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About this manual

About this This tutorial provides all the steps for creating a Nios Il processor
manual system from the scratch for UP3. Also it shows how to create, com-
pile, debug and run a C/C++ program using the Nios Il IDE.

How to find

the e The Adobe Acrobat Find feature allows you to search the con-
. . tents of a PDF file. Use Ctrl + F to open the Find dialog box.
information Use Ctrl + N to open to the Go To Page dialog box.

e Thumbnail icons, which provide miniature preview of each
page, provide a link to the pages.

e Links allow you to jump to related information.
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How to contact SLS

How to For the most up-to-date information about SLS products, go to the
contact SLS SLS worldwide website at http://www.slscorp.com.

TABLE 1. Contact Information

Information Type E-mail

Product literature services, SLS literature | support@slscorp.com
services, Non-technical customer services,
Technical support.
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Introduction

Introduction

This tutorial walks you through the hardware & software develop-
ment flow. It shows you how to use SOPC Builder and the Quartus I
software to create and use your own Nios Il system

This tutorial is basically for users who are new to the Nios Il proces-
sor as well as users who are new to the concept of using embedded
systems in FPGA's. This tutorial guides you through the steps neces-
sary to create and compile a 32-bit Nios Il system design, called
nios2_in_up3. This simple, single-master Nios Il system consists of a
Nios Il embedded processor and associated system peripherals as
well as interconnections for use with the input & output hardware
available on the UP3 board.

This tutorial is divided into the following three sections:

e ‘Designing & Compiling’ - Teaches you how to use SOPC
builder to create the Nios |l system module in block design file
(-bdf) and how to compile the Nios Il design using the Quartus
I’ Compiler.

e ‘Programming’ - Teaches you how to use the Quartus Il Pro-
grammer and the USB-Blaster cable to configure the FPGA on
UP3 board. It also teaches you how to store the design in
PROM (EPCS1) provided on the board, so that the FPGA can
be configured with your design whenever power is applied to
the board.

* ‘Running the Software on Your Nios Il System’ - Provides the

instructions for running software on your Nios Il system using
the Nios Il integrated development environment (IDE).
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Hardware & Software Requirements

Hardware & The user will require following hardware & software
Software

. e A PC running with Win 2000/XP OS
Requirements

Nios Il'embedded processor
e The Quartus Il software version 4.0 SP1 or higher
o UP3 Education Kit or Nios Development boards.
e Altera USB Blaster/Byte Blaster download cable
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Designing and Compiling

Designing
and
Compiling

To use the instructions in this section, you need to be familiar with
the Quartus Il software interface-specifically toolbars. Refer to Quar-
tus Il help for more information about using the Quartus Il software.

Creating a Quartus Il Project

Here are the steps to create a new Quartus |l project:

Open the Quartus Il
Choose File>New Project Wizard..
Click Next.

Select Working Directory of the Project, Name of the project as
‘nios2_in_up3’ & top-level entity as ‘nios2_in_ up3’. Then Click
Next.

5. Click Next.

Click Next.

7. Select the family as ‘Cyclone’ and highlight the Yes combo box.
Click Next.

8. We will select the FPGA for UP3 board (which is Cyclone
EP1C6Q240C8), so under Filters / Speed Grade select 8. Then
under Available devices: highlight ‘EP1C6Q240C8'. Click Next.

9. Click Finish.
Start SOPC builder
SOPC builder is a software tool that allows you to create a fully func-
tioning, custom-embedded micro controller called the Nios Il system

module. A complete Nios Il system module contains a Nios Il embed-
ded processor and its associated peripherals.

N~

o

To start SOPC builder, perform the following steps:

1. Open the Quartus Il software.
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Designing and Compiling

2. Choose SOPC Builder (Tools menu). SOPC Builder displays
the Create New System dialog box.

3. Type ‘SystemTop’. See Figure 1

4. - Specify Verilog or VHDL in HDL Language field.
SOPC Builder generates plain text Verilog HDL or VHDL for all of its

native components depending on the language you choose.

FIGURE 1. Create New System dialog box

¥ Create New System x|

System Mame: IS':.fstemTDp E:

HOL Language
i verilog i~ wHDL

Cancel | Ok

5. Click OK. The Altera SOPC Builder - SystemTop window
appears and the System Contents tab is displayed.
You are now ready to set the speed and add the Nios Il CPU and

peripherals to your system. The components you will be adding are
located in the module pool on the left hand side of the System Con-
tent tab. See Figure 2.

The functionality of the SOPC Builder system depends on the hard-
ware on which it will run. Thus, specifying the target board is the first
step in creating a system
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Designing and Compiling

FIGURE 2. SOPC Builder

1M Altera SOPC Builder - SystemTop

=10/ x|
File System Maodule ‘iew Todls Help
System Caortents | System Generaﬂonl
F3 Mtera SOPC Builder = . — . " |
@ Interfaceto User Lagic Target: IUnspecmed Board J Target Device Family: Icyclone I System Clock Frequency: [46] MHz
F-fAvalon Modules

® Mioz Il Processar - After Lse | Module Rame I

Descrigtion I Base I Encl I
Bridges

ommunication

Display

P1C20 Hios Developme
P1510 Hios Developme
P1540 Hios Developme

sls_avalon_compact_fla
sls_avalon_ethernet
sls_avalon_pci

sls_avalon_sdram -
4 I »
Installed components
I EAE

Add | & creck | A fioye Up

W Mave Down

/%) Problem checking for web-updates (Unable to download component catalog; try agsin later)
The unknowen SOPC Builder installation st edic_devimodelstopmodelsibs 2isourc

poais2_for_esdk_rew! iz incompatible snd has been ighored. Version 2.8 or later is required.

Exit = Frey Mext = Generate
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Designing and Compiling

Specify Target Hardware Settings

The functionality of the SOPC Builder system depends on the hard-
ware-on which it will run. Thus, specifying the target board is the first
step in creating a system.

e Choose a board type in the Target pull-down menu, As UP3 is
not yet added in the menu, keep the ‘Unspecified Board'.

e Select the System Clock Frequency as 48Mhz.

Adding CPU & Peripherals

This section describes adding following modules to the SOPC
Builder.

e Nios Il 32-bit CPU

e JTAG UART

e Timer

e Avalon Tri State Bridge
e SLS_UP3_SRAM

e LED_PIO

Nios Il 32-bit CPU

To add the Nios Il 32-bit CPU, named CPU, perform the following
steps:

1. Under Avalon Modules, select Nios || Processor - Altera Corpo-
ration.

2. Click Add. The Nios Il configuration wizard titled Altera Nios Il -
cpu_0 displays.

3. Specify the following options in the Nios II Core tab.

o Select the processor core: Nios Il/s as in Figure 3

o Instruction Cash Size: 4Kbytes

12
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Designing and Compiling

FIGURE 3. Nios I

™ pltera Nios II - cpu_0 x|
JTAG Debug Module | Custarmn Instructions |
ZSelect a Mios Il core:
Nios Il/e INios Il/s Nios Il
. RISC RISC RISC
Nios Il 32-bit 32-bit F2-bit
Selectar Guide Instruction Cache Instruction Cache
Branch Prediction Branch Prediction
Family: Cyclone Data Cache
Dynamic Branch Prediction
fsystem: 45 MHz
Perfarmance at 48 MHz Upto 6 DMIPS Upto 21 DMIPS Upta 35 DMIPS
Liogic Usage E00-700 LE= 1200-1400 LEs 1400-1800 LEs
Memory Usage Twvo MdKs Twwo Mdks= + cache Three Mdks + cache
Instruction Cache Size: |4 Khytes "I [ata Cache Size: |2 Hhyies 'I
Cancel = Prew, Mext = | Finish |
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Designing and Compiling

4. Click the JTAG Debug Module tab and choose the highlighted

tab shown in Figure 4.

FIGURE 4. Nios Il Options

x|
Mins Il Core (JTAG Debug Madule {| Custom Instructions |
Select a debugging level:
Ho Debugger |Leuel 1 Level 2 |Leuel 3 Level 4 |
JTAG Target Connection JTAG Target Connection JTAG Target Connection JTAG Target Connection
Download Software Dovvnlozd Software Dowwnload Software Dowwnload Softvware
Software Breakpoints Software Breakpoints Software Breakpoints Software Breakpoints
2 Hardware Breakpoints 2 Hardweare Breakpoints 4 Hardware Breakpoints
2 Data Triggers 2 Data Triggers 4 Data Triggers
Instruction Trace Instruction Trace
Data Trace
On-Chip Trace On-Chip Trace
Off-Chip Trace
Mo LEs 300-400 LE= 800-900 LE= 2400-2700 LEs 3100-3700 LEs
Mo Wdks Twvo Maks Twvo Maks Four Maks Four Maks
Acvanced debug licenses can be purchased from FS2. bittp: Sy 152 com/d
Cancel = Prey Mext = | Finish |
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Designing and Compiling

5.. Click Finish and returning you to the main SOPC Builder win-
dow.
You will see errors in the SOPC Builder message display. However,

the issue causing the errors are resolved when the rest of the ele-
ments are added to the design. At this stage error messages can be
safely ignored.

JTAG UART

The JTAG UART interface component is added to reduce the num-
ber of connections necessary to ‘talk’ to the NIOS II. To add it

1. Select Communication > JTAG UART and click Add.. The
JTAG UART - jtag_uart 0 wizard displays as shown in Figure
5.

FIGURE 5. JTAG UART

1™ JTAG UART - jtag_uart_0 |

]| simuiation |

Wykite FIFC [ data from Swvalon to JTAG )

Drepth: |84 VI IRG Threshold: I g

™ Construct using redisters instead of memory blocks

Read FIFO [ data from JTAG to &Avalon )

Drepth: |84 VI IRG Threshold: I g

I Construct using redisters instead of memory blocks

Cancel | = Prew. | Mext = | Finizsh |

2. Accept the default options by clicking Finish.

System Level Solutions
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Designing and Compiling

Timer

The Timer is necessary for some of the default device drivers pro-
vided in the HAL system library. For example, the JTAG_UART. To

add the timer perform the following steps:

1. Choose Other > Interval Timer and click Add.
2. Leave the default settings in the Avalon Timer - timer_0 win-

dow. Figure 6.

FIGURE 6. Timer

1M Avalon Timer - timer_0

— Tirmeout Period

Initial Period: | 1 | |mseu:

Input Clock Freguency: 45 MHz

—

— Hardweare Options

Preset Configurations: |Full-featured

— Registers
[V wiritesble period
v Readable shapshot
v StartrStop control bits

— Output Signals

[ Timeout pulze (1 clock wide)

I Syztem reset an timeowt (Wvatchdog)

|Clin:k on a message ko locate source of err-:ur,l'warning.|

Cancel | = Prew Mext =

Finizh |

3. Click Finish.

16
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Designing and Compiling

External RAM Bus (Avalon Tri-State Bridge)

For the Nios Il system to communicate with memory external to the
FPGA on the Nios development board, you must add a bridge
between the Avalon bus. To add this:

1. Select Bridges > Avalon Tri-State Bridge and click Add. The
Avalon Tri-State Bridge - tri_state_bridge_0 wizard displays.
See Figure 7.

FIGURE 7. Avalon Tri-State Bridge

1M Avalon Tri-State Bridge - bri_state_bridge x|

Incoming Signals

 Redistered
Increases off-chip Frmax, but also increases lstency.
= Mt registered

Reduces latency, but alzo reduces off-chip Fmas.
METE: Check the Ihput Setup Times atalysis in the Guartus Compilation
Report to be sure your bus inputs meet system-level timing reguirements.

Outgoing address and control signals are alvways registered.

Cancel = Erey [HlEst = Finizh

2. Click Finish.

SLS _UP3_SRAM
Depending on which hardware you are using user has to select the
external SRAM or any memory. To add SLS_UP3_SRAM perform
the following steps:

1. Select Memory > SLS_UP3_SRAM and click Add.

2. The SRAM (IS61C6416-10T(OR equivalent) chip ) - sram_0
wizard displays. See figure 8.
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Designing and Compiling

FIGURE 8. UP3 SRAM

1M SpAM (IS61C6416-10T chip) - sram_0 X|

— Static RA

The ESDK Rev? Board has one 1561 CE416-10T SRAM chip arranged as
B4k 16-Bit Wiards (1 28KEyte total address span).

Memary Size: I 125 IkEi j

16 wWord Aligned Address Bits

— zenetic Memary Model (Simulstion Cnly)

¥ Include & functional metmary model inthe system testbench.

Canicel = Pres [Hext = | Finizh |

3. Click Finish.

LED PIO

To provide an interface for LED’s on UP3 Kit, add the LED PIO by
performing the following steps:

1. Select Other > PIO (Parallel 10) and click Add.

2. Specify the Options: Width = 4 and Direction = Output port only.
See Figure 9.
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Designing and Compiling

FIGURE 9. LED PIO

1™ Ay alon PIO - pio_D ﬁl

Basic Seftings | it Options | Simuistion |
~ Wit

|4_ hit=

PIO wyicith must be between 1 ahd 32 bits

~ Direction
" Bidirectional (tri-ztate) port=
" Input ports only

" Baoth input ahd output ports

& Cutput ports only

Cancel | = Hrey | [ewt = | Finizh |

Generating the System

To generate the design logic, perform the following steps.

1.
2.

Click the System Generation tab.

Specify the following settings from the Options window. Figure
10

HDL: Check this box

Simulation: Check this box if you have Modelism installed and
would like to simulate the design.

System Level Solutions
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Designing and Compiling

FIGURE 10. Generating the System

Altera SOPC Builde:

ystemTop
File System Module VWiew Tools Help

=18 x|

System Cumerﬂsl More "cpu_0" Settings  System Generation |

- Options

i a1 HE

¥ HOL. Generate systermn module logic in Yerilog,

[ Simuletion. Creats ModelSimitm) project files.

lAltera S0PC Builder ¥ersion 4.10 Build 181
Copyright (c) 1999-2Z004 Altera Corporation. &ll rights reserwed.

# 2005.01.13 (*) mk_custom sdk starting

# Z005.01.13

# 2005.01.13 (*) Finding all CPTs

# Z005.01.13 (*) Finding all available components

# 2005.01.13 (¥) Found 45 conponents

# 2005.01.13 (*] Finding all peripherals

# 2005.01.13 (¥) Finding software components

# 2005.01.13 {*] (A1l SDE Generation Skipped)

# 2005.01.13 (*) (41l TCL #cript Generation Skipped)
# 2005.01.13 (*) (No Libraries Built)

# 2005.01.13 (*] (Contents Generation Skipped)

# 2005.01.13 (*) mk_custom sdk finishing

# 2005.01.13 17:08:50 (*) Starting generation for system: SystemTop.

(¥) Reading project E:/IC_DEV/MODELS/TOFMODELS/USE_SLAVE ALTERA/SOURCE/FPGA/For_ESDE_RewZ ADC DAC SnaplIn/SystewTop.ptf.

0] cpu_b was generated with full capabilities and must be compiled in Guartus || with the same license
cpu_0: The reset address points to volatile memory . Execution of undefined code may occur upon reset.
U8 Frotlern chiecking forsweb-tpdstes ilnatlete dowvnloat comparent catalon) s st Eter)

Exit = Brey

Mexts =

TheunkaEYh SEPE BN HER et e Eterm Ete e _devmat e stosmoels/pe2isourcefptaps2 Tor esdl revils incampetibie and Hes Beemiantared Sy ersinn s Br steris reguired
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Designing and Compiling

3. Click Generate. See Figure 10.

4. When generation is complete, the SYSTEM GENERATION
COMPLETED message displays. DO NOT EXIT SOPC
BUILDER AT THIS POINT. We will return to this window prior to
testing the system with software.

Adding the Quartus Il Symbol to the BDF

During generation, SOPC Builder creates a symbol of the System-
Top, for use in Quartus Il. To add the symbol perform the following
steps:

1. Select File (menu) > New.

2. Under Device Design Files, highlight Block Diagram/Schematic
File. See Figure 11.
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Designing and Compiling

FIGURE 11. New Block Design File

New x|

Device Design Files | Software Files I Other Files I

Block DiagramsSchematic File
EDIF File

“erilog HDL File

WHDL File

0k I Cancel

3. Click OK.

4. Return to the Quartus Il software and double click anywhere
inside the BDF window. The Symbol dialog box appears. See
Figure 12.
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Designing and Compiling

FIGURE 12. BDF Dialog box

Symbol

Libraries:

| B = Project

i EHIE 1T op
£ d:ftoolsdalterad quartusd Jibraris

1| | 3

Mame:

|S_I.JstemT op

[ Bepeatinsert mode
[ Insert symbal as block
™| Launch Megswizard Flug|h

Megawizard Plug-ln Manager. .. |

ak. Cancel |

sternTop

clk
reset_n

out_port_from_the_pia_0[3..0]

be_n_to_the_sram_0O[1..0]
read_n_to_the_sran_0
zelect_n_to_the_sram_0
tri_state_bridoge_0_address[16..0]
tri_state_bridge_0_dsta[15..0]
werite_n_to_the_sram_0

System Level Solutions
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Designing and Compiling

5.. From Libraries, expand the Project directory by clicking the +
sign next. See Figure 12.

6. Click SystemTop. A large symbol will appear representing the
Nios Il system module you just created. See Figure 12.

7. Click OK. The Symbol dialog box closes and an outline of the
SystemTop symbol is attached to the pointer. See Figure 12.

8. Place the symbol so it lines up with the pins that are already in
the block design schematic files.

9. Choose Save.

10. After adding Inputs/Outpus, Inouts and pin assignments the
final BDF looks like Figure 13. Please refer the provided Refer-
ence Design.

FIGURE 13. Final BDF

Option | Yalue
[Location [PIN_114
Option | Yalue
[Location [PIN_11]

' [Option
© |Location|PIM_29

- iSystemTop

——alk

et_n

:
|Lecation|FIN_7

out_port_from_the_pio_0[3..0]

il
PIN_23

be_n_ta_the_sram_0[1..0]

| Option | Walue | :
[Location [PIN 82 © © -

read_n_to_the_sam_0 |—i—
select_n_to_the_sam_0 +— - 3
Iri_state_bridge_01_address[16..0] e LIS
tri_state_bridge_0_data[15..0]
write_n_to_the_sram_01

Option Option [ Walue | .
Location |FIN_93] ©
Location|PIN_881 -
Location|FIM_27} -
[Cocation [FTH_S61 -
Location |PIN_E5] |
Location|PIN_84] -
Location|[FIM 23] -
Location|FIN_63| -
Location [FIM_E4]
Location|PIN_G65] -
Location|FIM_Gfi| -
Location|FIN_67 | -
Location |FIN_68]
Location|PIN_74] -

Location|
Location|FIN_g

Lacation|PIN_08] -
Location|PIN_10( -
Location|PIN_10] |
Location|FIN_109 :
-+ |Location|[PIH_10f -
* - [Location|FIA_113 -
. . [Location|PFTH_35]
0 |Location[PIN_97 [
Location|PIH_94} -
Location|PIN_101 -
Location|FIH_107

oo [Location|PIH_10% : Location |[FIN_F4 -
++ [Location[PIN_107 - Location .

+ oo [Location[FIN_11g - - -
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Designing and Compiling

4, Quartus II -

&b Fle Edit Wew Project Assignments Processing Iools Window Help

Compiling the Design

During compilation, the Compiler locates and processes all design,
project files, generates messages and reports related to the current
compilation, creates the SRAM object file (.sof) as well as any
optional programming files.

To compile the nios2_in_up3 design, follow these steps:

1. Choose Start Compilation (Processing menu), or click the Start
Compilation toolbar button. If you get a message asking if you
want to save the changes you made the BDF file, choose Yes.

2. When compilation completes, you can view the results in the
nios2_in_up3 Compilation Report window. See Figure 14.

FIGURE 14. Compilation Report Window

_18]x]
_13x]

sdk_support,’ 2_in_up3 - nios2_in_up3 - [nios2_in_up3 Compilation Report]

[EEEIEIEEE

[nios2_in_un3

Flxse® | o(r 2 b |(&®

2l EH9 Compilation Report
Entiy Logie Cells [LC ZB Legal otice
Compilation Hisrarchy & Flow Summary
— -~ ¢=HEER Flaw Settings
2 rios2_in_up3 1923000 114 EHEB Flow Elapsed Time
~&pB Flow Log
EB1 Analysis & Synthesis Flow Status Successiul - Tus Nov 09 15:32:03 2004
S0 Ficcer Quartus Il Version 4.1 Build 181 08/29/2004 5J Full Version
S Assembler Revision M 02 inup
S0 i Anlyzsr evision Name rios2_in_up
Top-lvel Entity Name  nios2_in_up3
< | Family Cyclone
Device EP1CE0240C8
Tirming Madels Production
B Total logic elements 1,923 /5.980(32 %)
Moduls Pragiess 7 | Time & Tatal pins 45 /185(24 %)
Full Compilation 00:02:22 Total memony bits 45,524 /92160 49 % |
- nalysis & Synthesis| 00:00:59) Total PLLs 0/2(0%)
Fitter 00:01:12
- Assembler 00:00:05,
Timing &nalyzer 000004,

<

Infa:
Infa:
Infi
Infa:
Infy
Infi
Infa:
Infy
Info:
Infa:
Infi

o: Quartus 1| Full Compilation was successful. 0 errors, 176 wamings

Clock ok has Intemal fmar of 65 93 MHz betwesn source register SystamT op:inatlopu_U-the_opu_Olis_fil_inelB] and destination register 5 ystemT aprinsticpu_ 0 the._cpi_Dld_readdata_d1[21] (per =]
Clack altera_internal_tag™TCKUTAP has Intemal fmax of 11101 MHz between source register sid_hub:sld_hub_institag_debug_made_usr] and destination register SystemT opinstitag_uar_O:t-

0 Mo valid register-to-register paths exist for clock altera_internal_jtag"UFDATELSER

tsu for register SystemT opinstid]_reset_n_sources [dats pin = rsset_b, clock pin = ck] is B.701 ns

o tea from clock clk to destination pin SramDatal0] through register SystemT opinsti_state_bridge_0_avalon_slave_arbitrator, the_tr_state_bridge_0_avalon_slaveld]_in_a_wiite_cycle is 8296 ns
o: Longest tpd from saurce pin altera_intemal_itag~TD0 ta destination pin ahera_reserved_tdo is 2.124 ns

th for register sld_hub:sid_hub_instlsld_jtaq_state_machinetaq_state_machinelstate(1] [dats pin = sltera_intemal_itag™TMSLITAP, clack pin = altera_intemal_itag™TCKUTAP] is 3 963 ns

‘o: Minimum tea from elock ol to destination pin SramCe_b through register SystemT ap:instii_state_bridge_0_avalon_slave_arbitratorthe_tri_state_bridge_0_avalon_slavelselect_n_to_the_siam_01i

Shartest tpd from source pin altera_intemal_jtag™TOD to destination pin altera_reserved tdais 2124 ns
Quartus Il Timing Analyzer was suscesshul. 0 erars, 1 watring

o

System

Message: O of 605 4| | [Cocation

Processing

=l [ Coeate

For Help, press FL

L T2 3| Ide [ [mom |
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Programming

Programming After successful compilation, the Quartus Il Compiler generates one
or more programming files that the Programmer uses to program or
configure a device.

To program your design, perform the following steps.

1. Choose Programmer (Tool menu). The Programmer window
opens.

2. In the Mode list of the programmer window, make sure JTAG is
selected.

3. Click Hardware Setup.. to configure the programming hard-
ware. The Hardware Setup dialog box appears.

4. From the Hardware column, select USB Blaster or Byte Blaster,
which you are using.

5. Click Close to exit the Hardware Setup window.

6. In the Programmer window, turn on Program/Configure. See
Figure 15.

7. Click Start.
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Programming

FIGURE 15. Programmer Window

< Quartus II Programmer - [Chain1.cdf*]

File Edit Processing Help

=0l

E Hardware Setup... |BPtEB|53tEl [LPTT]

Mode: | ITAG j Progress: |

[}
&2

Wi Start

i Stop =
a4 Auto Detect
¥ Delete

(2 Add File...

B2 Chang File..
Bl SaveFie.

[ Add Device...
fue

P Down

1]

Plog_ram#

Checlsum Ugercode Yerify

Examine

Ready

[ owm[ g
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Running Niosll IDE

Running
Niosll IDE

We will be using Nios Il Integrated Development Environment (IDE)
to run our software on top of Nios Il System. To start the Nios Il IDE
from the Quartus Il software, perform the following steps:

Creating the Software
1. Click the System Generation tab of the SOPC Builder, then
click the Run Nios Il IDE button.

2. From the opening window, choose File > New C/C++ Applica-
tion.

3. Highlight Altera Nios Il & C/C++ Application & Click Nextt.
4. Keep the setting as shown in Figure 16.

28
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Running Niosll IDE

FIGURE 16. New Project

./New Project 1[

C/C++ Application
Click Finish to create this project with a default system library @

Marne: I hello_warld_g|

¥ Use Default Lacation

Eath; I ENESDK_SupportiMiosIT_On_UP3softwarethello_world_9 Browse, .. |
—Select Target Hardware
SOPC Builder System: IE:'I.ESDK_Support'l,NiosII_On_UPSH,SystemTop.ptF j Browse, .. |
CPL: Icpu_D j
—Select Project Template
Descripkion
Hello LED ) ’7 Simple program that prinks ‘Hello from Mios I1' ‘
Hello Freestanding
Cuskom Instruckion Tutorial Details
Count Binar
Blark ijec{ This example prints ‘Hello from Mios IT' to the STDOUT = &
Binard Diagnostics strean.
Flash Test:
lersyst:nses This example runs on the Nios II ‘standard’,
" ‘full_featured', 'Fast’, and ‘low_cost' example designs. It
MicroC fO5-11 M Ei = 9 9 =
M:E:EC,I::OS—II il runs with or withaut the MicroC/0S-1L RTOS and
MicraC JO5-11 Tutorial requires a STDOUT device in your system's hardware, _I
-
Hello MicroC/OS-11 x|

< Back MNext = | Einish I Cancel

5. Click Finish.

Building the Software

Perform the following steps:

1. To build your project, right click on your project in the navigator
pane and select Build Project. See Figure 17.

2. When the build process successfully completes, you can run
the project.

3. See Figure 17.
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FIGURE 17. Building the project

/C++ Development - hello_world.c - Nios IT IDE

L =10l ]
File Edit Mavigate Search Run Project Tools  Wwindow  Help
- = I — =
I-HR e |a|FSD|F-%-&-||s]vs-2-||B¥ 2
B C/C++ Frai » || [€]hello_waorld.c Xl 2=/ outline X
% i |:D: f: "Hello World"™ example L ‘.? ° laz
5 & helo_ward 3 N hese U suwioh
@ maini): int
Progress Information
application. stF @ Building project. ..
readme, bxt
Eﬂ""ﬁ- hello_world_2_syslit T TIITITTT]
M1 Mios II Device Drive ;
Building hella_world_9_swslib. ..
[ (=F=fuch g a ) ol N u)
*
* In the 3W Application project (hello_world):
w
1| |
%C-Build [hella_world_9_syslib] j_ 4
make -2 all &
Build completed
1 | B =
C/C++ Projects | Mavigakor Tasks IC-BuiId JProperties |C0nsole
Jhello_world_2
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Running the Program

To run your program on the development board, perform the follow-
ing steps:

1. Choose Run > Run.. in the main Nios Il IDE window.

2. Double Click on Nios li Hardware in the Configurations browser
on the left-hand side. The run window displays.

3. If you have more than one JTAG cable connection, then you
will need to select the Target Connection.tab and choose the
cable that is connected to your board from the JTAG cable pull
down menu.

4. Accept the default and click Run.

FIGURE 18. Running the program

[ orun x|

Create, manage, and run configurations q

Configurations: Marne: | hello_warld_9 Mias 1T HW configuration
= Mios II Harc
eTclo [
Mios 1T Instt Main |J,|,|,|L Target Connectionl % Debugger I :{3 Source I :ﬁ gommonl
(118 Mios 11 Mad: Help |
Project:
Ihello_world_g Browse... |
Mios ITELF Executable:
|Debug,|’hello_w0rld_9.elf Search,. . |
Target Hardware
SOPC Builder System: |E:'I.ESDK_Support'l,NiosII_On_UPS'l,SystemTop.ptf Browse, .. |
CPLL: Icpu_D j
W Build project and dependents {if required) before launching
W walidate Mios 1T system ID before software download
I [R—
Hew Al | Rexyert |
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FIGURE 19. Hello world on hardware

Eile

/C++ Development - hello_world.c - Nios II IDE

=10f x|

EE

:2

[

Edit Mavigate Search Run Project Tools Window Help
= & N i = ]
Be n|lFSsa|]s-x-a-||2]lvwe-2-]|B¥ 5
& CIC++ Projects v x || [€]hello_world.c Xl o= Cutline X
C:IEDL|:D: f:"HllIﬂld” 1 > E‘.‘E.laz
-1 hello_werld_a LooEen fnEann SxAMpLs. o stdioh
. B es b . il :' t
_gz 5;1@5 * Thisz exsawple prints 'Hello from Nios II' to © main() : in
'Eﬂ hﬂoimﬂdc # the Nios II 'standard', 'full featured', 'fas
A IiEatic-n IstF * dezigns. It runs with or without the MicroC/ O
r::dme txtl * device in your system's hardware.
' . * The mwemory footprint of this hosted applicati
E-@ hello_world 9_sysib [Systen * uzing the standard reference deiscn
F-1aF Mios II Device Drivers N el g
* You can reduce the footprint to as little as
* in the Nios II IDE, though this affects the £
* The options available a&s well as their effect
* Check in the Nios II ZSoftware Dewvelopers HManu
* description.
*
# In the 3W Application project (hello world]:
* b d
a| | 3
(k-85 x

| |

nins
nios:a
niosa

Hello

1

—terminal: connected to hardware target using JTLG TLET on cable
—terminal: "ByteBlasterII [LPT1]"™, device 1, instance O
—terminal: starting in termwinal mode only (Control-C exits)

from Nios IT!

-

| o

C/C++ Projects | Mavigakor

Tasks | C-Build | Properties IConsoleJ
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On Clicking Run, the Nios Il IDE downloads the software, resets the
processor, and starts execution of the software. At some point, the
Nios IF'IDE “running” window displays with a message in the console
window. See Figure 19.

For the above case, user will see “Hello from Nios II!” in the console
window. Provided there are no errors during Compilation and the run
process.

Now try using the NIOS Il IDE to glow the LEDs on the UP3 board.
HINT: Look at the memory map created by the SOPC builder.
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