Dallas Logic

r a n

Quicgate NIOSII Reference Design Instructions

Tool version: QUARTUS II 7.2 sp3 / NIOSII IDE 7.2 Build sp3

The following instructions were written using the “quicnios_2C5” design, however,
the same instructions can be applied to the “quicnios_2C8” design.

To Begin unzip the quicnios_2cx.zip file in your working directory.

Step 1: Quartus II

The project has been simply zipped instead of archived. This was done because the
archive feature does not include custom SOPC components, thus you currently have a
complete image of the original build directory. If you choose, you can open the design,
open SOPC builder, regenerate the NIOSII core and then recompile the design. This
however is not necessary to build and flash the NIOSII software design

Step 2: NIOS II IDE ( Importing and system library generation)

¢ Launch the NIOSII IDE (Take all the defaults unless you are an experience user)

quicnios_2c5

I:I quicnios_sim
=] saftware
I:I quichios 2c5

If you look at the unzipped directory you should have a structure similar to the above.
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If you have not recompiled the design the “db” directory will be missing. This was done
to reduce the size of the zip file and is not required for programming/ flashing.

Notice that under the software directory there is a quicnios_2Cx directory. This is the
location of the simple software project. The first step is to import this project into the IDE.

® To import the Quicnios design select “IMPORT” from the file menu. (shown
below)

JNios II C/C++ - Nios I1 IDE
File Edit Mavigate Search Project Tools Run Window Help

T Alk+Shift+r k| L J %‘fb - G - % - J ¢
Open File, .. —
|
Close Chrl-Hh ]
Clase &l CerH-sShift+it |
. Save Chrl+5
. SAVE A5,
| L CErl+Shift+3
Rewverk
Mawe. .,
Rename. .. Fz
Refresh F5
Convert Line Delimiters To L4
fl Frirt... Chrl+F
Switch Warkspace, ..
BT
£ Export. ..
Properties Alb+Enter
Exit

®  Once selected the following window will open. (shown below)
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~ Select

P

2rrc

1E50

1 = warmngs (1 Ieerg

Select an impaort source:

L= General
(= Alkera Hios 11

----- 1":‘\’]\ Existing Mios IT IDE project into warkspace

S 1‘?} Existing Mios I software build bools project or Folder inko workspace
(= T+

B CHS

#-(= Team

(7l = Back I Mext = I Finish Cancel

e Select the “Existing Nios II IDE project into workspace” press NEXT
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the workspace,

Project name: I guicnios_cS

x|
__ Import Project From File System
Create a new IDE praject From a Mios 1T IDE project in the file syskem, This does nok copy the project ba f ;
-

Project conkents: | Cihkesthquicnios_2cSisoftwarelquicnios_2cS Bronwse. .,
Please select the direckory which contains an existing Mios I IDE project,

wtarning: please make sure that the critical hidden project files such as .project, .cdtproject, cdebuild
are writable, and do nok have hidden (H) or read-only (R attributes set, Failure to do so may resulk in animport Failore,

(7 = Back Mext = | Finish I Cancel

1 Ewrarnimgs (1 Ien)

* Browse to the location of the quicnios_2cx design located in the software
directory and press FINISH.
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Eip

.'Import Nios II Project From Fil

=
x|
Import Project From File System —
Zreate a new IDE project From a Mios I IDE project in the File system. This does nok copy the project bo ; :.-
the workspace, o

Project name: I quicnios_c5

Project contents: I Zritestlquicnios_2cSisoftwarelquicnios_2c5 Browse, .. |
Please select the dirertnry whirh ronbains an existinn Mins 17 TDF nrnieck.
JRemove generated folders x|
Warning: plea:

are writable, 2

D you wank o remove the projeck Release andfor Debug direckaries
{recommended) ¥

import Failure.,

0 errc
Dhesc

= Ewarnmgs (1 1emy

(Z) < Back | Mext = | Finish I

Cancel

Press Yes to remove the previous RELEASE / DEBUG directories.

Next, You will need to build a new System library.
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JNios I C/C++ - Nios IT IDE
File Edit Mavigate Search Projeck Tools Run Window Help

S I Project. .. = =
Open File... -
(g Mios IT C/C++ Application
Close Chrl- 5 E— |7
Clozz Al Cieh I [‘c“} Mins IT User-Makefile CfC++ Application
| EEE CEH+5 (g} Mios IT CfC++ Library
. Save As,,, 2% Source Folder
| B Chrl+shift+5 | ¢ Source File
Rewvert k7 Header File
Mave. . (& Class
Rename. .. Fz L=<j- Other. ..
Refresh F5
Canvert Ling Delimiters To »
il Frint... Chrl+P

Switch Workspace. ..

g Import...
5 Export...

Properties Alt+Enter

Exit

e Under the File pull down tab, select NEW and NIOS II System Library. (Shown
above)
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rojeckt T

./New Project

r

Nios II System Library
i Create a new Mios IT system library project.
SN =

Marmne; Iquicniu:us_ES_s';.stib

[~ specify Location

Lacation: |C:'l,altera'I,?2'mi0s2eu:|s'I,I:uin'\ecIi|:|se'l,niu:usz-ide-wu:urkspace-?.2

—5eleck Target Hardware,

Browse, ., |

SOPC Builder System PTF File: I Z\kesthquicios _2cShquicnios, ptf j Browse. . |
CPL: Icpu_I:I ﬂ
—Select Type of RTOS,
nione [single-threaded) Nios II Hardware Sbstraction Layer
MicraC fi05-11
(7 Firish I Carcel

| )

[%! Problems 52

Console | Properties |

oE ©

an oL

g
-

0 errors, 1 warning, 0 infos

e Setup your system library to look like the above window.

The Name above is quicnios_cx_syslib. Insert either a 5 or 8 for the x depending on

the board you are using.
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I Nios 1T C/C++ - Nios II IDE
File Edit Mavigate Search Project Tools Run Window Help

JL=i|>' |0-70J@'|53'C{}‘@'J$vﬁ-i
=08
RERE
'_pc- altera.components
: IEC' quicnios_cS
B
Tew 3

a0 Inka

Open in New Window

Rebuild Index

Active Build Configuration L4
Build Project

Clean Project

= Copy

. Paste
Delete
Mavwe, .,
Rename

£2g Import...
£ Expoart...

¢§' Refresh

Close Project

Team 4
Compare With L4
Restare From Local History, ..

[Z1 Problems 52 Ca

0 errars, 1 warning, 0inf

Descripkion £
= - Warnings (1 it
& Invalid proje

e Next right click over the newly created syslib and select properties.
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Nios

II IDE

Propetties for quicnios_c5_syslib

I type filker bext

- Info

- Builders

o CC 4+ Build

- CJC++ Documentation

- CJC++ File Tvpes

o CfC4+ Include Paths and
- CIC++ Indexer

- CJC++ Make Project

- CJC++ Project Paths

System Library

=10l =]
~=1ol =]
- =

—Target Hardware:

SOPC Builder System: | Ciitestguicnios_2c5quicnios, ptf

Browse. ., |

CPLU: | cpu_0

— System Library Contents
RTOS:

RTOS Cptions ... |

Inone (single-threaded)

K1

r—Linker Script
€ Custom linker script

I none

- Project References
- Refactoring History
- Syskem Library

V' Clean exit (flush buffers)

I Reduced device drivers

I~ small C library

I MaodelSim only, no hardware support

[l Program nesver exits

v Suppork C++

™ Lightweight device driver APT
[ Link with profiing library

[ Usea separate exception stack

Exception stack memary:

ml Unimplemented instruction handler ™ Run time stack checking

Software Components. ., |

skdout: Ijtag_uart_D j ¥ Use auto-generated linker script

stderr: Jitag_uart 0 =l Program memary {.bext):

stdin: |jtag_uart_0 j Feead-only data memory {.rodata):

System clock timer: feimer_o [ Readfwrite data memary [ rwdata):
Timestamp timer: Inone j He:ap memory:

IMax file descriptors: | 32 Skack memory:

IMaximumn exception stack size (bytes): I

Select.., |

I jv

Help I Restore Defaulks |

Apply |

QK | Cancel |

I

{rites anv confiquration chanaes to disk and closes dialog

e Next, setup the syslib panel so that it looks identical to the panel (shown above).

Dallas Logic Corporation
2300 McDermott Road e #200-305 e Plano, TX 75025
www.dallaslogic.com Ph. 972-359-2953




JNios II C/C++ - Nios II IDE

File Edit Mavigate Search Project Tools Run  Win
JL=€_|>" |¢7¢J@'ﬁ’c¢'@'_
[ ios i i+ roects. X I

.|—d§‘:v

il New 4
[#-1= guicn

Go Inko

Open in kew Window

Rebuild Index

Ackive Build Configuration 4
Run As r
Debug As »
Build Project

Clean Project

= Copy

I Fasts
Delete
Mave. ..
Renarne

g Impart...
£ Export...

7 Refresh
Close Project

Tearm PR P
Campare With * |0 error

Restore from Local Hiskory. . Descr

Properties

System Library Properties

Right click over the quicnios_2cx directory and select properties (shown above).
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.'Nios II C/C++ - Nios II IDE

File Edit Mawvigate Search Projec 'Properties for quicnios._c5 N [=I
=i - = - -
J L] | s J €& | type filter text Associated System Library - v
m l
IAnfD iaked System Lib ol |
| b
i | Bjidosri EE oystem e Target: Mios IT Application
<
::cf‘ sltera.campanents -~ ZJC++ Build Svstem Library: | quicnios_c5_syslib
[#1l=F guicnios_c5 i
R g . (C/C+ Documentation Mote: A rebuild of this project is recommended if the associated system library is changed.
F= quicnios_c5_syslib [quicnios] - C{C++ File Types
- CfC++ Indexer System Library Properties, .. |
- Project References
- Refactaring History
I
Help Restore Defaults | Apply |
1 | »]
2] K, | Cancel |
[TTE7 Problems &5 . Conscle [ Properties |

¢ In the properties for quicnios_2cx window select the “Associated System
library”’entry and browse to the quicnios_cx_syslib created earlier.

You are now ready to build the project.
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JNios IT C/C++ - Nios IT IDE

File Edit Mavigate Search Project Tools Run  Win
Jl=<j' |nTnJTﬁ’53’CV'@?'_

[ pios 11 Clct+ Frojects % UGN

f_:cf' altera components
e
FeS quion  Mew

Go Inta

Open in New Window

Rebuild Index

Ackive Build Configuration
Run As L4
Debug As 4
Build Proj

Clean Project

=| Copy
I Faste
Delete
Mave, .,
Rename

£y Import. ..
£ Export...

Qéh Refresh

Close Project

Team L4
Campate With 4
Restaore From Local Histary. ..

Properties

Swstem Library Properties

e Right click over the quicnios_cx project and select “Build Project”

If the above steps were followed correctly, the build should complete without error

(shown below).

Problems | & consale &3 Properties

C-Build [quicnios_c5]
LTEAT1INg JeEne

TareEd_&app.Si. ..

Post-processing to create epos_controller boot rom.flash

Hardware simulation is not enabled for the target S0PC Builder system.
hardware simulation model contents and simulation syubol files. [(MNote:
the instruction set simulator.)

FPost-processing to create Wector.hex

Euild completed in 14.64 seconds

Skipping creation of
This does not affect
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Step 3: NIOS II IDE (Quartus II Programmer)

You are now ready to program the quicnios_2cx .sof image into your quicgate board.

This is required in order to Flash the NIOSII software image.

IMPORTANT:
Connect the programmer to the 10 Pin header labeled “JTAG” located on the quicgate
module. Be sure that the PIN 1 indicating stripe on the programmer is oriented to the

PIN 1 identifier on the quicgate module.

Next apply power to the quicgate module.

.'INil:ls 11 C/C++ - Mios IT IDE
File Edit Mawvigate Search Project | Tools Run  Window Help

J % - | = J & - &89 &g Flash Programmer. .. - J (%
m q'y’} Quartus II Programmer . ..
|87

el LliCTios_CS

-1 quicnins_c5_syslb [quicnias]

¢ From the “Tools” pull down menu select the Quartus II Programmer. The window
below should open.
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i =1 =

= @ =l || & outline is nat 2

; 1'3 Quartus IT Programmet - [Chainl.cdf*] -0 x|
Flle Edit Options Processing Help

li cfa ez Setup...l |USB-BIastel [U5E-0] Mode:IJTAG j Frogress: | 0%

[~ Enable realtime ISP ta allow background programming [for M || devices)

Wi Start |
i Stop |
# Auto Detect |
¥ Delete | Ets
B Add File.. | i
5_C!
i Change File... |
Bl ave File... |
(2 Add Device... |
i Up |
wﬂ Do |
1]

Type | Message

O= '“uumie éa

Pragrarm,
Configure

Checksum Werify

FFFFRFFE

mll

e Press the “Auto Detect” button, the 2cx FPGA should now be an identified device.
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|0_Tujiﬁ'lflﬁ' C‘:}'G{'}'Jﬁvﬁv%vj[gﬁhjn:‘vj

| 4@' Quartus IT Programmer - [Chainl.cdf*]
File Edit ©Options Processing Help

) = Hardware Setup...l |L|SE-EIaster [UsE-0] tode: I‘JT'&"G

i " Enable realtime ISP to allovs background programming [for Mas || devices]
i

po St | Device Checksum
mit Stop | E Delete Del
ﬁﬂ Ao Detect | Add File., ..
Change File...
¥ Delete Save File...
G Add File.. Add RS File. .

Chamge IPS File...

& Change File Delete IPS File

m, S ave File. | Attach Flash Device. .

Change Flash Device. ..
B 2dd Device Delete Flash Device
1& Up Add Device. .,
Change Device. ..
.ﬁ'ﬂ [N
F | g AlE+UE Arrow
Dot BlE+-Doatrm Sera =

Type |Hessage

ISP CLAME State Editar.. .
Froperies

Right click over the listed device and select “Change File”. Browse to the
quicnios_2cx Quartus II project directory and select the “top.sof” file.

Press the “Start” button. Once the programming operation has completed all of
the LEDs on the quicgate module should be ON.

Close the programmer.

Step 3: NIOS II IDE (Flash Programmer)

From the “Tools” pull down select the Flash Programmer (shown below).
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JNios 11 C/C++ - Nios II IDE
File Edit Mavigate Search Project | Tools Fun Window  Help

¥ Flash Programmer. ..
@- Quartus II Programmer. .,

__,_
4
v
2,
4

=
5

The window below should open.

— || —Ilu_ L e L

Flash Programmer )

ey —+|
Ir ow
| = Configure launch settings From this dialog: —

I—. ks
type fiker bext “ - Press the Mew' button ko creste a configuration of the selected kvpe.

Flash Programmet

:=| - Press the 'Duplicate’ button to copy the selected configuration, [

¢!
¥ - Press the 'Delete’ button to remove the selected configuration,
}:0 - Press the 'Filker' button to configure filkering options,

- Edit or wiew an exisking configuration by selecting it,

I Timll

Configure launch perspective settings from the Perspectives preference page,

(7 Program Flash I Close
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e Press the “New Configuration” icon located at the top left of the flash
programmer window, the window below should open.

.Flash Programmer

Program project to flash memory on target board

@ Yau must program both the software project and FPGA configuration data when the CPU reset address is in EPCS Flash memnoty,

Cle

MName: I quicnios_cS programrner

o | | v Filker rext

E‘@ Flash Prograrnmer

quicnios_cS programmel

Target Conneckion

Target Board: Triple Speed Ethernet - Altera Corporation
¥ Program software project into Flash memary

Project:

| quicnios_cS

Mios IT ELF Executable:

| Debugfquicnios_c5.elf

Target Hardware

S0OPC Builder System ETF File: I C:kestiguicnios_2cShquicnios, pkf j
P Icpu_D ﬂ
Additional nios2-flash-programmer arguments: I s
[ Pragram FPGA configuration data into hardware-image region of Flash memory
FP5A Confiquration (SOFY: | Ciltestiquicnins ZcSitop, saf hl
appky Revert
(7 Praogran Flash I Close |

i

Regarding the Target Board : Why does the target board report “Trible Speed

Ethernet”

||the instruction set simulator.)

This is the original question and reply received from Altera support:

Question:

1) In version 6.0 we were still using board files that were selected in sopc and then identified in the flash
programmer as the "Target Board". Now that we do not select a board file in SOPC, | notice that the target
board file in the flash programmer identifies the board as "Triple Speed Ethernet" even though my design
does not include Ethernet at all. Is this just something left over from the earlier versions? The flash
programmer operated correctly, so my guess is it was just a left over.

Answer:
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1. My guess is that this is something left over from the 6.0 version Unfortunately, 7.2 no longer has the Make
Target board feature since we have moved to using the Component Editor.

So ignore the target board reporting for version 7.2, this is a legacy feature that is no
longer required / supported.

e Next, set up your flash programmer panel like the following two panels. Shown
below are the top and bottom of a single panel. The entire window would not fit
on a single screen shot.

1
on target board
15ing script Cifkestfquicnios_2cSfsoftwarequicnios_2cS/Debug/quicnios_cS_programmer.sh),

| Mame: |quicniu:|s_c5 prograrmmer

Target Connection

a
Target Board: Triple Speed Ethernet - Altera Corporation Help | —

¥ Program software project inta Flash memory:

Projeck:
| gquicnios_cS Browse, ., |

Mios 1T ELF Executable:

| Debugfquicnios_cS.elf Search, .. |

Target Hardware

SOPC Builder System PTF File: I Ci\testiquicnios_ZcShquicnios., pkf j Brovse, , |
[~

CPLL: Icpu_D

Additional niosz2-flash-programmer arguments: | Load 101 File |

[¥ Program FPGA configuration data into hardware-image region of flash memory

FPGA Configuration (30F); |C:'I,test'l,quicnins_ZcS'l,top.snF Browse, .. | ||
Hardware Image: ICustom j Mernary Iepcs_controller j OffFset: IEIxEl

™ Program afils inko flash memory

. I n 1=

Apply | Renverk |

Program Flash I Close |
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Bottom half of flash programmer

|| Mame: Iquicnios_cS programmer

Target Conneckion
| quicnios_cS Browse. .. | =

[dims IT ELF Executable:

| Debug/quicnios_cS,elf Search,,, |

Target Hardware

SCPE Builder Swstem PTF File: I Ciibesthquicnios_ZcShquichios, pkf j Browse, ,, |
CPL: Icpu_lZl j
Additional nios2-flash-programmer argurments: | Load DI File |

¥ Frogram FPGA configuration data into hardware-image region of Flash mermary

FPiA Canfiguration (SOF): |C:'l,test'l,quicnios_2c5'|,top.sof Browse, ., |
Hardware Image: ICustom 'l [emary: Iepcs_controller j Offsek: |D><EI

[~ Program a File into Flash memory

File: | Browse, .. |

MEMmory: Iepcs_controller j Offsek: | 0x0

W Yalidate Nios IT system ID before software download =

Apply | Reeverk |

Program Flash I Close |

® Once your panel is setup press the “Program Flash” Button

After completing the Flash operation, you should see a similar message in the console
window (shown below).
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Tools Run  window Help

G G B0 @ ]

7 | Prios 11 c

=g =g EE Qutline &3
-.1><'L" = An outling is nok available
(&) Make Targets 5% )
A== quicnios_c5_sys!
Problems | Bl Console 52 Properties ® & | i) u§| il 2 - X
<kerminated = quicnios_cS programmer [Flash Programmer] quicnios_c5_programmer,sh (5112 (08 7:39 PIM)
Checkswmned/read 6ekE in 1.8=
00010000  0O%): Erasing
000=0000 (50%) : Erasing
Erazed 12Z8KE in Z.13 (60.9kEBE/=3)
00010000 f 0%): Progrataoincg
00020000 (50%) : Programming
Programmed 63EB +65EE in 1.7s (75.2EEB/=)
Iid not attempt to verify device contents
Legving target processor paused
[ )

Now remove the programmer from the JTAG header and Cycle Power. The NIOS

IT controller should begin cycling the LEDS.

More Questions?
Use the Dallas Logic Forums located at

http://www.dallaslogic.com/forum/default.asp
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