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@4 New Project Wizard

Introduction

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

*eEee e

EDA tool settings

Project name and directory

Name of the topJevel design entity
Project files and libraries

Target device family and device

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

[T Don't shawe me this introduction again

o=

= (=)

\N_ -

/

[l=2]
o

\
I

NEXT 2 ) v

@3 New Project Wizard

Directol Top-Level Enti elofb

/y.ﬂam&‘l:a\ ty [pag 1
ylﬁt is the working directory for this priWect?

U4 D: fhome/design/ethermac/nios2e_sys

' What is the name of this project?

\ =
\

|

nios2e_sys

What is the name of the topevel design entity dr this project? This name is case sensitive and must exactly match

the entity name in the design file.
Niios2e_sys

Use ExingProject Settings,..

-

1 =

i =

’

,‘——~\

[

< Back ‘

Mext = l [,'Einish ] [ Cancel ] [ Help ]

\N_ -

BEtOAILE [

=z
=]
=y

1/ethermac/nios2e_sys. 7B x4 4% : nios2e_sys

ZIRE



@ 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.
Eﬂﬁ Wﬂmmmﬂ\ﬁt@ﬂiwied later.

~

-
o Flename: 2e_sys.gsf
P i nios2e_sys.gs \\ =)

‘ File Mame Type Library Design Entry/Synthesis Tz':l HDL Version Add Al
\ eril... 4

(N Default
\~. nios2... Qsy.. ’, Remove
= - Up
Down
Properties

Specify the path names of any non-default libraries.

o

Vd \‘
<B_a& I Next > I‘V Finish ][ Cancel ]l Help

N

nios2e_sys.v, nios2e_sys.gsf, nios2e. qsys #5157 —4 & L TEM

@ New Project Wizard

Family & Device Settings [page 3 of 5]

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

Device family Show in 'Available devices' list

Eamily: |Cyclone ITI A Package: [My - ]
Devices: |All - Pin count: [my v ]

Target device Speed grade: ["\m‘I hd ]

() Auto device selected by the Fitter Name filter:

Specific device selected in "Available devices' list Show advanced devices HardCopy compatible only =)
Other: nfa

Available devices:

Name Core Voltage LEs User If0s Memory Bits Embedded multiplier 9-bit elements PLL a3l +
EP3CISE144I7 1.2V 15408 85 516095 112 4 0
EP3CIGF256C6 1.2V 15908 169 516095 112 4 20 —
EP3CI6F256C7 1.2V 15408 169 516096 112 4 20
EPIC IGEaSSGH =12 == = = = ket w50, 516096 112 4 20

o EP3C16F25617 1.2V 15408 169 % 516036 112 4 20
f\. 7 TS e C
e A N Co=.
4 [ ] ¢

Companion device (2
HardCopy:

Limit DSP & RAM to HardCopy device resources

225

Vi
[ < Eack“ ] I Mext =

J
S ——

inish ] [ Cancel ] [ Help

o o
m

TNA ADIEE. DEO [CEDLE S



€4 New Project Wizard

Simulation
Formal Verification

Board-Level

<MNone > > [ <Mone:=

Timing

<None>

EDA Tool Settings [page 4 of 5]

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

EDA toals:

Tool Type Tool Name Format(s) Run Tool Automatically

EDeswgn Entry /Synthesis §[<None> - ] <MNone> - Run this tool automatically to synthesize the current design

Run gateevel simulation automatically after compilation

Symbol
Signal Integrity

Boundary Scan

<MNone >
<MNone =

<MNone

TS

< Back (] [ Mext = J [,' Einish ] [ Cancel ] [ Help

~ -

@ New Project Wizard

Summary [page 5 of 5]

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

Junction temperature range:

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

D:/home /design/ethermac/nios2e_sys
nios2e_sys

nios2e_sys

2

1]

Cydone IIT

EP3C16F484C7

<None > (<MNone>)

<None > (<None =)

=]

M

i

0-85°C

P
Mext = ‘ Finish J [‘. Cancel ] [ Help
. L4
P4

FinishzoYvo 70

S

v

7 bAMEREND




@ Quartus II 32-bit - D:/home/design/ethermac/nios2e_sys/nios2e_sys - nios2e_sys
File Edit WView Project Assignments Processing IToois Window Help &

E=1 ECR )
@

Search altera.com

D ﬁ & 4 B o o Run Simulation Tool
= 2 Launch Simulation Library Compiler
[nlosle_sys
- Launch Design Space Explorer
|Project Mavigator Ll
{B TimeQuest Timing Analyzer ARE v13.1:
Entity VE EDGE WITH TH
Cydlone III: EP3C16F484CT Advisors
> nigs2e
Ni0S<E_8ys EEI @ Chip Planner (Floorplan and Chip Editor) .
@ Design Partition Planner _3
Hierarchy | Files | & Design Units | Netlist Viewers
|Tasks @ E ‘E SignalTap II Logic Analyzer
Flow: [Cornpilation v] [Custornize #m  In-System Memory Content Editor
@ Logic Analyzer Interface Editor
Task
@ In-System Sources and Probes Editor
4 W Compile Desi
. :mz.el e.mgmnq o SignalProbe Pins...
nalveis & Sunthesis
4 1 | 3 @ Programmer Documentation
— @1 JTAG Chain Debugger
Xl % ¥ «<<Search>> W ) ]
& ! Transceiver Toolkit
@
Type Message &  External Memory Interface Toolkit
:"‘{ MegaWizard Plug-In Manager
Nios II Software Build Tools for Eclipse
Bl 4 . . L2
.
z k system /\ Processing /\_Extra Info \mﬂﬁ"d R A
@ =
2| Location: -~ _Qﬂ'ls_ - [ - Locate
Starts Qsys System Integration Tool " Td Saripts... 0%  00:00:00
.
Qsys Z#2E). Tools—Qsys ER
.
A Be =
#0g: ’ | niosZe_sys '] 5l v =]
= | db
=
Ri{Eo 1R
B
||
FASbT
T FE1AL
A
ToEa—h—
‘@ A IbE: |niosze.qsys | [ s |
AR N RV PEE | Any System Files (*.asys, *.sopc) -

nios2e. gsys #iEFE



‘& Qsys - nios2e.qsys (C:¥design¥i2c¥nios2e_sys¥nios2e.gsys) EI
File Edit System View Tools Help

Component Library System Contents Address Map I Clock Setti
Project Settings | Instance Parameters | System Inspector | HOL Example Generation
4 x
Project - |v Sii i - - |
= 4 New component... F Create simulation model: Mone -
@ avalonZwb Create testbench Qsys system. | yone .|
[#-System L 4
Library Create testbench simulation model: | jgne
[#-Bridges
[#-Clock and Reset [ sy
[#-Configuration & Programming | = Create HDL design files for synthesis
[#-DSP
-Embedded Processors Create block symbol file (.bsf)
[#-Interface Protocols
[#-Memories and Memory Contro [~ output Directory |
[#-Microcontroller Peripherals Path: C:/designfizeinios2e_sysinios2e E]
[#-Peripherals — . .
FPLL Simulation:
[#-Qsys Interconnect Testbench:
[T S -
4 m 3 Synthesis: C:/design/iZcinios2e_sysiniosZe/synthesis/
-y,
: il 4= =
Edit.. & Add... ‘ )
y)

¥
Sam="

Meszages |
b
Description Path .:?l
B@ 4 Info Messages -
)
@ Memory will be initialized from enchip_memory2_0.hex System.onchip_memory2_0 -

0 Errers, 0 Warnings

NiosII Z4ERK

‘= Generate Completed
@' Info: emd_xbar_mux: "nios2e” instantiated altera_merlin_multiplexer "cmd_xbar_mux" i
@' Info: rep_xbar_demux_002: "nios2e” instantiated altera_merlin_demultiplexer "rsp_xba
@' Info: rep_xbar_mux: "nios2e” instantiated altera_merlin_multiplexer "rsp_xbar_mux"
'@' Info: Reusing file Ci/designiiZcinios2e_sysinios2el/synthesis/submodulesialtera_merli
@' Info: rep_xbar_mux_001: "nios2e” instantiated altera_merlin_multiplexer "rsp_xbar_mu
@' Info: Reusing file Ci/designiiZcinios2e_sysinios2el/synthesis/submodulesialtera_merli
'@' Info: irg_mapper: "nios2e” inztantiated altera_irqg_mapper "irqg_mapper”
@' Info: nios2e: Done nios2e™ with 25 modules, 21 files, 1584145 bytes
@' Info: ip-generate succeeded. =
@' Info: Finizhed: Create HDL design files for synthesis -
4 T 3
‘4% Generate Completed. 0 Errors, 2 Warnings
Stop (
~

NiosT{ERSET



Q Quartus II 32-bit - D:/home/design/ethermac/nios2e_sys/nios2e_sys - nios2e_sys EI

Fie Edit View Project Assignments Processing | Tools | Window Help Search altera.com @
Dl ﬁ & 4 Run Simulation Tool 3
2. Launch Simulation Library Compiler
[niosZe_sys b ¥ omel & 5 e 9
- Launch Design Space Explorer
Project Navigator
{I} TimeQuest Timing Analyzer :
Entity D
Cydlone III: EP3C16F484C7 Advisors v ELLEY O —
P niosZe —
niosee_sys Chip Planner (Floorplan and Chip Editor) »
=
Design Partition Planner Ay -
by Hierarchy | Files | o Design Units | Netlist Viewers 4

Tasks L

Flow: [Compilaﬁon - ] [ Cl

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

w Buy Software

—

Task

4 W Compile Design
P g SignalProbe Pins...
> W Analusic & Sunthecic

CHRE EmiE &9

< I | G Programmer ®  Documentation
— JTAG Chain Debugger
Xl x ¥ <<searchz> w
= Transceiver Toolkit
]
10 2| LA EELTS External Memary Interface Toolkit
o —— -y -~ ~
(& MegaWizard Plug-In Manager’)
“TuTE Mes ot ar asiuid YEOR for Edlipse
Bl n ) 3
H SOPC Build
21\ system /\_Processing /\_Extra Info /\_Info /_Wz 2 ulaer Fla
w L
2| Location: o Qsys i Locate
Starts MegaWizard Plug-In Manager N\ Td TE 0% 00:00:00

clk_gen ZERT B1=8. MegaWizard Z#2E). Tools—MegaWizard ;EiR

@4 MegaWizard Plug-In Manager [page 1]

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

. mmﬂﬂwuﬂr&to\perform?
@

Create a new custom rﬁﬁﬁ.mction variation
- -
© Eaft?n?m?ﬁrﬁn;smm megafunction variation

(") Copy an existing custom megafunction variation

Copyright (C) 1991-2012 Altera Corporation

’—_———-~

]

gﬁsh

-

[Create a new... | Z3&EIR. Next 20 1) v ¥



€4 MegaWizard Plug-In Manager [page 2a] @
Which megafunction would you like to customize? yhich device family will you be using? |Cydaone ITI -
Select a megafunction from the list below
X Which type of output file do you want to create?
"Eb ~
= () AHDL
*, ALTDQ_DQS2 v12.0 “| -
(L D e
& ALTGX <¢"- = !
WA ' @) Verilog HOL
) > ALTGX_RECONFIG S — = -
+\ ALTINT_QSC What name do you want for the %JW- —_——
¥, ALTIOBUF D:,.'home,’designfeH1ermacfnio(2e_5ys,’dkjen|
e S s
N ALTLVDS_RX Output files will be generated usingme-dﬂdf e Structure
*4, ALTLVDS_TX i
s, [7] Return to this page for another create operation
“4, ALTMEMPHY ] _ _
W Note: To compile a project successfully in the Quartus 11
o T ~< - | software, your desian files must be in the project directory,
( ‘.‘-‘( ALTPLL ? ~ || in a library spedfied in the Libraries page of the Options
S ” dialog box (Tools menu), or a library specified in the
. \.ﬁHFEL:ﬂECﬁNFIG Libraries paae of the Settinas dialoa box (Assianments
‘i ALTREMOTE_LIFDATE ‘Your current user library directories are:
"% ALTTEMP_SEMNSE
3, Altera CRCERROR Verify v:
g All__ P PO .4~ %
] i | 3
[ Cancel l l < Back ] [ Mext = l Einish

[/0—ALTPLL %% ') w4 . VerologHDL IZF = v % . output fileIZ clk_gen }§5E

(-7

X MegaWizard Plug-In Manager [page 3 of 14]

&y ALTPLL

[1]Parameter

General M

Currently selected device family: |cydone 1 -

Match project/default

nclk0 Able to implement the requested PLL

reset

<0,
locked |

General

- —

Which device speed grade will you be using?

Cyciane IIl

Use military temperature range devices only

What is the frequency of the inck0 input? sh.000

LB

Set up PLL in LVDS mode Data \&N-Iwﬁaﬁ — - ﬂbps

PLL Type
Which PLL type will you be using?

FastPLL @) Select the PLL type automatically

Enhanced PLL
Operation Mode
How will the PLL outputs be generated?
(@ Use the feedback path inside the PLL
@ In normal mode
(2) In source-synchronous compensation Mode
() In zero delay buffer mode
Connect the fomimic port (bidirectional)
7 With no compensation
Create an 'fbin' input for an external feedbadk (External Feedback Mode)

Which output dock will be compensated for?

— AL~

Cancel < Back Next > “\msh
va
-~

ANV By Y EiKREE SOMHz IZERTE. Next &0 v P



“ MegaWizard Plug-In Manager [page 4 of 14]

inclkd

c,
Im:kec(

Cyclone Il

Able to implement the requested PLL

Optional Inputs
[] create an 'pllena’ input to selectively enable the PLL
reate an 'areset’ input to asynchronously reset the PLL

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

Lock Output
Create locked' output

Enable self-reset on loss lock

Advanced Parameters
Using these parameters is recommended for advanced users only
Create output file(s) using the ‘Advanced' PLL parameters

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

Kl .
[ cancel ][ <gack |f mext> | !Enlsh
N’

Next 21U vs

“ MegaWizard Plug-In Manager [page 5 of 14]

: 50.000 MHz
Normal

ct,
Im:kec(

Cyclone Il

Able to implement the requested PLL

Spread Spectrum

The spread spectrum feature allows for a modulation of the PLL —
cdlock frequency. The range of the dock frequency deviation is More Details >>
determined by the ‘down spread' while ‘modulation frequency’

controls their period.

[] use spread spectrum feature and

Set down spread to 0,500 - percent
Set modulation frequency to 50.000 KHz -

Bandwidth

A lower bandwidth will result in better input jitter rejection and less

drift during switchover at the expense of a slower PLL lock time.

How would you like to spedify the bandwidth setting?
Auto

Preset |Low 7 |
Custom:

Set bandwidth to

Actual achieved bandwidth 0.000000 MHz

Next 22U vs




“ MegaWizard Plug-In Manager [page 7 of 14]

'Zj ALTPLL

Dynamic Reconfiguration
clk_gen [] Create optional inputs for dynamic reconfiguration
Used for non-phase (e.q. frequency, duty cyce, bandwidth, etc.) reconfiguration
nclkll £0.000 MHz o0, -Mote: Reconfiguration with cascaded counters may not work correctly
reset \nckac(

Initial Configuration File

Use the following initial configuration file to initialize the altpll_reconfig megafunction (valid file formats are
Cyclone Il the Hexadecmal (Intel-format) [.hex] and the Memory Initialization File [.mif]).

File name:l \dk_gen.mif N Browse ... |

Additional Configuration File

‘fou may create additional configuration file(s) for the current PLL settings. These files may be used to
initiglize the altpll_reconfig megafunction.

To create a configuration file, enter a valid file name and press the 'Generate A Configuration File' button
(Valid file formats are the Hexadedmal (Intel-format) [hex] and the Memory Initialization File [.mif]).

File name:l N Browse ... |

| Generate a Configuration File |

Dynamic Phase Reconfiguration
["] Enable phase shift step resolution
[] create optional inputs for dynamic phase reconfiguration

Next 21 vd

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

'Zj ALTPLL

c0 - Core/External Qutput Clock

clk_gen Able to implement the requested PLL
Use this dock
inclkl . cl, Clock Tap Settings
clid quency: 50.000 MH: " ?
reset g;erabar Moder : el hesuesiadsetings Actual Settings

Inckec(

Enter output clock frequency: ( so.00000000 MHz = 50,000000

Enter output dock parameters: ~ m —
Clock multiplication factor :

Fyeione Il Clock division factor 1 - 1
Clock phase shift 0.00 0.00
Clock duty cydle (%) 50.00 = 50.00
Description Val, *
Note: The displayed internal settings of the Primary dock VCO frequency (MHz2) 6. D
PLL is recommended for use by advanced Modulus for M counter 12
users only B — i - i

Per Clack Feasibility Indicators
@ ¢l 2 3

Cancel < Back ]‘ ﬂe—xt > 'i. Finish
b F=——

c0 DHAEKEZ 50MHz [ZERTE. Next =0 v s



“« MegaWizard Plug-In Manager [page 9 of 14]

dkco > dkaa > ckea

c1 - Core/External Qutput Clock

Able to implement the requested PLL

clk_gen
Use this dock.
nclkd o, Clock Tap Settings
reset e ’Rwes.ted Settings Actual Settings
ocked_ (@ Enter output dlock frequency: f 10000000 MHz - 100.000000
() Enter output clock parameters: «~
o = 2
Clock multiplication factor
Clock division factor 1 1

Clock phase shift 0.00 = 0.00

Clock duty cyde (%) 50,00 = 50.00
Description vah =
i [
Note: The displayed internal settings of the Primary dock YCO frequency (MHz) 6.
PLL is recommended for use by advanced Modulus for M countter 12 _
users anly = \%l =

Per Clock Feasibility Indicators
c <l

-
Cancel < Back E Mext > J‘\F ish
S o

cl DHEAHEKEEZE 100MHz IZERFE. Next &5 U w4

. MegaWizard Plug-In Manager [page 8 of 12]

Zj ALTPLL

dkc4

dk el

dk 0

c2 - Core/External Output Clock

clic_gen Able to implement the requested PLL
Use this dock
inclkd cl, Clock Tap Settings .
reset o mﬂ!!ﬁagtﬁngs Actual Settings
2 @ Enter output dock frequency: 4\2:0000000g J MHz ~+ 2.000000
:é () Enter output dock parameters: LT 1d
lock 1
o Clock multiplication factor L
Clock division factor 1 25
Clock phase shift 0.00 = 0.00
Clock duty cyde (%) 50.00 — 50.00
Description Val
i K
Note: The displayed internal settings of the Primary dack VCO frequency (MHz) 6. o8
PLL is recommended for use by advanced Modulus for M counter 2
users only = |7I ——— | i

Per Clock Feasibility Indicators

W cl 2 3

o

| Cancel | <Ead(i§ Next > ?Elmsh |

c2 DHAEFREAE 2MHz IZEBE. Next 4 U v s



+« MegaWizard Plug-In Manager [page 11 of 14]

dkco ) p: ) dkcs

c3 - Core/External Output Clock
clk_gen Able to implement the requested PLL
inclkd . =14 Clock Tap Settings .
reset o jeww Settings Actual Settings
<Z, @) Enter output dock frequency: (4 25.00000009 MHz ¥ 25.000000
;li () Enter output dock parameters: ~ - -
lock 1
oc Clock multiplication factor L -
Clock division factor 1 2
Tyelone Il Clock phase shift 0.00 e 0.00
Clock duty cyde (%) 50.00 s 50.00
Description Valh +
[
Mote: The displayed internal settings of the Primary clock O frequency (MHz) G...
PLL is recommended for use by advanced Madulus for M counter 1z \=
users only g |7I e | D

Per Clock Feasibility Indicators
0 ¢ 2 a3

- S
| Cancel || = Back || Next > ‘E\nlsh l

c3 DHAEFE % 25MHz IZE85E. FinishZ4 U w4

< MegaWizard Plug-In Manager [page 14 of 14]

[5]summary

Turn on the files you wish to generate. A gray checkmark indicates a file that is automatically generated, and a
clk gen green checkmark indicates an optional file. Click Finish to generate the selected files. The state of each
= checkbox is maintained in subsequent MegaW/izard Plug-In Manager sessions.
The Megaiizard Plug-In Manager creates the selected files in the following directory:
inclko oo, D:Yhome\design\ethermacipios2e_sys),
reset cl
oz File Description
c3, dk_gen.v Variation file
Io :ke{( dk_gen.ppf FinPlanner ports FPF file
[ ck_gen.inc AHDL Incude file
[ ck_gen.cmp VHDL component declaration file
oo Il [T ck_gen. bsf Quartus II symbol file
Cyckne
- [T ck_gen_inst.v Instantiation template file
ck_gen_bb.v verilog HDL black-box file

Cancel < Back

Finishz2 v 995 EERERKT S




MegaWizard Z#2&) L T ram_32b_2048w % {ERk

@ MegaWizard Plug-In Manager [page 2a] @
Which megafunction would you like to customize?  \which device family will you be using? | Cydlone III - ]
Select a megafunction from the list below
X Which type of output file do you want to create?
~a a _
©) AHDL
4 [ Memory Compiler Sl
e ) yHOL
.\.-J\LTOTP ’—----~
*$, ALTUFM_I2C (,_'9' Verilog HDL )
“a ALTUFM_NONE What name do wou want for the gutput file?
N,
s, ALTUFM_PARALLEL D: fhome fdesign fethermac ios2e_sy#ftam_32b_2048w \ E]

> ALTUFM_SPI | output files will be generated using the dassic Me Y hetore
¥, FIFO

¥4, LPM_SHIFTREG
e initiali Mote: To compile a project successfully in the Quartus IT software, your design
‘\ RAM initializer files must be in the project directory, in a library specified in the Libraries page of
LR A T the Options dialog box (Tools menu), or a library spedfied in the Libraries page
'}' L ~ of the Settings dialog box (Assignments menu).
£ *5 RAM: 2-PORT

“\'RGH:-!-PGF!F ” ‘Your current user library directories are:

[ Return to this page for another create operation

m

¥ ROM: 2-PORT
“"‘{ Shift register (RAM-based)
[ Click to Open IP MegaStore =

-
[ Cancel ] [ < Back Einish
-—

Memory Compiler—RAM:2-PORT =4 1) v % . VerologHDL [CF T v % . output file IZ ram_32b_2048w g5

“« MegaWizard Plug-In Manager [page 1 of 10] @

'ZJ RAM: 2-PORT

slads > Output2 MemInit >

Currently selected device family: | —yone 111

ram_32b_2048w

data_a[31..0 T Match project/default
Address_a[10..0 0
wren_a 0 How will you be using the dual port RAM?
) o .

ata bI31.0 E: | PR ﬁnﬁ one read port and one write port
address_b[10..0] —D'B gfé {\ @ Withjwo read fwrite ports
wren_b 1 -

_| L =
eena_afd..0]

%eena b[3..0] 7%

lock_a

lock_b

How do you want to specify the memery size?
@ Asanumber of words

(7 As a number of bits

Resource Usage

-
8 MIK Cancel < Back } Next > i Firish
N e

'With two read/write ports] ZFxz v 9. Next 20 UwsH



“ MegaWizard Plug-In Manager [page 2 of 10]

') RAM: 2-PORT

ram_32b_ 2048w

ata_a[31.0

address_a[10..0

Wren_a

f

ata_b[31..0

| ats b31.0] |
address_b[10..0]

wren_b

ﬁeena a[3..0]
eena b[3..0]

lock_a
lock_b

2048 word(s)
RAM

ity gty ol

8 MOK

Output2 Mem Init
-
; (¢ \
How many 32-bit words of memory? 048 V3
S
[] Use different data widths on different ports
Read/Write Ports
o
How wide should the 'g_a’ cutput bus be? ( 32 9
~ -
How wide should the 'data_a' input bus be? E -
How wide should the 'g_b' output bus be? 32
Mote: You could enter arbitrary values for width and depth
What should the memary block type be?
@ Auto MLAB | M3
M144K LCs Options...
Set the maximum block depth to Auto + words

Cancel

—_

7— ¥ % 2048, T—

SE% 32 IHEE. Next 20 U vy

“ MegaWizard Plug-In Manager [page 3 of 10]

') RAM: 2-PORT

Widths/Blk Type

ram_32b_ 2048w

data_a[31..0 0
address_a[10..0 Y
Wren_a

= =i

)
gata_b[31..0] E.
address_b[10.0] —D':D §§
wren_b LH S
eena_afd..0]

ﬁeena b[3..0] _g
lock_a
lock_b

8 MOK

pe——
(‘ Create byte enable fur‘poﬁ\

Output2 Mem Init

What docking methed do you want to use?
() Single dock
Dual dock: use separate read’ and write' docks
() Dual dock: use separate input and 'output’ docks
No dock {fully asynchronous)

(@ Dual dock: use separate docks for A and B ports

[] Create 'rden_a' and 'rden_b' read enable signals

Byte Enable Ports
——

Create byte enable fo
reate byte enal e_rwt‘

What is the width of a byte for byte enables? | 8 bits

Enable error checking and correcting (ECC) to check and correct
single bit errors and detect double errors

Enable ECC pipeline registers before the output decoder to
achieve the same performance as non-ECC mode at the
expense of one cyde of latency

oy _ 1T

Cancel < Back

A B7R— k@ byte

enable #F v 4. Finish&4o1)vs



% MegaWizard Plug-In Manager [page 10 of 10] -7

'Z) RAM: 2-PORT

[5]5ummary

Turn on the files you wish to generate. A gray checkmark indicates a file that is

ram_32b_2048w automatically generated, and a green checkmark indicates an optional file. Click Finish
data_a[31..0 0 to generate the selected files. The state of each chedkbox is maintained in subsequent
address_a[10.0] MegaWizard Plug-In Manager sessions.
wren_a DD The MegaWizard Plug-In Manager creates the selected files in the following directory:
= D:Yhome\design\ethermacinios2e_sys)
ata_b[31..0 E=s
ad —iH £3 File Description
Address _b[10..0] by
wiren_b AL 2 ram_32b_2048w.v Variation file
2 0 FH [Iram_32b_2048w.inc  AHDL Indude file
ﬁ% ;[3"01 == [ram_32b_2048w.cmp  VHDL component dedaration file
220303, 0] = H [ ram_32b_2048w.bsf  Quartus II symbol file
lock_a [ ram_32b_2048w_in... Instantiation template file
lock_b ram_32b_2048w_b... Verilog HOL black-box file
Block Type: AUTO

ot
Cancel | [ <Back [

Finishxo1)wvs

MegaWizard Z##2&1 L T fifo_2b_64w Z4ERK

@ MegaWizard Plug-In Manager [page 2a] sl

Which megafunction would you ike to customize?  ywhich device family will you be using? | Cydaone 111 - ]
Select a megafunction from the list below

Which type of output file do you want to create?
4

©) AHDL
4[] Memory Compiler &
*3, ALTOTP e
Ta A o
¥4, ALTUFM_I2C ’\ © VerlogHDL N\
", o ———
& ALTUFM_NCONE What name do you want for the gutpug"llﬁ‘ -
3, ALTUFM_PARALLEL D:ﬂ'lome,‘designfemermacfnios2&_&5]@_23_6%' — E]
‘A—"LILIFEEL | Output files will be generated using the dassic file structure
¢ [ FIFO ) B " o "
- Return to this page for another create operation
S mvesEETREG = 2

et . Mote: To compile a project successfully in the Quartus IT software, your design

. RAM initializer files must be in the project directory, in a library spedfied in the Libraries page of
“'{ RAM: 1-PORT the Options dialog box (Tools menu), or a library specified in the Libraries page
of the Settings dialog box {Assignments menu).

m

3, RAM: 2-PORT
"‘"i ROM: 1-PORT Your current user library directories are:

*{_ ROM: 2-PORT
“"'{ Shift register (RAM-based)
(1 Click to Gpen IP MegaStore =

1

-——
)’ ‘\

’ Cancel ] ’ < Back ]f\ Mext = d Einish

Memory Compiler—FIFO %% 1) w4 . VerologHDL [ZF w4 . output fileIZ fifo_2b_ 64w I57FE



“« MegaWizard Plug-In Manager [page 3 of 10] @

arameter
Settings

Wwidth, Clks, Synchronization : DCFIFO 1 : DCFIFO 2 Rdreq Option, Blk Type :’ Optimization, Circuitry Protection

Currently selected device family: | cycone 111
fifo_2b_64w

Match project/default

k—] data[1..0] o

werfull How wide should the FIFO be? ( 2 N - obis
— wrreg
k— wrck [ Use a different output width and set to

How deep should the FIFO be?
}— rdreq
- Mote: You could enter arbitrary values for width and depth
Do you want a common dock for reading and writing the FIFO?

= Yes, synchronize both reading and writing to 'dodk’,
HWHMMIMEME@MS- -~

{: No, synchronize reading and writing to ‘rddk’ and "wrdk’, &jﬂecﬁvely.
\'\Creabe a set of full fempty control signals for each dodk,

~ -
T mm e —————

Resource Usage

-
1 MSK + 65 reg Cancel < Back Mext Einish h

~
Y

F—ANg:2, T—2%:64 [Z585E. TNo, synchronize reading and writing...] ZF T v%

Finishxo1)wvs

“« MegaWizard Plug-In Manager [page 10 of 10] [~ 2|l

2 FrFO

LMmary

Turn on the files you wish to generate. A gray checkmark indicates a file that is automatically generated, and a green
fifo_2b_64w chedkmark indicates an optional file. Click Finish to generate the selected files. The state of each chedkbox is maintained in
subsequent MegaWizard Plug-In Manager sessions.
k| gatar1 ) The MegaWizard Plug-In Manager creates the selected files in the following directory:
werful D:Yhome'\design'ethermacinios2e_sys\
— wrreg
F— wrclk File Description
a0l fifo_2b_64w.v Variation file
f— rdreg : [C]fifo_2b_64w.inc AHDL Include file
f— rdclk [ fifo_2b_&4w.cmp VHDL component declaration file
[ fifo_2b_&4w.bsf Quartus II symbol file
[ fifo_2b_g4w_inst.v  Instantiation template file
[#]fifo_zb_&4w_bb.v  Veriog HOL black-box file

Resource Usage

——
—
1 19K + 69 reg Cancel | | <Back €[ Erien :‘

Finishxo1)wvs



Q Quartus II 32-bit - D:/home/design /ethermac/nios2e_sys/nios2e_sys - nios2e_sys E’E

File Edit View Project Assignments [Processing | Tools Window Help & Cearchateracom @
DEEHE & 4% Bg O Soperocessng Clrl4Shift+C
-y,
- S — - >
Inlcsle_sys v]@' Start Compilatio Y Ctrl+ » @ @ - e 5
Projecthavigatr | BRQpaz Gurgale

SOFTWARE v13.1:
VIPETITIVE EDGE WITH TH

Start 3

Entity
Cydone ITI: EP3C16F434CT
- nios2e_sys

Update Memory Initialization File
@) Compilation Report Cirl+R

ﬂ PawerPlay Power Analyzer Tool
i SSM Analyzer Tool

Hierard’wI B Fies | o Design L
[Tasks

Flow: [Compi\ation '] [Cusbomize... ]

Task

a W Compilz Design

LB Anzlusie & Gunthesic
< 10 2

#® Documentation

X ¥ <<Search»> v

S mx

Type Message

Fiif I »
T\ System Jf\_Processing J\_ExtraInfo /% _Info J/\_Warning f\_Critical Warning J\_Error J\_Suppressed [\ Flag f

B

2| Location: - Locate
Starts a new compilation 0% 00:00:00

a2 N1 J)LEZENE. Processing—Start Compilation .

DEO & PC % USB T#E#t. DEO o UART & PC @ USB % UART—USB a3 CTHEft. PCTA—ZFILY T+ %
b EIF, UART—USB ZEHERICEIY BT HNTf=R— FHE S~ 115200bps TEHKLET,
DEO & TRAA v F 0({EE4 sw0) % 1L T Ethernet BIEZHELE—FT 5,

@ Quartus II 32-bit - D:/home/design/ethermac/nios2e_sys/nios2e_sys - nios2e_sys EIE
Fle Edit View Project Assignments Processing Window Hep & Search altera.com @
Dl ﬁ & 3 Blo o Run Simulation Tool 2
[ — ] @0& P Q & Launch Simulation Library Compiler
nios2e_sys hd = L
- Launch Design Space Explorer
Project Navigator Ll
EB TimeQuest Timing Analyzer
Entity
Cydone III: EP3C16F484CE I Advisors ’
a [Bbd
L" nl\osEejys ‘;El @ Chip Planner (Floorplan and Chip Editor)
‘ Ll 3 @ Design Partition Planner
Hierarchy | Bl Files | ¥ Design Units | Netlist Viewers >
Tasks @& 1 signalTap I Logic Analyzer
Flow: [Compllaﬁm ,] [Cusmmwze &»  In-System Memory Content Editor -
|E] Logic Analyzer Interface Editor W Buy Software
Task :
@ In-System Sources and Probes Editor
v 4 W Compiks Design SignalProbe Pins.
iV > B Analusic & Sunthedic ———
< I v e ngramm; \\ # Documentation
LS
@l JTAG Chain Debvger
Xl x ¥ <<searchs> v Ny o, ]
] ' Transceiver Toolkit
&
VDS Hessage &  External Memory Interface Toolkit
"§ MegaWizard Plug-In Manager
Mios II Software Build Tools for Edipse
2l <« n v
2!\ System /\_Processng /\ Extrainfo /' info J\_wig = SO7C Builder Fi
c =
2| Location: ce  Q5Ys - Locate
Opens a Programmer window S Saipts... 0% 00:00:00

Ja455<TDieE . Tools—Programmer EiR

¥



@ Programmer - D:/home/design/ethermac/nios2e_sys/nios2e_sys - nios2e_sys - [ni... El
File Edit Wew Processing Tools Window Help )

Search altera.com .

’éa Hardware Seh.lp...l USE-Blaster [LISE-0] Mode: [JTAG '] Proagress: E

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

~ File Device Checksum Usercode Program/
Wi Start ’\1 Configure
e —— ol
--% Stop R nios2e_sys.sof EF3C16F454 0045ETES FFRRRERE

ad Auto Detect
W Delete
s Add File...
T Change File...
B save File
(2 Add Device...
4 up
ﬁﬂ Daoweny

| »

m

FPGA [CEER T —2 EERAH



RIZNiosITEDS (Nios II Software Build Tools) TY 7 bz 7Z#EYET,

RBA—kAZa—hi5 TAltera 12. 0spl Build 232] — TNios I1 EDS 12.0sp1] — [Nios I 12. 0sp1 Software
Build Tools for Eclipse | ZEEEHE L TETLTLIEZELY,

EEELLTEFTLEVWEY I bz T7700 ) FEERTIS—ICRBGELHY ET,

Altera 12.0spl Build 232 =
() Modify Altera Complete Design Suite 1.

|| Nios II EDS 12.0spl
Mios I 12.0spl1 Command Shell yokomizo
£ Nios II 12.0sp1 Documentation

FFazh

[@ wios I 12.0sp1 Software Buil
|, Quartus II 12.0sp1 Web E1:Iitiq‘c|_-—-"E""‘Oa'------.~~
Blueberry Software Q- _@ EEEL L‘T%U\J---___)
Brother TERTMTTNT IS S 0
Canon Utllities ST rwHR FOtEwHEHICE
CASIO 7T ILOESRTER < (1)
=~ Workspace Launcher =

Select a workspace

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

—-—— - -——
__——— ——

ﬂbrkspace(:D :¥home¥de5ign¥ethermac¥ni052e_5v5¥soft¥w0rk5pace| -,\ Browse...

-_——‘

~—y
-
T —— -

[7]Use this as the default and do not ask again

| oK | [ Cancel

EDS AEENT B & T— VY AR—REHEENBERSNFET . a7 4L HF /soft/workspace %X TE

9




5' = ; -
le| Edit Navigate

———
Search Project Run NigsiP fmiow  Help ——

o [EFET) e

Tutorials
Go through tutoriz

Samples
Try outthe sam

What's New
Find out what i

Waorkbench

New Alt+5h\rﬁg>.ﬁ Nios II Application and BSP from Template -
Open File... @Tmmlmm ——
o Ctrlew Nios II Board Support Package
Falls
Close All Ctrl+Shift+W Mot ety
Y Project...
Save Ctrl+S
o
S i Other.. Ctrl+N
Save All Ctrl+Shift+5
Revert
Move...
Rename... F2
& Refresh F5
Convert Line Delimiters To 3
Print... Ctri+P
Switch Workspace b
Restart
=3 Import...
ey Export...
Properties Alt+Enter
Exit
[£ Problems 54 & Tasks] Bl console| B F'rnpert\es"
0 items
Description s
<] i
0 0 items selected
\ s
ROV I ko770

= Nios II Application and BSP from Template
Nios Il Software Examples

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

4 MERL. File—New—NiosII Application and BSP from

Template

Target hardware information

SOPC Information ﬁﬁme: D:¥home¥design¥ethermac¥nios2e_sys¥nics2e.sopcinfo

-~ -
nios2_gsys_0 -

-——

CPU name:

Application project
"1

(l‘ﬁean-a-me:

ethermac_del_swl -

\

So -
iy -
Use default locamon -

Project location: |D:¥thE!design!etherman:!n\0529_5y5¥50ﬁware¥ethErmal:_deﬂ_| U

Project template

Templates Template description
Blank Project = | Hello World Small prints 'Hello from Nios IT' to -~
Board Diagnostics STDOUT. The project occupies the smallest memory
Count Binary - || footprint possible for a hello world application.

Hello Freestanding
Hello MicroC/0S-11 This example runs with or without the MicroC/0S-11
o T WOT - —(— "RMesgnd requires an STDOUT davice in your

all systengsthardware.
L m———

For details, click Finish to create the project and refer

__-——————————-—--__--
-

-

hJ

——
- —

I E Finish |
- -

Cancel

sopc 77 A JL ERET 7 4 LA /ni0s2e. sopcinfo
70 4 F&31E%E : ethermac_de0_swi
FinishZ4 vy Ty 2 brz770

S

v

s

v

7 bHMER SN D



Cswosm-Edpse

File Edit Mavigate Search Project Run NiosII Window Help

BRI R R R AR A ) R AT R

ethermac_de0_swl (23 % Hello_world_small.c D ETYHORADARE ZH L T Delete Z:FIR L T. Hl

123

Mowe...

=5 -
&le~
4 =% ethermac_de0_swi
I 4% Binaries
I [l Includes
b (= obj
> [= system
b [ hello_world=mallzl
% ethermac_d i 3
create-this- Open
=] ethermac_g Open With ,
ethermac_g
[ Makefile Copy Crl+C
readme.txg, ___Ea_gtg,___-~ Ctri+Vv
b S ethermac_a{es_.x_ _Dfle_tf____— Delete
i Remove from Context Ctrl+Alt+Shift+Down

" & Nios 1 - Edipse

File Edit Mavigate Search

Project Run Nios II Window Help

N ES| B g @ -0 QR S L

=08

R

4|1 ethermac_
> 4 Binaries |
b il Includes

b z= obj

[ = system
b FF ethermag
create-th
) ethermag
ethermad
[& Makefile
readme.t
b RS ethermac_@

. 4

New
Go Into

Open in New Window

Copy

Paste

Delete

Remove from Context
Maove...

Rename...

-y,

E43

Import... ,‘

P~ —
Pnln = (o' ol

Build Project
Clean Project

Cerl+C
Cerl+V
Delete
Ctrl+Alt+Shift+Down

F2

ethermac_de0_swl D ETYHDRDARS % L T Import #:EiR



= 1mpore B
Select \
Import resources from the local file system into an existing project. E“__l‘_']
Select an import source:
type filter text
4 = General
[E Archive File
. o imbictingePrajasksdptp Workspace
(N [, File System | ‘3
S Enmme——
[+ = CfC++
b @ CVS
I» (= Nios II Software Build Tools Project
I = Run/Debug
[+ = Tasks
[ = Team
_————————
@ < Back (.[ Next > ’J Finish Cancel
General—File System#EiR Next 51 v ¥
= Import E=R BN =X
File system —
Import resources from the local file system. |CZ‘
From directory: D:¥home¥design¥ethermac¥nios2e_sys - ’ Browse... ]
e ————
. Ty - . -~
CEo ey & JE e msitiey
- @_EihErT‘?f—_EW'c 5
[] | ethmac_defines.v
[[] @ ethmac.v Al
Filter Types... ] l Select All ] ’ Deselect All l
Into folder: ethermac_del_swil Browse...
Opticns
[[] Overwrite existing resources without warning
(") Create complete folder structure
@ Create selected folders only
Advanced ==
@ [ = Back l Next = [ Finish i ’ Cancel

fRET—A D ethermac_de0_swl. ¢ Z3&R '




= Nios II - Eclipse
File Edit Mavigate Search Project Run NiosII Window Help

C~HEe @ @8-~ -0~ Q~ S~
[ Project Explorer &2 =0 =g
Bg|e~
4 |5 ethermag :
T —— Mew 3
I 4, Binarie
Go Into
b ) Include
b = obj Open in New Window
st
b & systen g Copy Chrl+C
[ ethern
Paste Ctrl+V
b 3 ethern
- # Delete Delete
|=| create
Remaowve from Context Ctrl+Alt+Shift+Down
=] ethern
[ ethern Move...
[ Makefi Rename... F2
readm| pug  Import...
b =5 ethermac| .4 Export...
‘————-—---
¢ Build Project >
~~- — —_"
Clean Project

ethermac_de0 _swl TEJL FZET

)

= Nios II - Eclipse
File Edit MNavigate Search Project Run NiosII Window Help
M - |@_@vﬁgv§v@v B0~ B Fy i rElen - -
[ Project Explorer 52, =g =0 Fouine s =0
| B&| e 7| @ 7
b 1% ethermac_del =wrtl An outline is not available.
£ ath n New 3

P ethermac_de-
Go Into

Open in New Window

& copy ctrl+C
Paste Ctrl+v
¥ Delete Delete
Remove from Context Cerl+Alt+Shift+Down
Mave...
Rename... F2
g23 Import...
ey Export...
Build Project
Clean Project
% Refresh F5
Close Project

Close Unrelated Projects

Build Configurations 3

| Properties | Sifal)

ardware cenfiguration [Nios II Hardwar

o

Make Targets

Index 3
% | B GE[ETEE = - -

Convert To... % | G Eﬁl #e-0

-
“: “Run As —:, v | g 1 Lauterbach ISS
-EELE - » E’w G Application

Profile As r ﬁ 3 Nios IT Hardware,
~

Team b | e i Mot

jd 15 ether Coinpae Wil 2 Run Configurations...

Restore from Local Historv...

DEO ©Y 7 b9z 7E1T. ethermac_de0_swl ECYOREHRT &I —Run As — NioslI Hardware
VIR DITDEFTI7ZFAILARESTAENS & DE0 AEEHT S,



—SFIIY T MIBERENRTINET,

. COM9:115200baud - Tera Term VT =n =R

FrILE) |EE) F|ES) 2bO—IL0) TrBEa(W) ~JLTH)

HYURLE—FISWOMN1]IGDT, FEET—FERET—FAFCS ZBRLT—EHL TLVNIF 0K,

RIZEthernet TOENMEHERETLVET .

DEO DERZTIY. DE0O &£ T4 v TRA v F 0(55 4 SW0) % 0 [ L Ti&E Ethernet BIEE— FT %,
DEO @ GPI0 1 [C#isRR— F##ERE L T, #E3R-AR— K& PC % LAN 4 —JILTERT 5.

DEO DERZ AN S,

PCOry FD—DREZEE IP7 FLRIZKR

Av8—%sk F0ba) GCPPOTIRT:  [PX)

EsH

T b-DTCOREEEIA - SN TLBIB S, 1P SER B SRR B T
%ii?ggt?ﬂ‘ih FENTOGL RS, T b -DElE(LE P SRERREDE

OIF PELAEESMEANEZ0)

® {E5t5H = ~
” 8 ,I \\
i o2 1 0 3 \
Wtk TADU: ( 255 255 255 O 1
FH4b bz O AEEIRC . be
~ ,’

N~ [
@ RO DNS Y1 —OFE LARENE:
{B5E DNS H—/{— (X 192 168 1 251
4 DNS =i —(ar




PC T wireshark M#Z &Y

4! The Wireshark Network finalyzer
File Edit Wiew Go

| @ e

Filter: |

Help

Telephony  Tools
FiEE @aae

|' Expression.. Clear fpply

Statistics

o @ %

BAnalyze

Gapture

The World's Most Popular Network Protocol Analyzer

Open

Open a previoushy captured file

EW Interface List
Live list of the capture interfaces (counts incoming packets)
Cpen Recent:

C¥Documents and Set = My Documents¥wireshark¥avb_11 04 19pcap @1 KB)
C:¥Documents and Set = omizo¥My Documents¥wireshark¥tesp 1 poap (3392 B

Start capture on interface:
E Adapter for generic dialup and WP capture
8y Atheroz ARZ427 Wirelezs Metwork Adapter (Micr .
@ Atheros ARS13x/BRE15x PCI-E Ethernet Contrall ..
@ Sample Captures

Avrich aszortment of example capture files on the wiki

Capture Options
Start a capture with detailed options

@

O Ready to load or capture

How to Capture
Step by step tos successful capture setup

Network Media
Specific information for captuting on: Ethemet, Wi ..

|

Mo Packets Profile: Default

| £

)

Capture #2 Jv o LT, BEMLANERAEEET %,

1! Wireshark: Gapture Interfaces

B

tionz ] ’Qetails ]

Dezcription P Packets Packets/=
E fidapter for generic dialup and WPMN capture lﬁtart]
8y Atheros ARZAZT Wireless Metwork Adapter (Microsoft's Packet Scheduler? lﬁtart]
7 1 |[Start]

(Op
lthiu:uns ] lgetails l
[Op

tinhs ] [Qetails l

E Atheros ARA 3x/ AR Gx PCI-E Ethernet Controller (Microzoft's Packet Scheduler) 19216803

Close

FPGA~DTOY S
19 %,
FPGAAEB L TIOYT S LMNETEINS,
wireshark M &R RHER

~

2 U4 ET. QuartusI TFPGA ANT—REZAAE., EDS M 5 ethermac_de0_swl &3




% Atheros AR813x/ARB15x PGI-E Ethernet Gontroller (Microsoft's Packet Scheduler) — Wireshark
File Edit Miew Go GCapture Analyze Statistics  Telephony Tools  Help

Eaaed CaXSE AesHTILIEE Al @@l ik

Filter: * Expression.. Clear Apply

Mo Time Source Destination Protocal | Info A

(]

37 48.802737  AsustekC_3e:2cC:B Private_01:02:03 ARP 152.168.0.3 s at 20:cf:=
38 48.760731 192.168.0.3 192.168.0.255 MNENS Mame guery NE WPAD.<00>
?

b

# Frame 36: 64 bytes on wire (512 bits), &4 bytes captured (512 hits)
# Ethernet II, src: Priwvate 01:02:03 (ac:de:48:01:02:03), Dst: Broadcast (Ff:ff:ff:ff:ff:ff)
# address pesolution Protocol (reguest)

oon0  f£f £f £fFf £f £f ff ac de 48 01 02 03 08 06 00 01 ........ Hoooooo.
00l0 OB 00 06 04 00 0L ac de 48 01 02 03 c0 aB 00 0L ........ H
0020 00 00 00 00 00 00 <O a8 00 03 00 00 00 00 00 00 ........
0030 00 00 00 00 00 00 Q0 00 00 00 00 00 00 00 00 00  ........

O File: “C:¥D0OCUME 1 ¥yokomizo¥LOCALS 1% | Packets: 43 Displayed: 43 Marked: 0 Dropped: O Profile: Default

PC TFPGAM S ARP JL—LZZIEL T, BEDAMARP JL—LZEEFELTVWS I EMNIANYET,

—3IFLVT MIBRERR
‘. COM9:115200baud - Tera Term VT [fo| ===

F7ILE) #\EE) J|E(S) I bO—ILO) D+ E2W) ~ILT(H)

ARP J L—LZZEFELT, PCHLDEED ARP JL—LAZETETLWNIE K TY,
EMEREREIFC CFETTY,



