift+E @

\Project Navigator TimeQuest Timing Analyzer Wizard. .. W 0

[ Files “'-
abd DEZ_115_QSYSfsynth 5% Flow Status

E| DE2_115_QSYS.qsys - — . Quartus II 64-Bit Version
emove Assignments... Revision Name
NiosIL.v

i’ Back-Annotate Assignments... Top-evel Entity Name
Family

Device

1 | i Export Assignments... Timing Models

iy Hierarchy @ Files Assignment Groups. .. Total logic elements
Total combinational functions
LogicLock Regions Window Dedicated logic registers
Flow: ’Cornpilaﬁon &3 Design Partitions Window Total registers
Total pins
Task i Total virtual pins
D Total memory bits
Embedded Multiplier 9-bit elements
Total PLLs

Assignment Editor Ctrl+Shift+A =l
Pin Planner | 9 Ctrl +5hift+

% MiosII.sdc
Import Assignments...

|Tasks 3\

4 @ Compile Design
4 P Analysis & Synthesis
1 Edit Settings

=== Report

B tnslveic & Flaharatinon
1Ll 3

@ = <<Searchs>

Type ID Me==zage

[» L_D uartus IT 64-Bit &mnalysis & Elaboration was successful. 0 errors, 77 warnings

« i
| =|\_System (8) /\_Frocessing (498) / 110

Edits pin assignments 100%: 00:00:55 .




NndE)NamE Direction Location NndE)NamE Direction Location
FL_ADDR[D] Output PIN_AG12 SUFL CE N Output PIN_AGT
FL_ADDR[1] Output PIN_AHT o FL_DQ[O] Bidir PIN_AHS
FL_ADDR[2] Output PIM_¥13 o FL_DOQ[1] Bidir PIN_AF10
FL_ADDR[3] Output PIN_Y14 o FL_DQ[7] Bidir PIN_AG10
FL_ADDR[4] Output PIN_Y12 o FL_DQ[3] Bidir PIN_AH10
FL_ADDR[S] Output PIN_AA13 o FL_DQH] Bidir PIN_AF11
FL_ADDR[8] Output PIN_AA12 o FL_DQ[S5] Bidir PIN_AG11
FL_ADDR[7] Output PIN_AB13 o FL_DQ[8] Bidir PIN_AH11
FL_ADDR[S] Output PIN_AB12 o FL_DQ[7] Bidir PIN_AF12
FL_ADDR[3] Output PIN_AB10 S FL OE N Output PIN_AGS
FL_ADDR[10] Output PIN_AES SYt FL RESET N Output PIN_AE11
FL_ADDR[11] Output PIN_AFS in_ FL_RY Input PIM_¥1
FL_ADDR[12] Output PIN_AALD ML WE_N Output PIN_AC10
FL_ADDR[13] Output PIN_ADS ML WP_N Output PIN_AE12
FL_ADDR[14] Output PIN_ACS in_ dk Input PIN_¥2
FL_ADDR[15] Output PIN_Y10 24t Jed[o] Output PIN_E21
FL_ADDR[18] Output PIN_AAS SU led[1] Output PIN_E22
FL_ADDR[17] Output PIN_AH12 2t Jed[2] Output PIN_E25
FL_ADDR[18] Output PIN_AC12 2t Jed[3] Output PIN_E24
FL_ADDR[19] Output PIN_AD12 Ut Jed[4] Output PIN_HZ21
FL_ADDR[20] Output PIMN_AE10 24 |ed[5] Output PIMN_G20
FL_ADDR[21] Output PIN_AD10 24t Jed[g] Output PIN_G22
FL_ADDR[22] Output PIN_AD11 S |ed[7] Output PIN_G21

T FL CE N Cutput PIN_AGT in_rst n Input ETNEN
- FL_DQI0] Bidir PIN_AHS “<new node==
111
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@ Quartus I 84-Bit - C:/Users/Trumen/Desktop/Project/Miosll - MiosIl

File Edit WView

Project  Assignments Processing  Tools

Window  Help =

N R E

\Project Navigator 0ax|

[ Files
abd DEZ_115_QSYS/eynthesis/DE2_115_QSYS
E| DE2_115_Q5Y5.qsys
NiosILv
% MiosII.sdc

4 | 1 |

D ey hud OV E WFE 5l &

Y S S D)

.

Search altera.com

(plo & & el @ B
(Start Compiation }

\Q Compilation Report - NiosIT [£]

w B

|Tab|e of Contents

ng|

| Ay Hierarchy @ Files 4 Design ‘l 2

BE x|

|Tasks

Flow: ’Cornpi]aﬁon

-] (Cmtonie.]

Task G

(4

4 @ Compile Design
4 P Analysis & Synthesis
] Edit Settings
=== Report

B tnslveic & Flahoratinn
1Ll 3

EE Flow Summary

== Flow Settings

55 Flow Non-Default Global Settings
== Flow Elapsed Time

55 Flow OS5 Summary

|§| Flow Log

[ analysis & Elaboration

\D Flow Messages

\D Flow Suppressed Messages

Flow Status
Quartus I 64-Bit Version
Revision Name
Topdevel Entity Name
Family
Device
Timing Models
Total logic elements
Total combinational functions
Dedicated logic registers
Total reqisters
Total pins
Total virtual pins
Total memory bits
Embedded Multiplier 9-bit elements
Total PLLs

@ = <<Searchs>

ID Me==zage

Type
b
4 LLLJ

Quartus II 64-Bit Analysi=s & Elaboration was successful.

0 errors,

77 warnings

| =|\_System (8) /\_Frocessing (498) /

Starts a new compilation

112
100%

00:00:53



% Quartus I 84-Bit - C:/Users/Trumen/Desktop/Project/Miosll - MiosIl

File Edit WView Project Assignments Processing Tools  Window  Help =

D ey hud OV E WFE 5l &

DS @ % @9 o [N Y SO D e OO 2 @R

Search altera.com

|F-‘ruject Mavigator Rax | \Q Compilation Report - MiosII m @-

B

[ Files Table of Contents

ng|

EE DEZ_115_Q5YSfeynthesis/DE2_115_0QS5Y< % Flow Surnmary

@ DE2_115_Q5Y5.qgsys =2 Flow Settings

MiosIL.v 55 Flow Non-Default Global Settings
a0 NiosII.sdc EH Flow Elapsed Time

55 Flow OS5 Summary

|§| Flow Log

[ analysis & Synthesis

Tasks B8 x| | [ Fitter

\D Flow Messages

(i Flow Suppressed Messages
Task i ] Assembler

4 | 1 |

| Ay Hierarchy @ Files 4 Design ‘l 2

Flow: ’Cornpilaﬁon "] [[‘.uston'ljze... ]

o 4 P Compile Design D [ TimeQuest Timing Analyzer

Y 4 B pnalysis & Synthesis
] Edit Settings

=== Report

B tnslveic & Flaharatinon
1Ll 3

@

Flow Status Su
Quartus I 64-Bit Version 13
Revision Name
Topdevel Entity Name
Family
Device
Timing Models
Total logic elements
Total combinational functions
Dedicated logic registers
Total reqisters
Total pins
Total virtual pins
Total memory bits
Embedded Multiplier 9-bit elements
Total PLLs

@ = <<Searchs>

amx| | ~g

Type ID Me==zage

@ 293000 Quartus II Full Compilation was successful. 0 errors,

* o]

84 warnings

| Messages

\_System (8) J\, Processing (511) J

Opens a Programmer window

113
100%  00:01:43




% Programmer - C:/Users/Trumen/Desktop/Project/Miosll - Miosll - [output_files/MiosILcdf]

File Edit WView

Processing Tools Window Help =

Search altera.com

USB-Blaster [USB-0] Mode: |ITAG

b ] Progress: ’

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

[

b Start

File Device Chedksum

Usercode Programj Verify
Configure

whh stop

| 4 Auto Detect |

[

4 Delete

| (% AddFie...

| % Change File...

foutput_files/NiosITsof | EPACE115F29 003BFOFD

O0SBFOFD i

| Lﬂl Save File

| (2% Add Device...

1 up

1% Down

EEaEEEEEE |

EP4CE115F29




% Programmer - C:/Users/Trumen/Desktop/Project/Miosll - Miosll - [output_files/MiosILcdf]

File Edit Wiew Processing Tools Window Help =

| ISB-Blaster [USB-0 Maode: [JTAE "] Progress:

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

File Device Chedksum Usercode Programj Verify
[ wli Start ] Configure

|Tmp| output_files/NiosII.sof EP4CE115F29 003BFOFD 008BFOFD O

| 4 Auto Detect |

| X Delete
| (% AddFie...
| % Change File...
| el saveFie

| (2% Add Device...

1 up

| 1% Down

EP4CE115F29




@ Quartus I 84-Bit - C:/Users/Tru men,-"Desktcrp,.l’Prujeé‘(Nicrs]] - MiosIl

File Edit View Project Assignments Processing [Too%s Window Help 5 Search altera.com )

IJ E -.'E‘ ﬁ REENF R NiosI F‘.unSimu.Iaﬁun.TnnI. | 3 -‘@ o » 9 ﬁ} G} -u?’: Q $ -
| - @ -:55. ? @ !EE“I ﬂ ﬁ" t-E-..’ -éi‘ -:; i & Launch Simulation Library Compiler

\Project Navigator 18X = Workspace Launcher
| Files
Select a workspace
sbd DE2_115 QSYS/synthesis/DE2_115_Q
E] DE2_115_QSYS.gsys Eclipse stores your projects in a folder called a workspace.
= peaanl Choose a warkspace folder to use for this session.
MiosIL.v

% MiosII.sdc

UL et Tl | C - Users' Trumen'\Desktop'Project\workspace 3 - Browse.. |

4 | 1 |

/4% Hierarchy @ Files 4 Design 4

Tasks ag

Flow: |Compilation ¥ | | Customize,
uw’ i H ____ [ Use this as the default and do not ask again

Task

o 4 [ Compile Design

Y 4 B pnalysis & Synthesis
] Edit Settings #%  Transceiver Toolkit
FH View Report E External Memory Interface Toolkit
ot B Analucic & Flahnaration | 2
1] 1 F .y 4 1] 3
“+,  MegaWizard Plug-In Manager
= ,.-;’:1 =T <<Search>> Mios II Software Build Tools for Edipse #
&
Bl Type ID Mez=zage & Qsys & :
i k_p 293000 Quartus II Full Compill f Td Scripts... 84 warnings D :
o -
i
1] 1 F
ﬁ Customize...
| =|\_System (12) 1\ Processing (611) /f Ooti i3
ptions...

Starts Mios II Software Build Tools for Edipse 100% 00:01:43




= Mios I - Hello_Miosll/hello_world.c - Ecl

File Edit Source Refactor

MBS &
- = S o v

Mavigate

B&|&® 7

b = Hello_MiosI
» [ Hello_Niosll_bsp [DE2_115_QSYE]

Paste

Delete

Remove from Context
Source

Mowe...

Fename...

1 (right-click)

(L)
(2|

Import...
Export...

Build Project

Clean Project

Refresh

Close Project

Close Unrelated Projects

Build Configurations
Make Targets

Index

Show in Remote Systems view

Convert To...
Run As
Debug As
Profile As
Team

Compare With

Restore from Local History...

Nios I 2

=% Hello_Miosl_bsp

Run C/C++ Code Analysis

Properties

Ctrl+C
Ctrl+W
Delete
Ctrl+Alt+Shift+ Down

Alt+Enter

T %% NiosI Debug

(Ot % crcv+

Location

Nics\gﬁcmmand Shlf;Jl7

Generate BSP

BSP Editor...




= MiosII - Hello_Mig

File Edit Source
= -

T A B

Praj

b = HeII{:_Ni{:iH
b =% Hello_Miosl

X

Gao Into

Open in Mew Window

Copy
Paste

Delete
Remowve from Context

Source

1 (right-click)

Mowve...

Rename...

Impaort...
Export..

Build Project

Clean Praoject

Refresh

Close Project

Close Unrelated Projects

Build Configurations
Make Targets

Index

Show in Remote Systems view
Convert Ta.

Run As

Debug As

Frofile As

Team

Compare With

Restore from Local History...

Mios T

Ctrl+C
Ctrl+W
Delete
Ctrl+Alt+Shift+ Down

T %% NiosI Debug

(T % crce+

")

(LED BASE, 1 <<

k

\__Ij F"rcperties] e Debug\l

E‘;:EMﬂE‘fﬁ':

8

-

ment\Desktop'\Project\software\Helle NiosII _bspilink -

men\Desktop\Project\software\Hello NiosII bsp\link
men’\Desktop\Project\software\Hello NiosII_ bspumemc
men\Desktop\Projecti\software\Hello NiosII bsp'\Make

5., Total time taken = 2 seconds

sers\Trumen'Desktop\Project’software\He llo_r'l:i.osII_l:l

118 b

-




= Mios I - Hello_Mig
File Edit Source

Ctrl+V
Delete Delete
C~EH B & T Remowve from Context Ctrl+Alt+Shift+ Down d g =1 ﬁNiUSHDEbUQ

] v 4 5 Source %CIC++

Brai Move...

Fename...

b =% Hello_Miosl

B Export..

Build Project .
Clean Project &
Refresh

Close Project (LED BASE, 1 <<
Close Unrelated Projects

Build Configurations
Make Targets

Index

Show in Remote Systems view
Convert To...

Run As »
Debug As \,_EI F"rcperties] % Debug\l = 0|
el & [B) BAEE B -9~
Team = tree tor stack + heap.

: ip
S syms --all-header --source Hello NiosITI.elf

ES

Restore from Local History...
Nios I 2 BSP Editor...
Run C/C++ Code Analysis Mios I Command Shell...

Update Linked Resources Flash Programmer...

Froperties Alt+Enter




[ﬂ Mios II Flash Programmer EIL
|Dpﬁon5 Tools Help

Mew... 2 1

| £:| Mew Flash Pregrammer Settings File u

(7 Get flash programmer system details from BSP Settings File

i@ Get flash programmer system details from SOPC Information File stance ID: | [ Connections. ..

ESP Settings File name: | | 3
This t SOPC Information File name: | |
Master CPU name: | -

sh device found.

Flash memory:

Each h device.
OK
Lset
or open an exising project using tne M MenLu Iem.
| £| Select SOPC Information Design File g
Lok in: [ | Project v] [j’ [f"“ Z
b & db
EipgpEE || DEZ_115_QSYS
Information | Fre ) | incremental_db
- . output_files
AT . software
o . workspace 5
B
spemope  Flename:  DE2_115_QSYS.sopdnfo | select g
- Files of type: | SOPC Information File (.sopcinfo) - Cancel




(7 Get flash programmer system details from BSP Settings File
i@ Get flash programmer system details from SOPC Information File

BSP Settings File name: |

SOPC Information File name: |C:‘I.Users‘l,Trumen‘lDesktop‘lFroject‘lDEF.'_llE_QSYS.sopcinﬁ::

Master CPU name: [nins.'l_qsys -

Flash memory: cfi_flash

nce ID: ...

| [ Connections...

File Mame

4| Select File for Flash Conversion

2]

Look in: [ | Hello_NiosII v] i [:“

File generation command:

Remowve

) obj

==
~p
FREPEE

File programming command:

Information | Problems | processing

File name: Hello_MiosIl.elf

Files of type: | Nios 11 ELF File

Properties...




&| Mios II Flash Programmer
) g

File Options Tools Help

Target hardware information
BSP Settings File name:
SOPC Information File name:  C:WUsers\Trumen'\Desktop\Project\DEZ_115_QSYS. sopcnfo

CPU to program flash: nios2_gsys
Hardware connection: |Connection: USE-Blaster on localhost [USE-0] Device: EP3C120|EP4CE115@1 Device ID: 1 CPU Instance ID: | [ Connections. ..

Flash: cfi_flash

Base address: Ox800000 Memory span: 0x800000

Master CPL: nins2_gsys .7ip file system offset in BSP:

Files for flash conversion:

File Mame Conversion Type Flash Offset

C o AwlzershTrumen’lesktopiProjecthsof tware’Hel lo MinzsII%Hello MiosII _elf «nn offaets

File generation command:
elf2flash --input="Hello_MNiosIl elf" --output="C:/Tsers/Trumen/Tesktop/Project /flash/Hello NiosIl_cfi_flash.flash" [ Properties...
--boot="0:/altera/13 0spl/nios2eds/componentsial tera_nios2/hoot_loader_cfi_srec" --base=0x300000 --end=0:x1000000
--reset=0x200000 --verbose

File programming command:

nios2-flash-programmer "C:fTsers Trumen/Tesktop/Project/flashiHello_NiosII_cfi flash_flash" --base=0xS00000
--2idp=0x1031010 --i1d=0x0 --timestamp=1392441113 --device=1 --inztance=0 '--cable=URB-Blaster on localhost [URE-0]°

--program --verboze

Information | Problems | processing




|£:| Mios II Flash Programmer

File Options Tools Help

Target hardware information
BSP Settings File name:
SOPC Information File name:  C:\Users\Trumen\Desktop'Project\DEZ_115_QSYS.sopdnfo

CPU to program flash: nios2_gsys
: |Cunr1ecﬁur1: |USB-Blaster on localhost [USB-0] Device: EP3C120|EP4CE115@1 Device ID: 1 CPU Instance ID: | [ Connections. ..

Hardware connection

Flash: cfi_flash

Base address: 0xB300000 Memory span;: 0x300000

Master CPL: nios2_aqsys .7ip file system offset in BSP:

Files for flash conversion:

Conversion Type Flash Offset

«nn offzets

File Mame
C M lzershTrumen lesktopiProjectbhsof tware’Hel lo MinsII%Hella MiosII _elf

File generation command:
elf2flash --input="Hello_MiosIl.elf" --output="0:/Tsers/Trumen/Tesktop/Project/flash/Hello NiosIl_cfi_flash.flash" [ Properties...
--boot="0:/altera/13 O=splinios2eds/componentsial tera_nios2/hoot_loader_cfi_srec" --base=0x300000 - -end=0:x1000000 (4

- -reset=0x800000 --verhose

File programming command:
nios2-flash-programmer "C:fTsers Trumen/Tesktop/Project/flashiHello_NiosII_cfi flash_flash" --base=0xS00000
--2idp=0x1031010 --i1d=0x0 --timestamp=1392441113 --device=1 --inztance=0 '--cable=URB-Blaster on localhost [URE-0]°

--program --verboze

| Information | Problems | Processing

Leaving target processor paused

* |




Finally...

Restart power on the development
board.

Download Niosll.sof of your project
“Niosll” to the board.

You will see that the LEDs blink!




The End.

Any question?



Reference

"My First Nios Il for Altera DE2-115
Board" by Terasic Technologies Inc.

"My First Nios Il for Altera DE2i-150
Board" by Terasic Technologies Inc.

"DE2-115 User Manual” by Terasic
Technologies Inc.
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