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Class Agenda

= Design Methodology in Quartus® Il
— Exercise 1

m Projects
m Compilation
— Exercise 2

m Single & Multi-Clock Timing Analysis
— Exercise 3 &4

m Simulation
— Exercise 5

m Programming/Configuration
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The Programmable Solutions Company®

m Programmable Devices StraticIl
= Design Software Cycione®™
m Intellectual Property (IP) Stratix:
A GX
R oo Nios &Q
QUARTUS 4}*
* EXCALIBUR"™
acp S @
Mtera Consultamts Alliance Program MAX+PLUS® 11
P
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Introduction to Altera Devices

= Programmable Logic Families o
— High & Medium Density FPGAs Stratocll

e Stratix™ Il, Stratix, APEX™ I,

APEX 20K, & FLEX® 10K S -
— Low-Cost FPGAs tratix
e Cyclone™ & ACEX® 1K -
— FPGAs with Clock Data Recovery Stratix:
e Stratix GX & Mercury™ GX
e Cycione®™

e MAX® 7000 & MAX 3000

— Embedded Processor Solutions
e Nios™, Excalibur™

— Configuration Devices
e EPC

20 YEARS of

Copyright © 2003 Altera Corporation AIEIERA

5 INNOVATION



Introduction to Altera Design Software

m Software & Development Tools:
— Quartus

e Stratix Il, Stratix, Stratix GX, Cyclone,

& APEX II, APEX 20K/E/C, Excalibur, &
&\. Mercury Devices

e FLEX 10K/A/E, ACEX 1K, FLEX 6000,
QUARTUS’II MAX 7000S/AE/B, MAX 3000A Devices

— Quartus Il Web Edition

e Free Version
e Not All Features & Devices Included

— MAX+PLUS® I
MAX+PLUS® Il o All FLEX, ACEX, & MAX Devices

20 YEARS of
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Quartus Il Development System

m Fully-Integrated Design Tool
— Multiple Design Entry Methods
— Logic Synthesis
— Place & Route
— Simulation
— Timing & Power Analysis
— Device Programming

Copyright © 2003 Altera Corporation AIEIERA
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More Features

— MegaWizard® & SOPC Builder Design Tools
— LogicLock™ Optimization Tool

— NativeLink® 3rd-Party EDA Tool Integration

— Integrated Embedded Software Development
— SignalTap® Il & SignalProbe™ Debug Tools

— Windows, Solaris, HPUX, & Linux Support

— Node-Locked & Network Licensing Options

— Revision Control Interface

Copyright © 2003 Altera Corporation AIEIERA
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What’s New in Quartus Il 4.0

m SOPC Builder

m LogicLock™ Block-Based Methodology
m Assignment Editor

m Creating & Validating I/O Assignments
m|P Cores

m Integrated Synthesis

m Scripting

m Block Design Entry & Documentation

= MAX+PLUS® Il Project Conversion

Copyright © 2003 Altera Corporation AIEIERA
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Quartus Il Operating Environment

4, Quartus II _of x|

File Edit Wiew Project Assignments Processing Tools ‘Window Help
D@ realoc|rrrplea(ses|

HoNERER | [eee0w | 2 ¢c BRY[\W
d |

Enitity |
Compilation Hierarchies|

QUARTUS 11

uartus Il
Information

L http://www.altera.com
Lig) Hierarchiesl Files | & Design Units |

x|

3

|\ Proceszing )\ System f

For Help, press F1 [GoRoE | G ’_'_’_ P
20 YEARS of
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Main Toolbar & Modes

Dynamic menus | | fioorplans . Compiler Report
Execution Controls

Window & new file
buttons

4, Quartur, II - C:/Documents and Settings /mmendoza/Desktop,/ 0474/ 1quartus /Desigri.«g_with_Quartus_II Exercises ¥er8/Labt_OIL /lockmult - pil:i_eiﬁ_q.ii' [pipr:

@Flle
joAd|@|s e || s @@ O nE |

FemnpEe (¢oecw Ber (xRS 2
5 | @a(:ompllatlon Report

dit  Wiew Project Assignments PProcessing  Tools  ‘Wingp#® Help

@ B> BIw s g S |

Entit_l,J LC Combinatior % Bl Legal Motice
s . Flows Summary
Compilation Hierarch
= b c %% Flove Settings
gy Pipemult E2 - ¢=HEE8 Flow Elapsed Time
=5 B Flow Log

B2 analysis & Synthesis

%E Analysis & Synthesis Surn
-5 Settings

iy Hierarchy

%% Analysis & Synthesis Reso
----%x:b Analysis & Synthesis Equa
BB Analysis & Synthesis Files
%% Analysis & Synthesis Reso

BB Analysis & Synthesis RAM Flow Status Successful - Tue Dec 02 15:35:439 2003
&5 Analysis & Synthesis Optin Fevision Mame pipernult
%5.) Analysis & Synthesis Mess Top-level Entity M ams pipermult
{ i 2| | e G0 Feeer Family Stratis I
Ay Hisrarchy Files | 67 Desian Urits | -¢55_1 Assembler Device EP25E0F1020C3

. 2ZHT Timinn analeeer

To Reset Views: Tools =Toolbars>Reset All;
Restart Quartus Il

20 YEARS of
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Design Entry/RTL Coding

PLD Design Flow

Gesmnspooicaior> = I
- Behavioral or Structural Description of Design

l' RTL Simulation

LI LI LI | - Functional Simulation (Modelsim®, Quartus 1)

g L L | - Verify Logic Model & Data Flow
(No Timing Delays)

LE M512
Synthesis
M4K - Translate Design into Device Specific Primitives
D - Optimization to Meet Required Area & Performance Constraints
. < - Precision, Synplify, Quartus Il
N
Place & Route
- Map Primitives to Specific Locations inside
& Target Technology with Reference to Area &
\\. Performance Constraints
QUARTUS" - Specify Routing Resources to Be Used
20 YEARS of
Copyright © 2003 Altera Corporation AIEIERA
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PLD Design Flow

Timing Analysis
- Verify Performance Specifications Were Met
- Static Timing Analysis

S r

\

Gate Level Simulation
- Timing Simulation
- Verify Design Will Work in Target Technology

SignalTap®

PC Board Simulation & Test
- Simulate Board Design
- Program & Test Device on Board
- Use SignalTap Il for Debugging

Copyright © 2003 Altera Corporation
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Design Entry Methods

m Quartus I

— Text Editor
e AHDL, VHDL, Verilog

— Memory Editor
e HEX, MIF

— Schematic Design Entry

m 3"9-Party EDA Tools
— EDIF
~ HDL
- Vam

m Mixing & Matching Design Files Allowed

Copyright © 2003 Altera Corporation AIEIERA
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Design Entry Files

Verilog

VHDL

AHDL

Schemati

Schematc\}s\

Quartus Il Quartus Il Quartus Il
Block Editor Text Editor Memory Editor
MegaWizard®
Manager
Top- Top-level design files
Levr:al can be .bdf, .tdf, .vhd,
File vhdl, .v, .vlg, .edif
.edf
v, .vig,
bdf | | st | | tdf || whd| | v ':giff vhd, .vhdl,
f ' vgm
Block Symbol Text Text Text Text Text
File File File  File File File File

( )
Mentor Graphics,

Synopsys,
Synplicity,

Generated within Quartus Il

Copyright © 2003 Altera Corporation
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Imported from third-
party EDA tools
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Text Design Entry

m Available Features
— Line Numbering in the HDL Text Files
— Preview of HDL Templates
— Syntax Coloring
— When Editing a Text File, an Asterisk (*) Appears Next
to the Filename
e Asterisk Disappears after Saving the File
m Enter Text Description
— AHDL (.TDF)
— VHDL (.VHD)
— Verilog (.V)

YEA
Copyright © 2003 Altera Corporation AIEIERA
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Verilog & VHDL

m VHDL- VHSIC Hardware Description Language
— 1987 & 1993 IEEE 1074 Standards Supported

m Verilog - 1995 & 2001 IEEE 1364 Standard HDL

m Create in Quartus Il or any Standard Text Editor
m Use Quartus Il Integrated Synthesis to Synthesize
m View Supported Commands in On-Line Help

Learn more about HDL in Altera HDL
Customer Training Classes

Copyright © 2003 Altera Corporation AIEIERA
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AHDL

m Altera Hardware Description Language
— High-Level Hardware Behavior Description Language
— Used in Altera Megafunctions

— Uses Boolean Equations, Arithmetic Operators, Truth
Tables, Conditional Statements, etc.

m Create in Quartus |l or any Standard Text Editor

20 YEARS of

Copyright © 2003 Altera Corporation AIEIERA
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HDL Templates

findow  Help

2T |02 %S|
2322 (BRY[ A
A B

Edit Wiew Project Assignments Po

7 [pdo (Zh| -2

B mult8x8.v

start, reset, clk, a, h):
input [7:Q] &, h:

input stary, reset, clk;

output sega, segbh, sego, =segd, sedge,
segf, segy, done_flag;
output [15:0] resultc;

wire
wire
wire
wire

[3:0] acht, bout;
[7:0] praduct;

[15:0] shXt out, sum;
[1:0] cournt, shift;

wire [2:0] statg out;
wire clken, regeo\lr, nstart
wire [1:0] =sel

assign nstart = !atart;

muxd ul [(.a(al3:0])

muxd uz (.a(kb[3:0]),\ .bi{b[7:4]),
mult4Ed a3 (.a(sout),\ .bibout)
shifter ud4 [.inp(produkt), .cntishift),

ult8x8 (result, sega, segh, sSego,
segd, sege, segf, segg, done_flag,

.sel(sel[0]),

.product (produ

.resul

\

04 Beda

H Cut

Insert Template

Section

Select Language. Select Template
Section. Preview Window Display

Ternmplate section:

o]

S AHDL

ﬁ Easte
X Delete
Select Al

ik Find...
#, Find Next
ﬁ Find Matching Delimiter

?_;’B Replace. ..

bia[7:41), .sel(sel[1]), —* @0Tad.,

Increase Indent

Decrease Indent

Cluartus Il %
Tcl

Alweanys Construct
Case Statement
Casex Statement
Casez Staterment
Conditional Expression
Continuous Assignment Statgrment
For Staterment

Full Design: Counter
Function Declaration

Integer Declaration
Lagic Function (and
Logic Function (by
Logic Function ()
Logic Functian /
Logic Functiog
Lagic Functign {ar)

Logic Fungfion (xnor

Cancel |

Menu Bar: Edit = Insert Template...
or Click on the Shortcut Button

'S Insert Page Break begin
_ statement;
Il Inmsert File... end
Ei else if {  expression)
begin
_ statement;
A Set Bookmark end
“.:nln.nlark elze :
begin
_ statement;

krnark Chel+

[ expression)

o

Copyright © 2003 Altera Corporation
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Quartus Il Options

Tools = Options...

Categony:

- [eneral

- Licenge Setup

- Programmer

- Processing

- EDV, Toal Optians

- [nkernet Connectivity
- Black Syrmbal E ditar

- GEeneral
- Colors
- Fonts

- Chip Editor

- Eeneral
- Colors
- Fonts

- Floorplan Editor

- Eeneral
- Colaors
- Fonts

- Memary Editar

i General

- Resource Property E ditar

i General
i Colors

- SignalT ap Il Logic Analyzer

- General
- Wi

- Colors
- Fonts
- Printing

- Text Editor

- Eeneral
- Colorg

Copyright © 2003 Altera Corporation
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I~ Be-open cument project and files at startup

v Show recently used files and projects on submenus

Show |5 _:I recently used files and projects

[~ Prompt to add files to project

Default file location: I

[# Show introducton pages in wizards
[v Dizplay status bar
¥ Display toolbar buttans in menus

farrnat

B

I~ Autornaticaly name Megawizard Plugn output files and uge the current output

Cancel
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Schematic Design Entry

m Full-Featured Schematic Design Capability

m Schematic Design Creation

— Draw Schematics Using Library Functions (Blocks)
e Gates, Flip-flops, Pins & Other Primitives
e Altera Megafunctions & LPMs

— Create Symbols out of Verilog, VHDL, or AHDL
Design Files

— Connect All Blocks Using Wires & Busses

m Schematic Editor Uses

— Create Simple Test Designs to Understand the
Functionality of an Altera Megafunction
e PLL, LVDS I/O, Memory, Etc...

— Create Top-Level Schematic for Easy Viewing &
Connection

Copyright © 2003 Altera Corporation AIEIERA
24 | \TION



Create Schematic

&', Quartus II

File Edit View Project Assignments Processing Tools “Window Help

|jDEE |8t ma|oc|2rerT|@a|Bes |

WL F

HeNDRER ||§eeo 7€ BRY [
7 2= oy 3
_ _ o
Eritity rd !LoglcEeIIslll [ET iz s :

| Use the Quick Link or
File = New = Schematic File

S

Device Design Files | Software Files | [ther FiIesI

g

Block DiagramsSchematic File
EDIF File
Werilog HDL File
WHOIL File
Ok, I Cancel
20 YEARS of
Copyright © 2003 Altera Corporation AIEIERA
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Insert Symbols

% my_schematic.bdF*

|Symbal T

T

Open the Symbol Window:
Use the Toolbar or

Double Click Schematic auny

Background

==

Local Symbols
Created from
MegaWizard or
Design Files

/

Library Symbols

4

Libraries:

21 Project
£3 eohdocuments and settingshg |
Bl cihguartush 3 Dibraries',
ECD megafunctions —
BT others
EHEr primitives
HET buffer
& logic

FY

H and2
and3
and4
andf

ands _ILI
»

El

[~ Bepeatinzet mode
[T Iheert symbol as Block
[T Launchkegawizard Plugln

Megawizard Plugdn Manager... |

ak. Cancel |

Copyright © 2003 Altera Corporation

26

20 YEARS of

/[AYO[SRYA),

INNOVATION




Connect Wires & Buses

Draw Wires,

Buses, or Conduit

_—_—
————]

[ A
D O

i
a3

& @
2
K -
it

0o
B Ty

H my_schematic.bdf*

Copyright © 2003 Altera Corporation
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Change Names & Properties

=@File Edit Wiew Project Assignments Processing  Tools  Window  Help

_JDE—“H‘%ME‘E? LA -

i

2T 28 Beo

: » A - - - e Select Any Object
xenuRER 20909 v7¢2 BRY 4 >Ct ANy V0]
: ] & Right Click for | —
il = - Options oo
Entity Lagic Cel m SRS P el LT
'3 Compiation Hisrarchies Al mult e
] pipemult 246 (0] | B = O—— mrrH . clock
D ............. J'f;. Cut Chrl+ dataa[7..0]
Copy Chrl+C
e R x
.-l' x Delete General | meatl
B=H' @ Bssignment Edi To create mulkiple ping, enter a name in AHDOL bus notation [for example,
i "name[3..0]"), or enter a comma-zeparated list of names.
% Lacate in Tirming
% Locake in Last « Pin name(s]:
G . .
Locate in Chip £
ﬁé s Default value: IVI:I: j
BY Lpdate Symbol
Ak Flip Horizonkal
ﬂ N . -
= Fip E‘“L‘“‘ Properties
Rakate by Degt .
I Dialog Box
Loarm
| 1 —
I= | Properties
= Hierarchiesl Filesl i Design Llnitsl \
"""""""""""""" ITI Cancel |

Copyright © 2003 Altera Corporation
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Create Symbols

File Edit Miew Project  Assignments  Ppocessing  Tools  Window  Help

MNew., .. Chrl4m
D) tew r (R[> T | OR B
= Cpen... Chrl+C .
95 afy wn Wt
e s OOV | 32| BRY || Symbol Created in
—+ =|
72 Mew Project Wizard. . } |4 %% |20 S| R[] Project Directory
Zu &
i Open Project.... == el mult8xE.v
Corvert Max+PLUS II Praoject. .. Logic Cell Nodule multexs (result, sega, segh, sege,
Close Project | segd, sege, sSegf, sSegy, done flag,
=t =t =t ] T = o=
b zave b5 Symbol x|
Save As,., input [ | Libraries:
Save Current Repath Seckion &5... input stamll B Foec
ﬁ Sawve ol output sedg:s £ ¢ hguartush 3. Dhlibraniess
File Propetties. .. output [15:
Create HEOL Design Fle far Current Fle i:g:
Expath,.. Create Symbol Files Current File : i sege
3 .- segd
Convert Programming Files. .. ﬂ Create AHDL Include Files For Current File ] sege
: i seut
Include Report Seckion in Print L Create Design File from Selected Block, . Hame: : it n :Iegg
: G fite one_flag
G Page Setup... Update Design Fle from Selected Black, ., S J : b resuit[15. 0]
@ Prink Prewview ] : ) [ Repeatinsert mode : o
% e ot Create SignalTap [T List File | [ Insert spmbol as black
rink... 1 y
o Create JGM, SVE, or ISC File, .. I™ | Launch Megawizard Flugdn
Recenkt Fi_Ies / 3 _I muxd ul (.c Megawizard Plug-ln Manager... |
3
Receil I:‘ijCts/ 9 muxd uz [ .: = = |
y 4
H :LIEI i lrad¥4d = I alfamnth LR S Te R o] nroadner frrodner i o
File = Create/Update =
Create Symbol... Note: Schematic Can Be Converted to a
Symbol & Used in other Schematics 20 YEARS of

Copyright © 2003 Altera Corporation AE-IE{A
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Optional Block Design Entity

i my_schematic.bdF*

thlock_type TG
™ 10 | Twpe N
lina [MPUT S, s
linky IMPLIT S
[outt QUTPUT TR
[imoutt BIDIR. | fdnidniunininninnisni
linste Y S

2| Blocks Are Optional & 1 i
Support the Conduit
Capability
20 YEARS of
Copyright © 2003 Altera Corporation AIEIERA
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Megafunctions

m Pre-Made Design Blocks
— Ex. Multiply-Accumulate, PLL, Double-Data
Rate
m Benefits
— Accelerate Design Entry
— Pre-Optimized for Altera Architecture
— Add Flexibility

m Two Types
— Altera-Specific Megafunctions

— Library of Paramerterized Modules (LPMs)
e Industry Standard Logic Functions

Copyright © 2003 Altera Corporation AIEIERA
31 IN 'ATION



MegaWizard Plug-In Manager

m Eases Implementation of Megafunctions & IP

Toaols Window Help
Fuur EC Simulation Tioal

R EDE Timing Snalysis Tioo]
Launch Software Debugger Crl+Shift+0

ﬁ Campiler Tool
SignalTap II Logic Analyzer
@ Prograrmrner

d Plug-In Manager...

) SOPC Builder ..

WL ve gaWizard Plug-In Manager [page 1]

Toolbar:

Opkions

License

The Megawizard Plug-ln Manager helpz you create ar modil
deszign files that contain custom wariations of megafunctions.

YWhich action do you want to perfarm’?

¥ Create a new custom megafunchion sariztion

£ Edit an existing custom megafunction wariation

™ Copy an existing custom megafunction wariation

Copyright € 19917-2003 Altera Corporation

Cancel | < Back | Mest > | Ei

MegaWizard Plug-In Manager [page 2a]

"Which megafunction would you like to customize?

Select a megafunction from the list below

|_:_|E‘| Installed Plug-lns

2] Alera SOPC Builder
-8 arithmetic

w14 ALTACCUMULATE
ALTFP_MULT
ALTMEMMULT
ALTMULT_ACCUM [MAL)
ALTMULT_ADD
LPM_aRBS
LPM_aDD_SUB
LPM_COMPARE
LPH_COUMTER
LPH_DIVIDE

4] LPM_MULT
~[2] ARM-Based Excalibur
88 gates
- 1410
/-8 memory compiler
o storage

£
[
£
£

£

@ P MegaStore

* ok *
* *
MegaWizard®
Plug-In
N X
Wwihich device family will you be IStratiH vI

uging?

‘wihich type of output file do you want to create?
" &HDL

" wHDL

&= eqilog HDL

Wihat name do pou want for the output file? Browse... |

IJ Documents\Huartuz [1 304Wuartus 1| Labs\Labd _QH_22%mult

™ Return to this page for another create operation

Mote: To compile a project successfully in the Quarktusz 1|
software, your design files must be in the project directory or
a uger library pou specify in the User Libranes page of the
Settings dialog box [Azsignments mernu).

Your current uzer library directories are:

Caticel | <Ba-:k| et = | Fitaizhy |

Copyright © 2003 Altera Corporation
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MegaWizard Examples

5 Multiply-Add

Curnently selected device family:

my_wizard

dataa_0[15 00
datab_0[15 0

MULTO)

dataa_1[15 0
datab 1[15 00

MULTT

|+

dataa 2[15 00
datab 2[15 00

MULTZ)

clackl

o

[~ General

x|
Stratix |1 = I

‘wihat iz the number of multipliers?

How wide should the & input buses be?

How wide should the B input buses be™

result[33 0]

asynchranous clear input

Al mullipliers have similar configurations
[~ Add support for hardware saturation and rounding
This will force all inputs to be in 01,15 format

Howve wide should the 'resull’ output bus be?

I Create a dth aspnchronous clear input option
This forces all registers to have an associated

I~ Create an agsociated clack enable for each clock

ER =] mlipliers

t - ALTPLL [page 5of 11]

my_wizard

ﬂ it

[15 =] bits nclkd
lﬁ = b lleris

areset
fodena

il frequency: 100 000 hiHz
Operation Mode: Normal

lockex

~Input Representation

dataz: Linsigned
datab; Unsignad

Resource Lisage

B hit

‘What is the representation format for & inputs?

what is the representation format for B inputs?

IUnsigned 'I
Ifore Optione,
IUnsigned 'I
fore Options

MegaWizard Plug-In Manager - ALTDDIO_OUT [page 3 of
ISlratik 1] vl

Create far which device family?

How wide should the buses be?

atsin_py15.0 0L wizard

detein_[15.0] el

outclock outpLt

ack power up
law

Double-Data Rate

I j‘
‘which aspnchronous reset port would you like?
' aspnchronous clear [ach]
" asynochronous preset (aset)
" none
Hava should the registers power Up?:
£ High
& Low

Strativ 1l

™ Create a clock enable port for each clock port
™ Cieate an output enable port

I™ Eegister cutput enable

™| Delay switch-on by & half slock cycle

cl - Core Dutput Clock
Able to implement in Enhanced PLL
¥ Use this clock

" Enter output clack frequency:

' Enter output clock parameters:
Clock multiplication factor

Clock division factor

Clock phase shift

Clock duty cycle (%]

Mare Detalls >3

Jump to page for:

& Clock cl 52

x

Requested settings

Aetual seflings

100,000

-

[mHz =]

‘400.000000

1]

[0m0 = [¢a =]

‘EI[I on

50.00

@

Cl C2 C3 C4 Ch

Documentation...

Cancel | <Back| Mest » | Finish |

Copyright © 2003 Altera Corporation
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MegaWizard Output File Selection

m Default

— HDL Wrapper File

m Selectable

HDL Instantiation
Template

VHDL Component
Declaration (CMP)

Quartus Il Symbol

(BSF)

Verilog Black Box

Copyright © 2003 Altera Corporation
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3

MegaWizard Plug-In Manager - LPM_MULT [page 4 of 4] — Summary

x|

“when the 'Finizh' button iz prezzed, the Mega'wizard Plug-In kanager
will create the checked files in the following list. Y'ou may chooze o

include or exclude a file by checking or unchecking itz corezponding
checkbox, rezpectively. The ztate of checkboxes will be remembered

far the next Mega'wizard Plug-ln Manager session.

The Mega+fizard Plug-ln M anager will create the checked filez in the

directony: C:hguartusd (hgdesignzsfir_filterhcompileh,

File I D ezcription

[ pwalk. v Y ariation file

[ multine  AHDL Include file

O mult.crap WHDL Component declaration file
[ rowilt. bsf [uartuz gymbol file

O mult_inzt. v Instantiation template file

[ mult_bb.w  “erlog ‘Black Box' declaration file

[D'ocumentation... |

Cancel | < Back | =R

| Finish |
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Memory Editor

m Create or Edit Memory Initialization Files in Intel
Hex (.HEX) or Altera-Specific (.MIF) Format

m Design Entry

— Use to Initialize Your Memory Block (Ex. RAM, ROM)
during Power-Up

m Simulation
— Use to Initialize Memory Blocks before Simulation

Copyright © 2003 Altera Corporation AIEIERA
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Create Memory Initialization File

File = New = Other Files tab

HEX format or
MIF format

Device Design Files I Software Files Dt%‘ Files |

AHDL Include File
Block Symbal File
Chain Dezcription File

bk emaony |ni
SignalT ap
Tl Script File

Text File

Wector Wavefarm File

Hewradecimal [Intel-Farmat] File

OF.

Can

Copyright © 2003 Altera Corporation
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G Mif1 =10l x|
+T 1=

0 fe55 255 255 255 255 255 255 255

8 55 255 255 255 255 255 255 |25

16 255 255 (255 (255 255 (255 (255 255

24 255 255 255 255 255 255 255 |25

52 255 255 255 255 255 255 255 |25

40 f255 255 (255 255 255 255 255 255

48 255 255 255 255 255 255 255 255

56 255 255 255 255 255 255 255 |25

64 255 255 255 255 255 255 255 |25

72 255 255 255 255 255 255 (255 255

80 255 255 (255 255 255 (255 (255 |25

88 |255 |255 |255 |255 |255 |45 255 [2ss

96 255 255 e55 255 255 255 255 |25

104 j[o o 8 o o o Jo o

12 o o 8 o o o Jo o 10

120 0 o o @ @ Jo o

128 jJo o o o o o Jo o

13 0 o o o o o Jo o

144 j[o o o o o o Jo o

152 j[o o o o o o Jo o

60 jJo o o o o o Jo o

168 [0 o o o o o Jo o

176 [0 @ |0 o @ o |0 |o d|
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Change Options

m View Options of Memory Editor
— View = Select from Available Options

#', Quartus II - C:\Documents and Settings', ggoodarz’, My Documents’, Quartus IT 305 0uartus II Labs'La
Fil= Edit | Yiew Project  Assignments Processing  Tools  Window  Help

__I__“Ili-'“' kiliky wwindows » |'t?|"' EE.@|@@|%@@|
E@ [El Full Screen Ctrl+-alk+Space @ @_ | & ‘? @ g |ﬁ @ ;o.'{ J'_:d

= Cells Per Row 2 =] =]
— KL pq: e
| Entity Address Radix K Logic Cell I al MiF1.mif
=3 Com Memor E3 Binary
¥ p ™ Em— FF |FF |[FF [FF |FF [FF |FF
Shows Delimiter Spaces " FF |IFF |FF_|FF_|FF_|FF_ |FF
Qs
Show A5CII Equivalents - _ FF |FF |FF |[FF |FF |FF |FF |FF
Signed Decimal FF |[FF |[FF |[FF |[FF |FF [FF |FF
Unsigned Decimal ~ FF__|FF_|FF_|[FF _|FF _|[FF _|[FF [FF

=—FF |FF _|FF [FF _|[FF [FF [FF |FF
30 |FF |[FF |[FF [FF |FF [FF [FF [FF
38 |FF |FF |[FF _|[FF _[FF |FF _|[FF [FF
40 |FF |FF _|[FF _|[FF _[FF |FF _|FF [FF
48 |FF _[FF_|FF_[FF_[FF_[FF_[FF_[FF
so_|FF |FF |[FF _|[FF |FF |FF [FF |FF
sa_|FF |FF _|[FF _|[FF _[FF |FF _|FF [FF
0 |FF |FF |[FF _|[FF _[FF |FF |[FF [FF
gs_|FF |FF |[FF |[FF |FF |[FF [FF [FF
70 |FF |FF |[FF _|[FF _[FF |FF _|[FF [FF
78 |FF _|FF _|[FF _|[FF _[FF |FF _|[FF [FF
go |FF _[FF _|FF_[FF_[FF _[FF_[FF_[FF
g8 |FF |FF |[FF _|[FF |FF |FF [FF |FF
a0 |FF |FF _|[FF _|[FF _[FF |FF _|[FF [FF

Copyright © 2003 Altera Corporation
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Edit Contents

m Edit Contents of the Memory File
m Save the Memory File as .HEX or .MIF File

Il Addr +0 +1 +2 +3 +4 +5

0 |00000 00000 00000 ponnn [annnn 000
& (00000 00000 00000 0f gfpy 000
16 |[00000 00000 00000 O 000
24 (00000 00000 00000 O Paste reert 000
32 00000 00000 00000 00 InsertCells 000
40 (00000 00000 00000 g Delete 000
48 |oo000 00000 00000 00 “alue v | 1000
56 00000 00000 00000 0

Cells Per Riow / AutoFit

Select the Word & Type in a Value
OR

Select the Word & Right Click to
Select an Option from the Pop-Up
Menu

OR

Copy & Paste from a Spreadsheet

into a Memory File

| =

Copyright © 2003 Altera Corporation
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Memory Size Wizard
Need to Edit Size of Memory File?

m Use the Memory Size Wizard (Edit Menu)
— Edit Word Size
— Edit Number of Words

— Specify How to Handle Word Size Change

e Increasing Word Size
— Pad Words
— Combine Words

e Decreasing Word Size
— Truncate Words from Left
— Truncate Words from Right

Copyright © 2003 Altera Corporation AIEIERA
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Using Memory File in Design

MegaWizard Plug-In Manager - ALTSYNCRAM [page 9 of 10]

Specify MIF or HEX file in
MegaWizard Interface

x|

rdaddre=s=s[4..0]

D G5

—what should the Rak black bype be?
At  ME12 = Mak = M-RAM

Set the mazimum block depth to L= | words

— Do you want to zpecify the initial contest of the memon’?

7 Mo, leave it blank

f*" “res. usze this file for the mem
[r'ou can uze 3 I-!e:-:au:_ieu:i

content data
Intel-format] File [hex] or a

clack

Block Type: AULTO

Resource Lsage
256 ram_bits(AUTCN

= it S
my_ram < File name: |
gl 0] initial content file should
wraddress[4..0] :
wren 5
55 I Implement with logic cellz only, even if the device

containz EABz or ESEs

Cancel < Back Me=t > Finizh

Copyright © 2003 Altera Corporation
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Memory Compiler

m Memory Functions are
Organized by Type

m MegaWizard is Family-
Aware

— Select Memory Type &
Parameters

— Appropriate
Megafunction Selected
Automatically

Copyright © 2003 Altera Corporation
41

YW'hich megafunction waould you ke to customize?

Select a megafunction from the lizt below

-] Installed Flugns

~[2] Ahera SOPC Builder
G- arithmetic

% ARM-Based Excalibur
o8 gates

— L Fot lotorionan

x|
Wwhich dewice Farnily will pou be IStratir: Il vl

uzing?

Which type of output file do youw want to create?
" AHDL

" wHDL

=" erlog HDL

Wwhat name do pou want for the output file? Browse. . |

[

& 140
-l FREMmory carmpiler
FIFO

Rakd: 1-PORT
RaM: 2-PORT
Rak: 3-PORT

ROM: 1-PORT
ROM: 2-PORT
Shift reqister [RaM-bazed)

11 Wy

@ IP MegaStore

-
IE:\Docurrlents and SettingshDeskioph Q4041 quartusiDesig

[~ Generate a Clearbox body [for EDUW tools anly)

[~ Return to thiz page for another create operation

Hote: To compile a project successfully in the Quartus [l
software, your design fles must be in the project directory or

a uger library you zpecify in the User Libranes page of the
Seftings dialog box [Azsignments menu).

'our current uzer library directories are:

Cancel | <Back| Mt » | Eirrsh |

20 YEARS of
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FIFO Partitioner

= Map Multiple FIFOs into a Single Physical
Memory Block

m Partition M-RAM Blocks into Multiple FIFOs

MegaWizard Plug | partitio ] ._ x|
Jump to page for: IGIobal Options j
-Global Configurations RAM Status
my_fifas -
T ike? 2 'I Vintual Element Write Fead

e data_a 0p7.0] vd_data_b_07.0] How many FIFOs would you like? o I o | o |

x=—wr_en_a_0 wr_empty_0 1FIFO T-EII] 1'00

x— read_b_0 wr_full_0 ; : ; ’ ’

< clk_port_a_0 rd_erpty_O " Use the same configuration for all virual elements.

x— clk_port_b_0 rd_full_0

FIFOD 8 bits x 128 words

—wr_data_a_1[7..0] rd_data_b_1[7..0] " Make the asynchronous clear active low

=—wr_en_a_1 wr_empty_1

x—read_b_1 wer_full_1

x— clk_port_a_1 rd_empty_1

*— clk_port_b_1 rd_full_1

FIFO1 8 bits x 128 words Wit

— tdm_clk bandwidth ] 2 MHz

jaeir Total bits used: 2048 Fead
bandwidth 2 MHz
The minimum TDM clock rate is 3.00 MHz.
RAM bits z
used | 2048 1 524288 bits

Cancel[ <§nck| Next > | FEinish |

20 YEARS of
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Memory Behavioral Waveforms

m HTML file Generated by MegaWizard

m Description of Memory Functionality
— Reviews Selected Parameters
— Describes Read & Write Operations

Copyright © 2003 Altera Corporation AIEIERA
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Example Memory Waveform

my._ dualport_waveforms. html

Sample behavioral waveforms for design file my_dualport.tdf

The following waveforms show the behavior of altsyncram megafimction for the chosen set of parameters in design my_dualport tdf . For
the purpose of thiz simulation, the contents of the metmoty at the start of the sample waveforms iz assumed to be ( FFFOQ, FFF1, FFFZ,
FFFZ, FEFF4, ). The desigh my_dualport tdf has two readiwrite ports. Eeadiwrite port & has 256 words of 16 bits each and
Eeadiwrite port B has 256 words of 16 bats each. The ram block type of the design 1z ATTTO | The output of the readfwnte port & 15
unregistered. The cutput of the readfwnte port B 15 unregistered.

addre=s=s a i ED E XE El E XE 52 E XE 53 E

address_h DT T
etecia [ L L L L L L L L L
=i SN SIS SIS SN EEE S A E

qa Eg% EFFFDE * iFFFli * EFFF2§ * EFFFSE
q kb EE* EFFFDE * EFFFSE * EFFFEE * EFFFIE
mnemnoryd ; ; ; é ; ; FFFL | | l | |
NEMoLY 3 i i i i i i FFF;
NEMOTY 2 E E E E E E FFF%
mnemnoryl ; ; ; ; ; ; FFF&
T N NS S D

W
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EDA Interfaces Introduction

m Interface with Industry-Standard EDA Tools that
Generate a Netlist File
— EDIF 200
— VHDL '87 or '93
— Verilog
m Nativelink Interface Provides Seamless
Integration with 3rd-party EDA Software Tools
— Tools Pass Information/Commands in Background
— Designers Can Complete Entire Design in One Tool

Copyright © 2003 Altera Corporation AIEIERA
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NativeLink

m Comprised of Two Components

— External Files

e WYSIWYG (What You See Is What You Get) ATOM Netlist
Files (EDIF, Verilog, VHDL)

e Cross Reference Files (Ex. XRF)
e Timing Files (Ex. SDO)

— Application Programming Interface (API)
e Pre-Defined Interface of Commands/Functions

API

—( &

0

EXI:-elrnaI QUART US 20 YEARS of
iles
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WYSIWYG ATOM Primitives

m Set of Design Primitives that Support WYSIWYG
Compilation

m Provide Direct Control of How a Design Is
Technology-Mapped to a Specific Target Device

m Allow Synthesis Vendors to Provide an Optimal
Realization of a Design for Each Architecture

aolo4g grratix_lcell par err high 0 andZ 6Z & |

oo0los5 combhout (par_err high 0 _andZ &z,

a0l0a +dataairam out_c_11), _

00107 .datah(ram_out_c_10), Synplify .vgm
ao1os .dataciram out_c_ 9],

aolos .datad (ram_out_c_3)

aoLrio ) :

00111 defparam par err_high 0 andi 6z Z.operation mode="normal®™;
0011Z defparam par err _high 0 andZ 62 Z.lut mask="9869";
00113 defparam par err high 0 and:d 62 Z.3ynch mode="off":
00114 defparam par err high 0 andzZ 62 Z.sum lutc input="datac”;
20 YEARS of
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WYSIWYG Compilation Flow

EDA
At ool Note: Logic Options in Quartus Il that control
= )\ 21 | —_—
Sy !]I?’JJJ synthesis can no longer be used.
Fahthel;
_ =
Logic / \
Synthesis j ; E :
N
Netlist Database . Place &
EDF ﬂl]l::> Extraction E:> Builder Synthesis Route
VQM
N—
Design Input Files &
with &
WYSIWYG Primitives \ QUARTUS" /
20 YEARS of
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Three EDA Design Flows

m Quartus Il Driven Flow

— User Launches other EDA Tools from Quartus Il in the
Background

— Messages Appear in Quartus |l Message Window
m Vendor Driven Flow

— User Runs Quartus Il in the Background from the 3"
Party EDA Tool

m File Based Flow
— Each Tool Ran Separately
— Files Are Manually Transferred between Tools

A
Copyright © 2003 Altera Corporation AE-IE{A
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Quartus Il Driven Flow

Assignments = EDA Tool Settings

Check the “Run ...” Button to Launch
the EDA Tool in the Background

Leave Unchecked for File Based Flow

File Edit “iew Project | Assignments Processing Tools  Windo

JJ D& | & | 5 P oevee.

E ritity

Compilation Hierarchy

= g

pipernult

[

g0 mulkingt

[

gbe ramiingt2

I I—

Z* Assign Pins...

lﬁ & N @ [ad) E ‘Eﬁ’-’ Timing Settings. ..

Eed| EDA Tool Settings.
& Settings...

ctrl+'Ft+E

Wizards L4

@ Assignment Editor

Remove Assignments. ..

CErl4+-ShifE+-A

I_E Demobe SssianmEnts, .«
i‘i Back-Annokate Assignments...

Impart Assignments. ..

% Timing Closure Eloorplan

LogicLock Regions L4

_Hierarch_l..ll Filesl & Design Llnitsl

Copyright © 2003 Altera Corporation
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Settings - pipemult

Category:

- General

- Files

erments & Options
- ED& Tool Settin
- Desigh Entry & Synl
- Simulation
- Timing Analysis
- Board-Lewvel
- Fomal Yerification
- Resynthesis
- Compilation Process
(= Analysis & Synthesis Settings
- YWHOL Input
- Werilog HOL Input
- Diefault Parameters
- Synthesiz Metlist Optimizations
- Fitter Settings
Physical Synthesis Optimizations
- Timing Analyzer
- Desigh Assistant
- SignalT ap Il Logic Analyzer
- SignalProbe Settings
- Simulatar
- Software Build Settings
- Stratis G Registration
- HardCopy Settings

T
[y

T
(i}

=
[+

Design Entiy & Synthesis

Specify options for processing input files created by other ED& tools,

Todl name: ILeonardoSpectrum-AItera [Level 1]

=

Format:

[EDIF

N [ Run this tool automatically to spnthesize the current desi&

=

r Signal name

WeD: [VC

GND: [GND

~ Library Mapping File

File name: Iexemplar.lmf

I™ Show information messages describing LMF mapping duing compilation

-

I™ | Generate back-annotation data for timing closure

Resst |

k. | Cancel |

4
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EDA Driven Flow

Synplify Pro - [C:hjkaady'.Memory_Exercise’\Yerilog'.proj_1.prj] = |EI|5|
18] %]
S ~u Configure YHDL Campiler. .. e e o,
H P @ E E H ﬁ @ ‘ Configure Verilog Compiler... @ % @ v HQ @ ﬁ @ tl' ‘ . H E s O
Cusktomize... |
Bun roject View Options. ., .
Class Project | Editar Options... -5, map_logic Run Quartus II In the
Sch kic Cptions. ..
Add File.. | C:hjkaadysMemany_Exe et _“ rev 1 Type /I/Modified BaCKg rou nd by

El@ ] Quartus Run Background Compile loojik™ 161326 26-5ep-2002 =
Change File... | Run Foreground Compile Gate Netlst 161325 25-5ep-2002 Selecti ng Run
— decode.w [WERILOG] et Ot tcl script 161325 26-5ep-2002 -
Nowimpl. | mem_bb.v [VERILOG] st ias verlog 161325 26-5ep-2002 BaCkg round COmpl le
top_cons.tcl tcl script 161325 26-5ep-2002

paritycheck.v [WERILOG]
zhift_tapz_bb.v [WERILOG]

top_rm.bel tel goript 161325 26-Sep-2002

Irmpl Options. .. |

g svnc_fifo_bb.v WERILOG] top.fee file 161323 26-Sep-2002
ol top.w [WERILOG] @ top.srs RTL Metlist 161322 26-5ep-2002
&l i ev_1 [top) ‘. [5] toptig file 161322 26-5ep-2002
Frequency [khz]
0 =

¥ FSM Compiler

" F5M Explorer
¥ Resource Sharing
[ Retiming
[ Pipelining
| | i

¥ project —load C..-jlkaady-Memorv_Exercise-Verilog-proj_1.prj - ill Log Parametsr rev_1 i’

i -
1 | 3
[ 4 | [ ToL Seript £ 0erors A 2 wamings B 1 note £ kd|

==—a [ Z 20 YEARS of
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File Based Flow

m Work Separately in Individual Tools

Settings - pipemult x|
Categorny:
- General EDA Tool Settings
- Files
- |Jzer Libraries Specify the other EDA toals - in addition to the Quartus 1| software - used on this project.

Double-click on a Tool Type below or select a page under EDA Toal Settings in the Categary list to

H - Device ] :
[ ] Sy n t h eS I S .. Timing Frequirements & Options change the EDA Tool or to specify options.

= ED& Tool Settings
- Diegign Entry & Synthesis EDA tools:
H 1 - Simulation T ool type | T ool namme: | Fur tool autornatically
i SI m u | atl O n - Timing Analsis Design entry/synthesis LeonardoS pectrum-dltera [Level Yes
- Board-Level Simulation ModelSim [Werlog HDL output from Quart...  ves
- Formal Werfication Timing analysis PrimeTime [Verlog HOL output from Quar...
- Resyrthesis Board-level Signal Integrity [IBIS)

- Compilation Frocess Formal verification Conformal LEC
Resynthesiz Amplify

* Timing Analysis c
- Analysiz & Synthesis Settings
- WHOL Input
- erilog HOL [nput
[ J B d - L | - Default Parameters
O a r eve - Synthesiz Metlizt Optimizations
- Fitter Settings
[ . Physical Synthesiz Optimizations
[ ) F | V f t - Timing Analpzer
ormal verimicaton g becbeer . w—
- SignalT ap Il Logiz Analyzer
- SignalProbe Settings

*Resynthesis

[1]
[

H- Software Build 5 ettings
- Shrati G Registration
- HardCopy Settings
0K Canicel |
A4
20 YEARS of
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Third Party Tool Support

Synthesis Tools Verification Tools

« LeonardoSpectrum™ « ModelSim®

* Precision  ModelSim-Altera

* DesignCompiler « Cadence Verilog-XL

« FPGA Compiler II™ « Cadence NC-Verilog

 FPGA Express™ « Cadence NC-VHDL

« Synplify * Innoveda BLAST

« Synplify Pro * PrimeTime®

« Amplify « Synopsys® VCS & VSS
« Mentor Graphics® Tau
« Synopsys Scirocco ...
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RTL Viewer

m Graphically Represents Results of Synthesis

IEI i RTL ¥iewer: filtref | filtref | Page 1 of 1
@\ FiI_treF
El- Instances . i -
= acciinst3 R J—— — — . "ﬂ o
- Instances = B 1 o o " E_J_ [ e =
dh - Primitives == # e | =
=) Fins [ :Eg =
B l10..0] . ] ;
© - Eyn(7.0] =, =
2 - Mets ur il _F.'":'.l
- hvaluestinst2 H T
[+ mulk:inské =
[+ skake_m:inst1 Ul
TOO|baI' - kaps:insk :_Eg
[+ Primitives =
[+]-Pins ::Eﬁ
- Met . . R
o Schematic View =
Hierarchy List ]
20 YEARS of
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RTL Viewer Uses

m Visually Checking Initial HDL Synthesis
Results
— Before Any Quartus |l Optimizations

m Locating Synthesized Nodes for Assigning
Constraints

m Debugging Verification Issues
m Reading VQM/EDIF Netlist Files

Copyright © 2003 Altera Corporation AIEIERA
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Starting RTL Viewer

1. Run Analysis & Elaboration (Processing
Menu or %)

B Any Processing that Performs Elaboration

2. Open RTL Viewer
® Tools Menuor &]
B Displays Last Successful Compilation

Copyright © 2003 Altera Corporation AIEIERA
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RTL Viewer Features

m Schematic View

m Hierarchy List

m Hierarchy Navigation
m Filter Schematic

m Page Control

Copyright © 2003 Altera Corporation
57

20 YEAR
AITERAW
INNOVATION



Schematic View

mout

|: kel
[1] Qgslng I8
. o FRE e Y- re
datafz2.0] [ - 1 e M- 12
ok [y i6

DDDDD

m Represents Design Using Logic Blocks & Nets

— Registers
— Muxes

— Gates

— Adders

Copyright © 2003 Altera Corporation
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Hierarchy List

m Traverses between Design Hierarchy

m Views Logic Schematic for Each
Hierarchical Level

m Breaks down Design into Netlist Elements

Copyright © 2003 Altera Corporation AIEIERA
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Netlist Elements

m Instances

— Lower Hierarchy Levels that Can
Be Expanded (Unless Encrypted)

® Primitives

— Low-level Nodes/Blocks that
Cannot Be Expanded

= Pins

— 1/O Ports in the Current Level of
Hierarchy

® Nets
— Nets or Wires that Connect Nodes

Copyright © 2003 Altera Corporation
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Filkref

- Instances

-- acc:insks

- hvalues:inskZ
- mulk:insté
-- skate_mminstl
-- Lapsiinst

[=]- Primitives

- insk4

- inskS[0]

- inskS[1]

- inskS[2]

- insks[3]

- inskS[4]

- inska[5]

- inskS[a]

- inskS[¥]

[=]- Fins

-~ clk

- ka2
H-d7..0]

- ek

- niexk

- resek

- yn_ouk[7..0]
- glid

[+ Mets
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Using Hierarchy List

i RTL ¥iewer: filtref | Filtref |

FiI_treF
=l Instances
- acciinstd

-- Instances
' [+ Pins
i [ Mets

[+ state_miinst1
- baps:inst

Expanding
Instances Shows
the Instances,
Pins & Nets within
Internal Modules

T TSI ]
L instS[7]

= Pins

ke

B
=-d[7..0]

rIEWt

next

- resek

[#- wn_ouk[7,.0]
- vl

[+ Mets

Highlighting a Netlist Element in

Hierarchy List Highlights/Views that
Element in the Schematic View

=101 x|

- hvalues:instz
- rultsinsta —

-~

2 o

~_

B

=
L

d—ﬂl||

||||| |ii|| |ii|| |_u1 |ii|| |ii|| |ii|| |ii|
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Hierarchy Navigation

m Hierarchy List
1.Click on Netlist Element (Ex. Instance)
2.Schematic View Automatically Adjusts Hierarchical
Level to Show Element

m Schematic View
— Mouse Pointer Indicates Action
%ﬁ «Descending Hierarchy
.

e Double-Click on Instance
e Right-Click & Select Hierarchy Down

% ﬁ «Ascending Hierarchy
T

e Double-Click in Empty Space
e Right-Click & Select Hierarchy Up

20 YEARS of
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Filter Schematic

Unfiltered: All Components & Paths Shown

Filtered: Only Selected
Components & Related
Paths Displayed

0

[ oo

] Ll_i_i] LIJ;LZI LIJ_JI’] LI%] LI%ZI LIJ_J']
] Lli‘i’] Llii'] LI‘E’] |—I£L] Llii'] LI"LL]

&k Find... Chrl+F
—¥ G T, ZEEl+G

Zoom L4

I T T L0 L, L, L

Nk

Hierarchy Up  Chrl+U

ng ht-Cl |Ck for Hierarchy: Dot ChrlH-m

Filter Menu

Destinations

ﬁ Locate in Design File

Sources & Destinations

Between Selected Modes

Copyright © 2003 Altera Corporation
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=
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Filter Options

m Sources, Destinations,

LN
I pli_kame3 i \ . — — —
. pin name3d| ~, 20T I sl —_——
. 5 Pli_bamed \ hEt o uT _———————M
pin narmed | ____/J [T3:010hp @0 UTA )
I ' " P pm_nameﬁl
= J

: ; pli_same ]
pin_name| :} ~
I i pl_rame2 .
pin name? ey —_—

pin_names[___>——

m Between Selected Nodes

pli_yame3

-
) | . L —— -
pin name3| I heEUTY 4[,54& _
It uT
I
|

[
pli_samed
ain narned| _..../ et UT1 L//—‘—‘— IjoouT .
= A I pin_namef

: pilb_yame ' et e e e e = ——— |
pin_name|
; El pli_same2
pin_name

pin_names[___>—

20 YEARS of
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More on Filtering

m Displays Only Nodes on Current Hierarchy
Level

m Stops Tracing Paths at
— Hierarchical Ports
— Registers
e Option to Disable (Tools Menu = Options)
— Specified Number of Logic Levels
e 10 by Default (Tools Menu = Options)

Copyright © 2003 Altera Corporation AIEIERA
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Page Control

m Schematic Automatically Partitioned

m Option to Control Design Size Per Page
(Tools Menu = Options)

— Nodes Per Page
e 1 — 1000 (Default: 50)

— Ports Per Page
e 1 — 2000 (Default: 1000)

Copyright © 2003 Altera Corporation
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Managing Pages

m Title Bar Indicates Number of Pages

i RTL ¥iewer: filter | filter | Page 1 of 3

Filker
[+]- Inskances k[
[+ Primitives

m Moving between Pages

— Next Page/Previous Page ha
e Moves between Partitioned Pages [¥
— Back/Forward

e Displays Previously Viewed Design Views

20 YEARS of
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Nets between Pages

m Indicated by Special I/O Connectors

m Right-Click to Trace within Hierarchy
— From Page (Source)
— To Page (Destination)
— Related (Other Parallel Connections)

Ij t }:} mEm_ﬂﬂH_':'I!_I!n_ﬁ
_data_oe_en wdpath:dpath_LPBZ2_ data_out =
MBEA_L_

_MEM_D_out_ sk  » & path:dpath_GPB1_data_out_=

[:EFT':'“'I Fage 1 —— % tdpathidpath MER T aut =
w_dsackl_en_siZ | Related Page 5 [:&?j EEIEIE! ;
o Fage
La
SN Related Fage B e
‘ of
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Other Features

m Go to Net Driver
— Traces Net Back to Source Driver
— Changes Schematic View if Necessary

m Locate in Design File
— Finds Node Definition in Source File

Copyright © 2003 Altera Corporation AIEIERA
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Exercise 1

Please go to Exercise 1 in the
Exercise Manual

20 YEARS of
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Exercise Summary

m Schematic Design Entry is Simple

m MegaWizard Makes It Easy

— Implements Many Design Entities in AHDL,
Verilog, or VHDL

— Makes Best Use of the Device Architecture
— Has Direct Link to Make |IP Downloads Even
Easier
m Analysis & Elaboration Option Checks the
File

Copyright © 2003 Altera Corporation AIEIERA
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Summary

m Multiple Design Entry Methods
— Text (Verilog, VHDL, AHDL)
— Third Party Netlist (VQM, EDF)
— Schematic

m Memory Editor
m MegaWizard

m EDA Tool Flows
m RTL Viewer
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Designing with Quartus Il

Quartus Il Projects

&

orporation
: QUARTUS’II




Quartus Il Projects

m Description
— Collection of Related Design Files & Libraries
— Must Have at Least One Designated Top-Level Entity

— Target a Single Device or Can Be Partitioned into
Multiple Devices

— Store Settings in Quartus Settings File (.QSF)

m Create New Projects with New Project Wizard
— Can Be Created Using Tcl Scripts

Copyright © 2003 Altera Corporation AIEIERA
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New Project Wizard

Invoke New Project Wizard

File Edt ‘iew Project Assignments |
[ Mew... Chr+h New Project Wizard: Directory, Name, and Top-Level Entity [} x|
(= Open... Chrl+0
Clase R HF4 YWwhat iz the working directory for this project?  Thiz director will contain design files and
= ather related files aszociated with thiz praject. |F pou type a directary name that dogs not
exizt, Quartus || can create it far pou.
Mew Project Wizard, ..

II::'xikaady"xM emory_Esercize'Werlog ] |

E,EE Dpen Project, ..
Convert MAY+PLUS 1T Project... YWw'hat iz the name l:u_f thiz project? [ pou wizh, vou can use the name of the project's
top-level dezign entity.
Itu:up |

Select Working Directory
“What i the name of the top-level desian enfity in your project? T he Quartuz 1| zoftware will
automatically create Compiler and Simulator settings for the top-level entity vou specify
in thiz wizard. After you create a project, you can add more top-level entitiez and create

Name Of PrOieCt Can Be Compiler and Simulator zettingz far them with commands on the Processing met.
Any Name; Recommend top _|
Using Top-Level File Name

4", Quartus II

(]

Top-level Entity Does
Not Need to Be the
Same Name as Top-
Level File Name

Black I et I Finizh Cancel

20 YEARS of
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Add Files

MNew Project Wizard: Add Files [page 2 of 6] 5[

Select the dezign files and zoftware source files you want bo include in pour project. Cli
Add All to add all design files and software zource files in the project directany.
Mate: it iz optional bo add files here unlezs pou have design files nat contai
directany, or files in which the file name iz not the zame as the entity

in the project

< Add

File name: ||

File rarie | Type | Add Al

Hemove
Froperties
(]

[Mawr

L

[f wour project includes libraniez of custam functions, specify their
pathnames:

Idzer Librany F'athnames...'\[

/

Back I I et I Finizh

Copyright © 2003 Altera Corporation
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Add Design Files

» Graphic (.BDF, .GDF)
« AHDL

« VHDL

* Verilog

» EDIF

Notes:

* Files in project directory do not need to
be added

» Add top level file if filename & entity
name are not the same

Canicel \

Add User Library Pathnames
& Files

20 YEARS of
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User Libraries

Add User Library Paths

» User Libraries

*MegaCore®/AMPP Sm
Libraries

* Pre-Compiled VHDL
Packages

User Library Pathnames

Add ary non-default ibraries that pou will uze in the project. List the library
names in the order you want to gearch them. Custom libranes can contain

user-defin_ed or vendor-supplied megafunctions, Block Sembol Files, AHDL

i and pre-compiled YHOL packages.

Library narme: I

]

&dd

Librariez:

o vmegacaorehfir_campiler-v2. 5. 0Mib

Copyright © 2003 Altera Corporation
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OF |

Cancel |

Hemowve

[

Hill
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EDA Tool Settings

New Project Wizard: EDA Tool Settings [page 3 of 6] I
Choose EDA Tools
Specify the other EDAtools — in addition to the Cuartus [l software — that vou will use an this
project.
EDAtools Add or Change
Tool type Tool name .
Design entryfsynthesis  <NOMNE> Settlngs Later
Simulation <MNOME?>
Timing anakysis <NOMNE?>
Board-ewvel <MOME?>
Farmal verification <HNOMNE?>
Fesynthesis <MNOME>

— Tool settings

Tool type: Design entry/synthesis
Tool name: <Mone» j
I [ B this teel autermaticallytosynthesize the currant design Sefings. . |
Adlvances |
Back Mext Finish Cancel
20 YEARS of
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Device Selection

New Project Wizard: Device Family of 6] X|

YWhich device Family do pou wizsh bo tarnget?

Farnily: | Stratis Il j

Lo pou want ko aszign a specific device?
% Yes

" Mo, | want ta allow the Compiler to chooze a device

Choose the
Device Family

Auto Device or
Choose a
Specific Device

Back Mext Finizh Cancel
20 YEARS of
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Device Selection

New Project Wi

[Jze the Filters settings to contral the devices that are dizplayed in the “Asvailable
devices' list. Select a device in the list, and click Mext bo continue.

Available devices:

EFP2515F484C3 [Advanced)
EP2515F4B4C4 [Advanced]
EP2515F4B4CE [Advanced)
EP2515FEF2C3 [Advanced)
EP2515FEF2C4 [Advanced]
EP2515FET2CE [Advanced]
EP2530F454C3 [Advanced)
EP2530F434C4 [Advanced]

— Filters

Package:

I.&n_l,l

Fin caunt:

I.i‘-.n_lrl

YWoltage:

Speed grade: I.fln_lrl
1.54

Led Lef Lo

EP2530F454C5 [Advanced)
EP2530FE72C3 [Advanced)
EPZ530FEY2CS [Advanced)
EP2530FEY2CE [Advanced)
EPZ5B0FA54C3 [Advanced)
EPZ5E0F454C4 [Advanced)

|l ol e Ll W I, I e =, TS PR | |

Back Mext

Firish

Cancel

Use Filters for
Auto Selection
or Picking a
Specific Device

Copyright © 2003 Altera Corporation
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Done!

Mew Project Wizard: Summary [page 6 of 6] El

YWhen pou chick Finigh, pour project will be created with the following zettings:

Froject directary:

o ftest_designsdmemaonymemany_test_4 0/ .
Froject name: LabE 0l ReVIGW Resu Its
Top-level design entity: Labe_all & CI iCk on Fi niSh
MNumber of filez added: n
MNumber of user libraries added: 0
EDA tools:

Dezign entrsynthesis: <Mone;

Sirnulation: <M ores

Timing analysis: <Mone:

Board design: <Mones
Device azsignments:

Farmily name: Stratix 1

Device: EP2515F4840C3

[

W

Back | Hext I Firizh I Cancel

20 YEARS of
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MAX+PLUS Il to Quartus Il

= Convert MAX+PLUS Il Projects into Quartus |
Projects
m Assignments Automatically Translated

&, Quartus II - c:/test_designs/memory;
File Edit Wiew Project Assignments Proc

=

[ Hew... Chrl+HM
& Open... e Convert MAX+PLUS |l Project Ed
Close krl+F4
e Thiz will create a new Luartuz | project based on selected
@; o Pmléct il o MAX+PLUS Il project, and import the MAX+PLUS 1 project
[ Open Project. .. ikl

Converk Max+PLUS IT Project. .. M.&H"‘F‘LU 5 ” prDiECt I:IIE
Save Project — —
DM mamwork\chiptriphchiptnp. acf

Close Project

E—n

Cluartuz [l project name:

chiptrp

k. Cancel |

o 20 YEARS of
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Assignments Menu

| ACCGSSGS Al | ASSig n m e ntS File Edit Wew Project lﬁw Processing Tools ‘Windo

[l |G| % ¥ 0.

& Assign Pins...

—
L

& Settings

] E =
28 & 9 &) @E O Tiring Settings. .
= Opens Settings Dialog Box S
p g g E rtiky & Settings. .. Ztrl+Shift+E
Cornpilation Hierarchy
_Iél I Yizards k
. [+]- 3“ il inzt @ fssignment Editor  Cerl4+-Shift+A
ateqory: -
[ 25 raminst? Remove Assignments., ..
- General ¥
— Files I_él Demote Bssianments. .
+ User Libraries i'i. Back-Annotate Assignments...
- Device : b fiasi !
- Timing A equirements & Ophions Rl IR
- ED& Tool Settings .
. Diesign Entry & Synthesis % Timing Closure Floorplan
- Simulation : " : .
... Timing Analysis LogicLock Regions
- Board-Level
- Farmal Werification
- Respnthesiz F | | b
B Compilation Pro T — - - —
=) Analysis & Spnthesis Setings H|erarn:h_',ll F|Iesl i Design Llnltsl
- WHOL [nput
- Werlog HDL Input
- Default Parameters
20 YEARS of
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Editing Project Settings

m Open Existing Project First to Edit Settings

o, Quartus II - C:wDoocuments and Set
FI Edit  Wiew Projeck Assignments

[ mew CErl+Td
open CErl4+D
Close CErl+-F4

=
@ vy Project wWizard..
=

Cpen Projeck. .
Conwverk MaxX+PLUS ek, ..
Close Project

Sawve CErl+5
Save Os.,,

Save Current Beport Sechion &5, ..
Save Gl

Eile Properties. ..

Create § Lpdate *
Exporkt,...
—onwvert Programming Files., ..

Include Repark Section in Print List
B FPage Setup. ..
@_ Prink Prewiew
&5 Print. .. Ckrl+P

Recent Files *

Recent Projecks

Exikt ale+-F<

Copyright © 2003 Altera Corporation
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2 C:\Docurnents and SettingsiggoodarziiMy Documents!Intro to VeriloghIntro to Werilog ExercisesilabShimulksxs
3 C:\Docurnents and SettingsiggoodarziiMy DocurmentsiIntro to WeriloghInktro bo Verilog Exercisestlabl a)adder

JDocuments and SettingsiggoodarziiMy DocumentstQuarkus I 30YQuartus IT Labs\Labl QI 22 pipemult

EIG Cuartus_|l_22
EG Ouanus Lahs

@pipemult TKE Quartus Il Project File
12 pipermutt s TKB QWS File
=[E pipemult st 1KB SSF File

Double-Clicking the .Quartus File Will Auto
Launch Quartus I

OR

File = Open Project

OR

Select from Most Recent Projects List

uments and Settingstggoodarzi iy Documentst Quarkus IT 301Guartus 11 LabsiLabz 4 QII 22\pipernult
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Editing Project Settings (cont.)

m Assignments = Settings

Settings - pipemult

Category:

[l
flua}

o

- Feneral

- Fileg

- Uzer Libranes

- Device

- Timing Requirements § Options
- EDA Tool Settings

- Degign Entry & Synthesis
- Simulation

- Timing Analyziz

- Board-Lewvel

- Formal Verifization

- Regynthesis

ompilation Process

nalysis & Synthesiz Settings
-~ WHDL Input

- Werilag HDL Input

- Defaulk Parameters

- Synthesiz Metlist Optimizations

B Fitter Settings

i Physical Synthesis Optimizations

- Timing Analyzer

- Degign Agzziztant

- SignalT ap Il Logic Analyzer
- SignalProbe Settings

- Simulator

- Software Build Settings

- Strativ G Registration

- HardCopy Settings

L X

Select the design files and =oftware source files to include in the project. Click Add All to add all
deszign files and software source filez in the project directary to the project. The Quartus || software
automatically detects relevant design files and software source files that already exist in the project
directory and addz them to the project. vou zhould add any design files not stored in the project

of filez that do not have the %ﬂe file name as the entity name.

File narne | Type | &dd

Add &l
Hemaye
]
Dawn

Froperties

HA

Change Settings

 Rename

« Add/Remove Files
* Libraries

- VHDL ‘87, ‘93?

* Verilog ‘95, ‘01?

« EDA Tool Settings
» Timing Settings

« Compiler Settings
» Simulator Settings
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Project Navigator — Hierarchy Tab

4’ Quartus II - C:/quartus4_0/qdesigns/fir_filter /compile/compile_fir_Flter

File Edit View Project Assignments Processing Toals  Window Help

R e T ey = Displays Project

eveve Bas|am® | o> miv Hierarchy after Project
21
Entity Logic Cells | Reaisters | Memory Bits | DSP Eler IS An alyzed

Compilation Hierarchy % Legal Motice
- 2 filliet 10209 |58 0 0 &5 Flow Summary

EDOF
- ¢ZHEER Flow Settings U
ETETN X CINCR | | - oot m USeS
s R e e R &3 Flow Log

- 200 hvaluesingtZ &0 Analysis & synthesis _ S _ 1
;bc acciingt3 e Riele ) 13 0 0 Eﬂ--g% Fitter et Top Level Entlty
: T Setkings. .. - Assembler

[ It:instE 3 .

}{c oL Compiler Settings \Wizard.., &1 Timing Anakyzer — M ake ASS |g n m e ntS

Simulator Settings Wizard. ..

Select & Set a5 Top-Level Enty — Locate in Design Files,
Right-Click | e Floorplan or Chip Editor

Locate in Timing Closure Floorplan

Locate ?n Las.t Cu:u!'npilaticun Floorplan — VI eW R e S O u rce U S ag e
Locate in Chip Editor
— Drag & Drop

Locate in Design File

_ﬂ_l Create Mew LogicLock Region . .
fyHizarchy | B Files | 6f Desic  Export LogicLock Regions. .. [% H lerarc h IC al B | OC kS
Expand All
Prink
Properties

v Enable Docking

Close
20 YEARS of
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Project Navigator — Files Tab

4, Quartus II - C:/quartus4_0/qdesigns/fir_filter /com

| | | |
File Edit Wiew Project Assignments Processing  Tools . ShOWS All Flles In

DS H|&|sBER| o (k| _
levevw Bl cRY X PrOjeCt
=+l

e — All Source Files

EIE Device Design Files

_____ el Appear under Design
----- 2o P Files

""" [f1tapsy  Remove File from Project
----- [#] skatke_
..... [# acc.w  2et as Tap-Level Entity

Propetties L sub.td . U S e S

..... Bl.Jd
----- Ex RO i
""" (&1 ../..I. w Enable Docking fer.bdf

_____ 2 . : — Open Files
..... OO O =53 =0 = oo ) A

----- (&1 ..J..1. Jibraries megafunckions rmulkcore, bdf

----- & ..)..1. b aries megafunckions/rpar_add. kdf —_— R e m Ove Fi I e S fro m

----- (2 software Files

#-[_] Cther Files P rOj e Ct

— Set New Top-Level
Entity

4| | »
Hieraru:h_l,ll Files | &P Design Units |
20 YEARS of
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Project Navigator - Design Units Tab

4, Quartus II - C:/quartus4_0/qdesigns/fir_filter/compile/compile_Fir_fi

. D I S p | ayS eaC h D eS I g n File Edit “iew Project Assignments Processing Tools  Window  Help

: DEH (& | s 2R o 28%|T|»
Unit & Type eSOV BB RBY |4

— VHDL Entity —— ZE
— VHDL Architecture
— Ve r| Iog M Od u Ie [—]@ accum (I'-.-'erilcug HOL enkity)

L[ accurn,y
-[TE] addcore (AHDL enkity)

- AH D L S u bd eS i g n 7 = [& ../} Jlibraries/megafunctions addcore, bdf

=[] altshift {AHDL entity)
w8101 libraries fregafunctions/ alkshift, bdf

- B | OCk D i ag ra m Fi I e n a m e =-E8l filtref {Block diagramyschematic entity)

B Filbref b
m Detalls the File which 0 e o o )
Instantiates Design Unit

-[7E] lpm_add_sub {AHDL entity)
-[TE] lprn_mult (AHDL entity

-[7E] mpar_add {AHDL entity)
~[E] mult {¥erilog HOL entity
£-[TE] multcore (AHDL entity)
IEI state_m {verilog HOL entity)
[+ [¥E] Laps (Verilog HOL entity)

= |4 [=

=

Hieraru:hy] Files | g Design Units |

20 YEARS of
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Project Files

® Quartus Project File (QPF)

— Quartus Il Version
— Time Stamp
— Active Revision

® Quartus Default File (QDF)
— Project Defaults
— Name: assignment_defaults.qdf

— Local or Bin Directory
e Local Read First

Copyright © 2003 Altera Corporation
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Project Archive & Restore

FileD Edit g'ﬂi | F'ru:uj::l:jtcI C.ﬁ.ssigntm:.lnt: PPrI:_lEE:Sing Tools  Wiindao A r ch iV e P r Oj ec t C rea teS .
= | urrent File bo Projec .
T— AddjRemave Files in Project. .. / 1. < p I‘Oject> - QAR . .
|3 © 19/ ey | « Compressed Archive File
= Restore Archived PFDjEEt...\ ® OpthﬂS tO Choose Wh |Ch
ikify c -
{4 Compilation iaenerate Tel File for Project. .. \ Fi |eS Get ArCh |Ved
=H#¥] pipernult
- ~ 4% HardCopy Timing Optimization Wizard. .\
-4 : -
G2 :::tl: 4% HardCopy Files \Wizard... \ 2. <pr0]ect>.QAR LOG o
4% HardCopy Power Estimation (] Log Of ArCh ive ACt|V|ty
LLocate in Timing Closure Floormlan
Lozate i Last Compilation Floorplan
ﬁ LLocate in Chip Edibar: . i
211 | ocate in Design Fl Restore Archived Project:
¥ Set Compiler Focus bo Current Entity. Ctrl4 y ReStO res CO m plete P rOJ eCt &
'ﬁ Cpen Cutrent Focus Entity Ckr+E lerary Fu nC'[IOI’] F_I leS from
open Selected Enbity 0 < proleCt> -QAR F| Ie
pen Fatent Embity, i L
}% Cpen Top-Level File in Hierarchy  Chel+T
20 YEARS of
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Summary

m Use Project Wizard to Create New Projects

m Use Assignments Menu Dialog Boxes to
— Edit Existing Project Settings
— Edit Third-Party Tools

m Use Project Navigator to Study File &
Entity Relationships within Project

20 YEAR
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Quartus Il Compilation

m Synthesis
m Fitting
m Generating Output
— Timing Analysis Output Netlist

— Simulation Output Netlists
— Programming/Configuration Output Files

Copyright © 2003 Altera Corporation
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Controlling Synthesis & Fitting

m Two Methods to Control Logic Synthesis &
Fitting Operations
— Settings
e Project-Wide Switches

— Assignments (i.e. Logic Options; Constraints)
e Individual Entity/Node Controls

Copyright © 2003 Altera Corporation AIEIERA
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Settings

m Examples
— Device Selection
— Pin Assignments
— Synthesis Optimization
— Fitter Optimization
— Physical Synthesis

m Located in Settings Dialog Box
(Assignments Menu)

Copyright © 2003 Altera Corporation
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File Edit “iew Project | Assignments Processing  Tools  Windo

Editing Settings

——

DS (& 4

|3 @ W[EmE

Enitity

| —

Compilation Hierarchy

=l 22 pipemult

(- bt mulkinst

(- b0 ramzingt2

d |

9 che...

L2 assign Pins. ..
‘26’ Timing Settings. ..
22 EDA Tool Settings. .

@ Settings... Ctrl+Shift+E

Wizards

(& Assignment Editor  Cerl+Shift+a
Remove Assignments. ..

I_EI [Pemote Assignments. . .

i‘i Back-fnnotate Assignments. ..

Impott Assignments. ..

% Timing Clasure Eloarplan

LogicLock Regions

Settings - filtref

Cateqgory:

- Filez
- User Libraries

- Device

- Timing Fegquirements & Ophions

- EDA Tool Settings:

- Compilation Process

= Analysiz & Synthesis Settings
- WHDL Input

efault Parameters

- Sunthesis Metlist O ptimizations
[#- Fitter Settings

- Timing Analyzer

- Design Assistant

- SighalT ap || Logic Analyzer
- SignalProbe Settings

- Simulator

[+ Software Build Settings

- Stratix G Registration

- HardCopy Settings:

-Hierarch_l,ll Filesl d Design Llnitsl

Specify a top-level entity and description of the revizion.

Top-level entity: Ifiltref

D escription:

[ o ]

Cancel

Assignments = Settings

Copyright © 2003 Altera Corporation
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Device Selection

Dewice & Pin Options x|

Settings - pipemult } X
Dual-Purpoze Pins I “Waoltage I Fin Placenent I
Categary: l Gieneral I Canfiguration | Proararmming Files | Unuzed Pins
E'Fne{al Specify general device options. These options are not dependent on the configuration
- Flles scheme.
- User Libraries Select the family and device wou want o target for compilation.
Options
- Timing Requi ts & Opti . 2
B- EB?:? OOTqSt{::B: = et Family: | Strati | j Device & Pin Dptions...(ﬁ‘outing [ptions,.. | [ 1Releasze clears before tri-ztates
3 a . [ 1Enable uzer-supplied start-up clock [CLEUSH]
g_es'?”t_E ntry & Synthesis e CIEnable device-wide reset [DEV_CLFin]
- Simulation HEX
- Timing A yeis  futo device selected by the Fitter from the Hwailable devices' ist g E ::E:Z |dr-T I\'?CE g':z z:tt?:ttt snableDEY: OF]
- Board-Level " Specific device selected in 'Svailable devices list -
- Formal Verification € Other: nida Hssign Pins.. |
- Resynthesis T Generate compressed bitstreams
-~ Compilation Process Lwailable devices: ™ Auto usercode
& A”a'\fls_:zi‘ f””‘h“is Gl EP2ST5F484C3 (Advanced] 1 | Showin Bualable devices st — A eeren e (2 Bilhesadacima) |w—r[—
nput EF2515F 48404 [Advanced) S
~Verllag HDL Input EP2515F 43405 [Advanced) Package: [l = SRR — — _
Directz the device to regtart the configuration process automatically if a data ermror is ;l
.. Diefault Parameters EP2515FE72C3 [Advanced) : : sk : :
EPIC1RFETICA (Ad d Fir count: IAn-"' vl encountered, If this option is turmed off, pou must esternally direct the device to
- Sunthesis Metlist Optimizations EFoo{EFET0E {Ad:gggzd% resztart the configuration process if an error occurs.
- Fitter Settings EP2530F 4843 [Advanced) Speed grade: IAny 'I
- Physical Synthesis Optimizations EFZ530F 43404 [Advanced) o e— ;l
- Timing Analyzer EP2530F 48405 [Advanced] '
. Design Assistant EP2530F672C3 [Advanced) ¥ Show Advanced Devices (=T I
; : EPZ530FE72C4 [Advanced)
-~ SignalTap Il Logic Analyzer EP2530F 67205 [Advanced)
-~ SignalProbe Settings EP2560F 48403 [Advanced)

-~ Simulator EFZSEOF 48404 [Advanced) j Ok I Cancel I

[#- Software Build Settings

. Gitratis G Fegistration Migration compatitilty: 0 migration devices selected Migration Devices... |

- HardCopy Settings %

/ (k. I Cancel |
/ A

Migration Devices 20 vEARS of
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Specify Device & Pin Options
General

Configuration
Programming Files

Unused Pins

Dual Purpose Pins

Voltage

Change Device Type




Compilation Process

Settings - filtref il

Category:

[rnl
ud)

|
L

frul
s)

[l
)

- eneral

- Files

- Uszer Libranes

- Device

- Timing Requirements & Optiohs
H- ED, Tool Settings

B ornpilation Pro
- Analysiz & Synthesiz Settingz

WYHOL [nput

Werlog HOL Input

Default Parareters

Synthesis Metlist Optimizations

H- Fitter Settings

- Timing Analyzer

- Diezign Asziztant

- SignalT ap Il Logic Analyzer
- SignalProbe Settings

- Simulator

H- Software Build Settings

- Stratix ¥ Registration

- HardCopy Settings

x|

Compilation Process

Specify Compilation Process options.

[~ Use Smart compilation

Iv Preserve fewsr node names to save disk space
[Thiz option is available for both Maormal and Smart compilation]

[ Save a node-level netlist into a persistent source file [Verlog Quartus Mapping File]

Filz name:

[

» Smart Compilation

— Used for Incremental
Re-Compilation

— Saves Compiler Time

— Uses More Disk Space

* Preserve Node Names

— Disable for

VHDL/Verilog Synthesis

A
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ynthesis Options

Settings - filtref

Categary:

|
L

|
L

)
=

frm)
=

- General

- Files

- User Libraries %
- Device

- Timing Requirements & Options
-EDA Tool Settings

- Compilation Process

- Alnal_l,lsis & Synthesis Settings

SWYHDL [nput

SWerilog HOL Input

- Default Parameters

Synthesiz Metlist Optimizations

- Fitter Settings

i Physical Synthesis Optimizations

- Timning Analyzer

- Degign Assiztant

- SignalT ap I Logic Analyzer
- SignalProbe Settings

- Simulator

- Software Build Settings

- Stratis G Registration

- HardCopy Settings

Analysiz & Synthesis Settings

Specify options far analysis & sunthesiz. Mote: The availability of zome options depends on the current

device family.

Optimization Technigue

" Balanced
" Area

Luwto Global Options (Mas Devices Only)

¥
~
~

Fegizter Cantrol Signals

[T Create debugaing nodes for [P cores

¥ &uta DSF Block Replacement
V¥ Auta BOM Replacement

¥ &uta RiéM Replacement

v #uta FiéM Block Balancing

i
I
i
i

Auto Open-Drain Fing

Aute Parallel Expanders

Auto Shift Begister B eplacement
FPower-Up Don't Care

D5P Block Balancing: IAutD

I

State Machine Processing: I.ﬁ.uto

More Settings. .. |

Drezcription:

&

Specifies the averall optimization goal far Analpsiz & Synthesiz: attermpt ta maximize performance, ;I
minimize logic: usage. or balance high performance with minimal logic usage.

Global Optimization Goal

» Select Speed vs. Area or Balanced

Logic Replacement

= Replace Logic with Equivalent
Megafunction

State Machine Processing

» Auto, One-Hot or Minimal Bit
Seed

= Controls Initial Placement
Configuration

= Different Seeds Give Different
Fmax

Copyright © 2003 Altera Corporation
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Synthesis Netlist Optimizations

m Further Optimize Netlists during Synthesis

m Types
— WYSIWYG Primitive Resynthesis
— Gate-Level Register Retiming

Copyright © 2003 Altera Corporation AE-IE{A
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WYSIWYG Primitive Resynthesis

® Unmaps 3"d-Party Atom
Netlist Back to Gates &

Unmap

then Remaps to Altera
Primitives m -~ - O
— Unavailable when Using =

Integrated Synthesis

m Considerations v
— Node Names May Remap —
Change D - | P
— 39-Party Synthesis Sol e

Attributes May Be Lost
e Preserve/Keep

— Some Registers May Be
Synthesized Away

4-5 % Improvement

20 YEARS of
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Gate-Level Register Retiming

m Moves Registers across Combinatorial
Logic to Balance Timing

m Trades between Critical & Non-Ciritical
Paths

m Makes Changes at Gate Level

> @ -Gropq | W | pa@n)-p @

Copyright © 2003 Altera Corporation AIEIERA
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Enabling Synthesis Optimizations

Settings - two_d_dct |

Cateqony:

- [eneral Synthesziz Hethist Optimizations
- Files
- IJgzer Libraries Specify options for performing netlist optimizations during zentheziz. MNote: The availability of these
. Device optionz depends on the curent device family.
- Timing Requirements & Options

[#- EDA Tool Settings [™ Perform ' *SIwG primitive respnthesis [using optimization technique specified in Analpzis &
- Compilation Process Synthesis settingz]

[=]- Analysis & Synthesis Settings ¥ Perform gate-level register retiming

= WHDL Input

i : W allow register retiming to trade off TsuT co with Frmax
- Werilog HOL Input

Default Farameters
Syntheziz Metlist Optirmizations
[=]- Fitter 5 ettings

Phuzical Sunthesiz Optimizations
- Timing Analyzer
- Design Azsigtant

Created/Modified Nodes Noted in Compilation Report

20 YEARS of
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Fitter Optimizations

Settings - filtref

Category:

Timing Driven Compilation

= Optimize Internal Timing

= Optimize 1/0 Register Placement
Compilation Speed/Fitter Effort

» Standard Fit (Highest Effort)

» Fast Fit (Faster Compile but
Possibly Lesser Design
Performance)

= Auto Fit (Compile Stops after
Meeting Timing)

» One Fitting Attempt
Seed

= Controls Initial Placement
Configuration

Copyright © 2003 Altera Corporation
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[l
i)

[l
[l

T+l
)

- General

- Fileg

- Usger Libraries

- Device

- Timing Requirements & Options
- EDé, T ool Settings

- Compilation Process

- Analpzis & Synthesis Settings

- WHDL Input

“erilag HOL [nput

- Default Parameters

Synthesis Metlist O ptimizations

‘- Phyzical Synthesis Optimizations

- Timirg Analyzer

- Design Aasistant

- SignalTap Il Logic Analyzer
- SignalProbe Settings

- Simulatar

- Software Build Settings

- Stratix G Registration

- HardCopy Settings

x|

Fitter Setlings

and Fitter.

Specify options far fitting. Note: The availability of some options depends on the current device Family

— Timing-driven compilation

[v DOptimize timing: | Mormal compilation

I Optimize 1/0 cell register placement for timing

v Optimize hold timing: IID Paths and Minimum TPD Paths

]
&

5

— Fitter Effart
%' Standard Fit (highest effort)
= Fast Fit [up to 50% faster compilation / may reduce fmax)

= Auto Fit reduce fitter effart after meeting timing requirements)

[ esired worst case slack [ranain]: 0 Ins

E

[ Limit k2 one fitting atternpt

Seed |1

More Settings.. |

20 YEARS of
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Physical Synthesis

m Re-Synthesis Based on Fitter Output

— Makes Incremental Changes that Improve Results for
a Given Placement in Altera Device

— Compensates for Routing Delays from Fitter
e Routing Delays Large Part of Typical Critical Path Delay

m Types
— Combinational Logic
— Registers
e Register Duplication
e Register Retiming

20 YEARS of

Copyright © 2003 Altera Corporation AIEIERA
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Combinational Logic

m Swaps Look-Up Table (LUT) Ports within
LEs to Reduce Critical Path LEs

b - criical ¢ f—
- critical ——p e —
c — » LUT — L
o )
e > b >
f y LUT P> f J LT >
g > g >

m Allows LUT Duplication to Enable Further
Optimizations on the Critical Path

20 YEAR
Copyright © 2003 Altera Corporation AIEIERA
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Register Duplication

m High Fan-Out Regqister |s Duplicated &
Placed to Reduce Delay

— Combinational Logic May Also Be Duplicated

=1=l=l- ==l=]=
B O\
= == ===l
. mnl o |mm 1 mml om e

Copyright © 2003 Altera Corporation AE-IE{A
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Enabling Physical Synthesis

settings - filtref x|

Cateqony:
- [eneral Physzical Syntheziz Optimizations
- Files
- |Jzer Libraries Specify optionz for performing phyzical synthesiz optimizations duning fiting. Hote: The availability of
. Davice theze options depends on the curent device farmily.

- Timing Requirementz & Options
- ED# T ool Settings ¥ Perform physical synthesiz for combinational logic
- Compilation Process

=1 Analpsiz & Synthesis Settings
- WHDL Input ¥ Perform register duplication
Werilog HDL [nput IV Perform register retiming

- Default Parameters

i Syunthesiz Metlist Optimizations
= Fitter Settings

Phyzical zpnthesis for reqisters

B Fhyzical Synthesziz

- Timing &Analyzer

- Dezign Agzigtant

- SignalTap Il Logic &nalyzer

Created/Modified Nodes Noted in Compilation Report

20 YEARS of
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More Netlist Optimizations Info

m Disable Optimizations on Specific Entities/Nodes
— Set Netlist Optimizations Logic Option to Never Allow
— Entities/Nodes Cannot Be Altered

m Prevent Nodes from Being Optimized Away

— HDL Attributes
e Use PRESERVE (Registers) or KEEP (Combinational Logic)

— Preserve Logic Option

m Unsafe Registers & Logic Remain Unaffected
— Registers with Certain Timing Constraints
— Registers that Feed Clocks, Asynchronous Controls
— Registers Fed by Registers in Other Clock Domains

20 YEARS of
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Processing Options

= Start Compilation - h@\tﬁﬁ?ﬁﬂ%'ﬁﬁ@ﬂ“&"ﬁ
— Perform Full Compilation

m Start Analysis & Elaboration [ Frocessng Tecls indow el

. :@Etn Processin CElHShifEHE e | & iy
— Check Syntax & Build | |28 [0 nx o

! P Stark Compilation L e I
D atabase O n Iy - @ Anialyze Current File N
. . k. Start Analysis & Elaboration
| Sta rt A n a I yS |S & Sy n t h e S |S 3 @ Compilat !! Report Chrl4R E? Start Analysis & Synthesis Chrl+H,

% Start Fitter

_ Sy nth eS | Ze COd e & EStI m ate Start Carpilation & Sirmulation  Chrl+Shifk-Hg Eﬂ S

Generate Functional Simulation Metlist

. . _ » - ;
Tl m | ng ] E’_L Start Sirnulation Chtl+1 ._é ztar: E::I;n:i i:iltze_rt CurkShift+L
Simulation Debug L = Bashisbflie?
[ | Start Fltter d::-‘f' Simulation Report Ctrl+5hift+R, ﬁ start Design Assistant
B oot Incremental Fitting
P Shart Software Build Chrl+ 5 -
L Start Assem bler . * _locware t‘: e ¥ Start SignalProbe Compilation  Chrl+Shift+5
. . . I —— .iﬁ Statt IO Assignment Analysis
. Start TI m I n g An aIyS IS Start Minimurn Timing &nakysis
. . Start Check Metlist
m Start I/O Assignment Analysis
| Stark YOM Writer
[ | Start D eS |g N ASS |Stant J Stark Test Bench Template Writer
I Start EDA Synthesis
J el
20 YEARS of
Copyright © 2003 Altera Corporation AIEIERA
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Status & Message Windows [EIE

Hit the Start Button

@File Edit Wiew Project Assignments Processing Tools  window  Help

=l81x]

IEEEIE IR I L I NN A I A A e -
xemoEe ||[¢eeow B |aBE | a
1=l %@ Compilation Report Flow Summary
Entiy LC.. [LC.. |Memoy Bis &3 B Legal Notice
Compilation Higrarchy - EHET Flow Sum!'nary
B3 pipemul g2 77 512 (BB Flow Settings ) Flaw Status Successful - Wed Dec 03 17:11:55 2002
L - 3B Flow Elapsed Time Revizion Name pipemult
EHl-- b2 multinst 4 7 a B Flow Log Torrlevel Entity N . it
[T n n F17 []--@[__‘"l Analysis & Synthesis op.eve e plpemu
"1 | I &-&B0 Fitter [}S Farmily - . Stratiz 1
Hierarchyl Files] &P Design Units] -] Assembler Total combinational functions B2
5-&H(0 Timing Analyzer T otal registers 77
Total ping 44 /34312 %)
Module Tirne (3 T otal memarny bits B12/419328(<1 %)
Full Compilation 00.00:32 DSP block 9-bit elements 0/96(0%)
- tnalpzis & Synthesis 00.00:06 Total PLLz 0/6[0%)
- Fitker o0.00.22 Total DLLs 0/2(0%)
- Azsembler 00:00:01 Device EFP2515F434C3
- Timing Analyzer 00:00:02 Total Logic Cells 80/12480[<1 %)

A2 Infor

Lo lx

(:,) Info: Funning Quartus || Analpsis & Synthesis
&} Info: Command: quartus_map ~impart_settings_files=on ~export_settings_files=off pipemult -¢ pipemult

'{.) [Infa: Found 1 design ukitz and 1 entities in source file pipemultbdi

Processing g( System f

» Status Bars Scroll to Indicate Progress
» Message Window Displays Informational,
Warning, & Error Messages

Copyright © 2003 Altera Corporation
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Compilation Report <

€ pipemult Compilation Report

Flow Summary

Legal Matice

- ¢=HEE] Flow Surnmary
- <=HEE Flow Settings

- ¢S3ER Flow Elapsed Time

&3 B Flow Log

=-E2R analkysis 2 Synthesis

- ¢=BEE Analysis & Synthesis Sumn
- %[:l Settings

by Hierarchy

@g Analysis & Synthesis Resa
e Analysis & Synthesis Equa
- ¢HEE Analysis & Synthesis Files
%@ Analysis & Synthesis Reso
R Analysis & Synthesis RAM
=57 Analysis & Synthesis Optin
'ér) Analysis & Synthesis Mess
=& Fitter
-5 Fitter Summary
5B Fitker Settings
- Fitter Device Options
- ¢&=hncdh Fitker Equations
%@l Floorplan Wiew
]%D Resource Section

- =H ) Fitker Messages
=& Assembler
- ¢BEE Assembler Summary
- ¢=HE Assembler Settings
- K} hssembler Messages
=23 Timing Analyzer

@% Timing Analyzer Settings

%@ Timing Analyzer Summary
- ¢=HE Clock Settings Summary
- pEE Clock Setup: ‘clkt’
%% ks
%% tco
S th
%@ Minimum tco

’é; Timing Analyzer Messages

£

[

£

4] | il

Flaw Status

Fevizion Mame
Top-level Entity Mame
Farnily

Tatal combinational functions
Tatal rpgisters

Tatal pi

Total mermorny bits

DSP block 9-bit elements
Tatal PLL:

Tatal DLL:

Device

Total Logic Cellz

Successful - Wed Dec 03 17:11:55 2003
pipemult

pipemult

Stratix I

g2

77

44 /34312 %)
B12/4419328(<1 %)
0/96(0%)
0/6[(0%)
0/2(0%)
EP2515F484C3
a0/124800<1%)

=101 %]

* Timing
* Pin File

Analysis

 Floorplan View

All Information Is Contained in the Report
* Resource Usage

Copyright © 2003 Altera Corporation
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Resource Usage

on Report 3 — Ol =]
Compilation Repork = p F
-¢&2pB Legal Matice Name Pin & 1/0 Bank |X coordinate | coordinate | Cell number | Combinational Fan-Dut | BRegistered Fan:
¢ Flowe Summary 1 | clkd WO0Y10_HT |1 0 10 1 1 0
-~ &E Flow Settings 2 | datza[n] x40 ve_MZ2 [§ 40 g 2 g 0
% i:':""' E'aPSEd e 3 | dataall]  |=40_vE MO |6 40 ) i & i
ey _ 4 | dataalZ] <40 vI_NZ |E 40 3 2 B 0
=& Analysis & Synthesis
" EHE Analysis & synthesis 5t | |5 Sateals] x40 va N1 |6 40 ) 1 B 0
E-¢Sp1 Settings B | dataa[4] [x40 v7_M3 [B 40 7 3 B 0
— Zhily Hisrarchy 7 | datzam) |40 v10oMO[E 40 10 i B 0
-ZHEER Analysis & Synthesis R 8 | dataalf] WA0_v10_M3|6 40 10 3 a i]
~&fneb Analysis & Syrkthesis B¢ |9 | dataa[7]  [#40 v7_MO |6 40 7 i B 0
- EHEE Analysis & SynthesisFi | 10| databl0]  [#40_v10_N2[6 a0 10 2 5 0
gg E"‘C":‘f’sfs :?’”EEESF 2' 11| datab[1]  |=40_ 10 M1|6 40 10 1 B 0
nalysis & Synthesis R,
1 B Al & Syrthods o | L] datebl2]  [x40 v {%3 3 40 3 3 B i
‘) Analysis & Synthesis M| [A4] databl3] |0 v5 W0 |6 40 0 B i
E—J--%a Fitter 14| databl4]  [>40.v7 N1 [B 40 7 1 B 0
4B Fitter Summary 15| datab[S] %40 v7_MZ |E 40 7 2 B 0
%% Fitter Settings 16| datablE] #A0_v8_M1 |E 40 8 1 a3 0
-3 BB Fitter Device Options 17| datab[7] 240 vE_M3 |5 40 8 3 B 0
~&neb Fitker Equations 18| rdaddress[0] [440_v24_N1|5 40 24 1 1 i
% :'00”3"3"' “S"e“: 19| rdaddess[1] [35_v27_N2|4 35 Z7 z 1 0
= i he ol 20 rdaddress[2] |40 v24_NO[5 40 24 0 1 0
5B Fitter Resource Us.
- S T 21| rdaddress[3] [<40_v25_N2[5 40 25 2 1 i
: 22| rdaddress(4] [%37_v27_M3[4 a7 27 3 1 0
<SHEE Output Pins
--ZHEER 1/ Bark Usage 23| wraddress[0][40_v24_N2|5 40 24 2 1 0
%% Cutput Pin Load Fo 24| wraddress[1]{=37_vV27_H2|4 av 27 2 1 u]
--¢=HEFR Fitter Resource LIt 25| wraddress[2]|337_v27_NO/4 a7 27 il 1 0
BB Delay Chain Summ: | 156 yuraddress(3][<35_v27_M1|4 £ 77 1 1 0
%g zadt”l‘;'?re ?E'a‘*’_ 27 | wraddress[4][»35_v27_MO|4 S 27 0 1 0
ontral S1ignals
" GHEE chobal 3 Other Fas.|[28] ren 2A0_v24_N3|5 40 24 3 1 i
--=HER Mon-Global High Fa
--=HEPR Fitker RAM Summat
=-¢Z$( 1 LAE and Routing Se
-¢&=§ &2 Fitter Messages . .
£ EH Assenbler Several Sections Detail the Resource Usage
-ZBER Assembler Summary
- ZHER Assembler Settings
- £BE) Assembler Messaqes | T
| | » 4 | |
20 YEARS of
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Floorplan |¥% <

m Available Views
— Last Compilation
— Chip Editor
— Timing Closure
m Uses
— Make Assignments
— View Placement
— View Connections

Copyright © 2003 Altera Corporation
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Floorplan View

<€ pipemult Compilation Repork

Floorplan Yiew

A O

11

shitrtebttaeatl |
11

et o ||

il 1
% 00 [0 [0 o e
70O g O, O O O OO, O O O
1 e el [ ot et | |
o 11 11 1] 1]
z
& m R (] 5
2 M M il 7]
L
=
£
| C
=
2
=3
o
()

A

leeri @ € |Fka® e

TS Rl % (i 8|
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Assignments

m Assignment Editor
m Example Assignments
m |/O Assignments & Analysis

m Perform Analysis & Elaboration before
Obtaining Hierarchy & Node Information

20 YEAR
Copyright © 2003 Altera Corporation AIEIERA
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Assignment Editor (AE)

— Can Copy & Paste from Clipboard

Provides Spreadsheet Assignment Entry & Display

Il= @ %%

4

i ]

TXJI Categary: | IAII jl ﬁ Al e Pinl (b Timingl * Logic Optionsl
= = | I Show assignments for specific nodes:
z O 4 Checkal |
& [O@ |
% Uncheck Al
§ Delete Al |
= -Tll = | | This cell specifies whether ar nat the assignment is pracessed by the Compiler, Enable/Disable
ort on Columns Individual
—— Assignments
JH i
|Source Mame {From) estination Mame (To) | Option Yalue Settings File |C0mment
1 Multicycle 2 filtref esf Ves
Z Clock Settings clocka filkref  esf Yes
5 Clock Settings clockb filkref, esf Yes
4 Current Strength Strength 16mA filtref  esf Yes
5 Current Strength Min Strength filtref esf Yes
6 Termination Series filkref  esf Yes
7 I} Standard GTL+ filtref . csf Yes
g I} Standard 25 filkref csf Ves
9 Ii0 Standard LWTTL filkref, csf Yes
10 Location IOBAMK_L filtref . csf Yes
11 Location IOBAMNK_Z filkref csf Yes
12 Location Pin_AS ilkref, csf Yes
13 e
Displays File Where the
Constraint is Stored 20 YEARS of
Copyright © 2003 Altera Corporation @
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Opening Assighment Editor

File Edit Wiew Project | Assignments  Processing  Tools  Window

File Edit Wiew Project Assignments Processing  Tools  Window |

EEEIEEEAEE Y [l )

lﬁ@ E@@E% JJ@*@@'@' | & g 4 lﬁ@ IElﬁlﬁjﬁ"‘Szé"IirningSnE;I:I:ings...
3 @|.\'¢/$?'ﬁ""® 'ﬁ'ﬁﬂ'%ﬁ'ﬁ'b”m “.. @|.¢/.§h ié’EDATDDI_Settings...

- =¥ Settings... Ckr|+Shift+E

=] =]

E nity Logic Cellz | Beaqisters | Meman Bits | DSP Entity Tirning Wizard. ..

=3 Compilation Hisrarchies -3 Compilation Hierarchie Compiler Settings Wizard, ..
Settings... ' +H[#¥] pipemult Simulabor Sekkings Wizard, ..
Compiler Settings Wizard. .. Software Build Settings YWizard. ..
Simulator Settings Wizard. . Assignments Menu |— & i G

Assignment Editor Remove Assignments. ..

Locate in Timing Closure Floorplan I_E. Demote Assignments, ..

Locate in Last Compilation Floorplan ﬁ Back-Annatate Assignments. ..
Lacate in Chip Editor Import MAX+PLUS 11 Assigrmenits. ..

Locate in Design File

@ Last Compilation Floorplan

Create Mew LogicLock Region
4 » -
L E:xport LogicLock Regions. .. —I LI_I % Timing Closure Floorplan
B2 Hierafchies N ] ] =
Prirk s Hlerarchlesl Files L[ @' Chip Editor
Froperties =——F]
Modal @ LogicLock Regions Window AL
oduls] Enable Dockin —— M odule : :
F"r-:u:eﬁsin Tat v g - ﬁa Import LogicLock Regions, ..
- g - Restrick ko Main Window I Froceszing Tatal _ _
=- I?E‘" Compil Close I—— =l Full Compilation gﬁ Szt Logpdluck Fiagios. .

Invoke the Assignment Editor by Highlighting an
Entity in the Hierarchy View & Right- Clicking

20 YEARS of
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Opening Assignment Editor (cont.)

m Locate to Assignment Editor from Timing Report,
Messages, Etc

Copyright © 2003 Altera Corporation
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2=l

Module

Progress

Proceszing Total

140 Assignment Analysiz

Processing

€3 Enor: Can't fit design in device
Q Errar: Quartus |1 Fitter was unsucces
LR o whiting report file filkref it rpt

1] | |
Compile £ Sirmulatz /
x| “E} Infor Device migration i hat selacted
‘&2 Irfo: Completed LYDS Placemert Of
Error: Pin A5 do

=t

Capy

Clear Mezzages from ‘Window
Select Al

Locate

Meszzage Locations

ignment Editol
Show Al Submessages
Help

Save Messages. ..

Total memary bits

DSP block 9-bit element]
Total PLLs

Tatal DLLs

Hide Extra Information Messages
Hide Information Mezsages

Hide " arning Messages

Hide Critical '/ arning Messages

Er. you may heed to change your pin assighments az they might not be legal for other devices.

Color Code Meszages

Locate the curently selected message to the Ass

+ Enable Docking

Electrict bo bl zin Walind o

20 YEARS of
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sing Assignment Editor

€ Assignment Editor* o] x] I
M=
Locations
g Pin
L&B
€ Assignment Editor _[o]x] g Logic cell =
= Source Name | Destination N... |Option Value
Locations
g Fin
Z LAB 1 € sys_clk Clock Settings  |sys_ck
= Logic cell =l 2 € dgs DQS Frequency |6.024NS
3] € dgs DQS Phase Shift|Phase of 90 d...
Source Name | Destination M., [Cption Value 4 € dgs DQS Input Ref... | SYS_CLK
5 < dq(o) 1/0 Standard  [SSTL-2 Class I
6 € dq(1] 1/0 Standard ~ |SSTL-2 Class It
1 & sys_chk Clock Setfings |avs_clk = © dql2] 1/0 Standard | SSTL-2 Class II
2 & dos DOS Frequency |5.024MN5 g € dq(3) 1/0 Standard  |SSTL-2 Class I
3 {rdgs DQS Phase Shift|Phase of 90 d... 9 € dql4) 1/0 Standard  |SSTL-2 Class 1
i {rdge DQS Input Ref... |SYS_CLK 10 € dg[s) 10 Standard  [SSTL-2 Class 1T
5 & dql0] 1/0 Standard  |SSTL-2 Class 1T 1 & dqls) 1/0 Standard | SSTL-2 Class If
6 & o1 1/0Standard  |SSTL2 Class 1T 12 & dal7] 1/0 Standard __|SSTL-2 Class It
7 € agl2] If0Smrdard  |SSTL2 Class 11 1; @ das 1/0 Standard _ |SSTL-2 Class It
5 © dqla] /0 Standard | SSTL-2 Class 1T Senews> Senewr |
=
g @ dol4] /0 Standard  |SSTL-2 Class 11 6l 1o Logitock Reglon =
10 € do[s] [/0Standard  [SSTL-2 Class I £dd to Sirnulation Output Waveforms
11 € dol6] [/0Standard  |SSTL-2 Class I il\-i:; S
arry NS
12 & dal7] /0 Standard  |SSTL-2 Clags 11 o DSP Block Replacement
12 s /O Standard S5TL-2 Class I [Auto Global Clock
14 R ‘ » Auto Global Memory Control Signals
Autn Global Register Control Signals
[Auto Open-Drain Pins
Auto Packed Registers -- Stratix
Auto RAM Replacement
Autn Shift Register Replacerment
(Carry Chain Length -- Stratix
v 4 S [CLKLOCKx1 Input Frequency

/ \ Clock Settings

Cut Timing Path )
Double-Click Cells Launches st b e ksl OO
to Edit or Add Node Finder
New Assignment

Decrease Input Delay to Qutput Register
DOS Frequency

Loyt e Clock

Selecting an Option Determines which Fields Are Available for Editing

20 YEARS of
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Entering Assignments

m Other Ways to Edit Cells
— Single-Click & Type Name Directly

e Useful for Known Node Names

— Edit Menu
~ Edit Bar |

=101 x|

jl @ al | = Pinl (b Timingl #* Logic Optionsl

check all |

? # Assignment Editor*
=1 TXJI Category: | IAI\
= (=1 | I show assignments For specific nodes:
z EE 3
il &
uf
=l
1z .

Uncheck Al |
Delete Al |

Information: | Specifies the [fO standard of a pin.

Different device families support different If0 standards, and restrictions apply to placing pins with different 1/0 standardstacath, |

= El| =]

Edit: || [110 standard

Edi

t Bar

Source Mame (Fram)

€ lwl77] % 4

Edit Bar Button |

[z0 [=<new==

=

Destination Mame (To} | Option Walue

7] Location Pin_¥16

e dle] Location Pin_AD15

1 d[s5] Lacation Pin_AC16
3] Location Pin_AC9

2] Location Pin_T4

1] Location Fin_\W'S

= d[0] Laocation FIN_C1

0 me Reserve Pin As input kri-staked
@yn_out tco Requirernent Sns

3] 1/ Standard

LWTTL

20 YEARS of
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Editing Multiple Assignments

m Edit Multiple Constraints Simultaneously
— Select Multiple Pins & Use Edit Bar (Click Check Mark to Accept)

— [
o TJI Category: I Pin j ﬁ All ” ¥ Fin él Timingl +* |ogic Optiansl
e TXJI Rode Filker: Click the Mode Filter button ko wiew more options
TXJI Information: Specifies the Ii0 standard of a pin. Different device Families support different IfO standards, and restrictions apply to placing pins with different 10 standards toge
| o
i 1 Edm X/ =
T Mame Location 110 Bank, tsu Requirement Clock Settings tco Requirement Cul
g |1 B d IOBANK_6 £ L
| L5 riewit IOBANK_B B 5.2ME e —
Iﬁ— 3 I next IOBANE_? 7 — 4ns
|
a2 |4 B reset EDGE_BQTTOM o . .
2 s B yn_out[0] IOBANK_L 1 | Editing Multiple I/0
S| By 1 — | Standards at Once
7 £ yn_out[Z] ICBAME_1 1
ﬁ g £ yn_out[3) ICBAME_1 1
q L yn_out[4] ICBAME_1 1
10 £ yn_out[5] IOBAME_1 1
11 L vn_out[A) TOBAMEK_1 1
12 L vr_out[7] IOBAMK_1 1
13 L yalid Fin_E15 3
14 k. Pin_&4 4 1.8Y clocka
15 e clkxz Pin_AS 4 1.aY clockb
16 e = = NN
1] | 2
20 YEARS of
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Node Finder €

Search by Name Use Filter to Select the Start Displays Nodes
Using Wildcards Nodes to Be Displayed Meeting Search Criteria
(? or™)

MNola Finder 1
Named |data* j Filter: |Fins: all j Customize... | Start | Ok |
Lo ||t0p| J ¥ Include subentities St | Cancel |
odes Found: Selected Nodes:
. . / MName Agsign... | Type Creato MName |Assign... Type |Creatu
Locate NOdeS ina Certaln @ data_out Unassig.. Output ... Usere & |top|data_owt[0] Unassig.. Output User g
= @ data_out[0] Unassig... Output User e
Level Of HlerarChy @ data_out[1] Unassig... Output Usere
@ data_out[2] Unassig... Output User e
@ data_out[3] Unassig.. Ot et >
@ data_out[4] Unassig.. Output
@ data_out[d) Unassig... Output
@ data_out[f] Unassig... Output
@ data_out[7] Unassig.. Output
@ data_out[8] Unassig.. Output
@ data_out[d] Unassig... Output
@ data_out[10] Unassig... Output SeIeCt NOdes on Left
@ data_out[11] Unassig.. Output & Use Arrows to
@ data_out[12] Unassig.. Output .
@ data_out[13] Unassig... Output Move 1o the nght
Unassig... Output
List of Nodes in Selected Entity b gl
& Lower Levels of Hierarchy Bssig: Otait
< | i al | 2
Copyright © 2003 Altera Corporation @
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Creating a Custom Filter

Node Finder

Named |data"‘

=| Eitter: [Pins: al

j Customize... Start | 0K |

Look  [top]

MNodes Found:

Selected Modes:

J M Include subentities Siup | Cancel |

MName Assign... | Type Creato Name
T data_out Unassig... Output Usere & [top|dat
L data_out[0] Unassig... Output Usere

o data_out[1] Unassig... Output Usere

4 data_out[2] Unassig... Output Usere

L data_out[3] Unassig... Output Usere

¥ data_out[4] Unassig... Output Usere

o data_out[5) Unassig... Output Usere

¥ data_out[B] Unassig... Output Usere

¥ data_out[7] Unassig... Output Usere

o data_out[8) Unassig... Output Usere

4 data_out[3] Unassig... Output Usere il

L data_out[10] Unassig... Output Usere

@ data_out[11] Unassig... Output Usere _Sl

o data_out[12] Unassig... Output Usere

¥ data_out[13) Unassig... Output Usere il
LF data_out[14] Unassig... Output Usere

¥ data_out[15] Unassig... Output Usere

¥ data_out[16] Unassig... Output Usere

¥ data_out[17] Unassig... Output Usere

1 | | [l

Copyright © 2003 Altera Corporation
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Cuiz

omize Filler

Eilar: QK
Ilny_flngr j
View
& Current assignments Delete
" Last compilation e
Use netlist

™ Show only Signal Tap Il names
" Postsynthesis
 Postiting

= She

Show names matching

/it

Azsignments

" Assigned (positional)

" Unessigned (na positional assignments)

= Al

Type

¥ |nput pins ™ Begistersd
F Output pins ™ Combinatorial
F Bidiregtional pins I Memory bit

™ Wirual input pins ™ Memory word
™ Wirual output pins ™ State Maching
I Groups & buses |

Creator

M Userentered

™ Compiler-generated

Select Customize

Mew Custom Filter |

Filter name:

Im_l,l_filterl ok, |
LCopy zetfgs from filker: Cariml |
IF'ins j

Click New.
Name Filter &
Click Ok.

Select Filter
Settings

20 YEARS of
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AE Dynamic Checking

m Validity of Constraint Checked during Entry
m Color-Coded to Display Status

TEEER

r

\

e R A

ISDurce Marne (From'h |Destinatinn Mame (Tt IOntinn |Ua|ue |Settinus File |Enahled |C
T— | | | | |
;Li;\ '\:iUL;‘\ SUI.LII Iy= LiUL;‘\CI I’i;LI Ur:UBI -T.UB
.. e Y 2
Current Strength Min Strength filtref , esf Yes
G A A e . e
|Fast Oukpuk Regisker on |Fi|treF.esF Yes |
IJ.,l'u SLandard 5V (FilPereer ez I
IiC Standard Lv¥DS filtref, csf Yes
Location TOBAME_1 filkref . csF Yes
Locakion Lokl —
Location filtref . csf ¥es
LUt TS ST T
Location filkref csf g
Location filtref . csf ‘¥es
Location filtref . csf Yes
Location filkref . csf g
1 L Filicl et 2E
ENEW =

Copyright © 2003 Altera Corporation
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Grey — Assignment
Is Disabled

Black — Assignment
Is Applied

Yellow — Warning,
Assignment Could
Not Be Validated

Dark Red -
Assignment Is
Incomplete

Green — New
Assignment Allowed
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AE Information Bar

m Displays Information on Selected Cell
m Can Be Hidden or Minimized

f—! [
7 TJI Category: | I Pin j ﬁ &l “ 9" Pin @ Timingl +# Logic Optionsl
Zn (| = | Show assignments For specific nodes:
= O d Check Al
= 0O |
% Uncheck Al
@ g Delete Al |
e
;Efi = = | | Sets the drive strength of a pin. Specific numerical strength settings (2, 4, 8, 12, 16, or 24 mA) are appropriate only For pins with LYTTL, LYCMOS, 1,6-Y, or 2,5-Y IfO standards, This option is ;I
vl ignored if it is applied to anvthing other than an output or bidirectional pin.
g EN
e =
P =
S =
> o
= 2 =]
W |P—
zﬂ Infollmation Ba:'Eme Lacation 1/ Bank. 1f0 Standard General Function Reserved Current Strength Termination i’
O i B d TOBANK_1 1 GTL+
ﬁyn_out IOBAMNK_2 2 2.9V Strength 16ma Series
3 L5 yyalid Fin_AS 4 LWTTL Column Ij0
Toolbar Button | |z - LoTTL
5 | dlicz LYTTL
5 | = d[0] LYTTL
E |m=d[1] LYTTL
3 | 2] LYTTL
9 e LYTTL
10 |41 LYTTL
11 | drs] LYTTL
12 | d[e] LYTTL
13 | d[7] LYTTL
14 | B rit LYTTL
15 |- et LYTTL
16 | reset LYTTL ~|
4| | A

Copyright © 2003 Altera Corporation
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AE Node Filter Bar

m Enables/Disables Selective Filtering of
Constraints Displayed Based on Node Name

m Can Be Hidden or Minimized

T

(1]

1453]1d =2pany

Cakegary: |-°-||

¥ show assignments for specific nodes:

=l & al == Pin

é Timing | ® Logic Options

o d Checkal |
k2 e |
0 | |LI Mode Finder. ..

NS T |

F _— —
i Information: | Allows wou ko view and edit assignments For specific nodes and entites. Specify one ar more node o entity names, using one name per row, to allow the spreadsheet ka Filker the assignm

T Source Mame (From)  |Destination Mame {To) | Option ‘alue Settings File Enabled Comment

1 2 Multicydle 2 filtref esf Yes
2 k2 Clock Settings clockb filtref esf es

B d 1/0 Standard GTL+ filtref csf es

i d Lo ation IOBAMNE_L filtref  csf Es
5 Wl Location filtref .csf ‘es
6 i ‘es
i |Bd Yes

Toolbar Button
20 YEARS of
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AE Category Bar &

m Selects Category of Assignments to View
— Ex. Pin Assignments, Timing Assignments

m Can Be Hidden or Minimized

—i =l
. E Locations
Pin
B Er 10 Bank,
|
HE‘H Loqic cel
M512
i 4k LI
=
:E!_E Source Mame (Fram) Destination Mame (Ta) | Option Walug Settings File Enabled Caonnent =
’_, Wl Mulkicycle 2 Filkref, esf Yes j
= =k Clock Settings clocka filtref esf Yes
@ Clock Settings clockh filtref esf Yes
» Current Strength Strength 16ma filtref esf Yes
? Current Skrength Min Strength filtref esf ¥es
Q) Termination Series filtref  esf Yes
ﬁ 1/ Standard GTL+ filtref, csf Yes
1) Standard Z5Y filkref csf Yes
1) Standard LYTTL Filkref . csf Yes
Lacation TOBAME_1 Filkref . csf Yes
Location IOBANE_Z Filkref csf Yes
Location Pin_AS filkref csf Yes
Location filtref , csf Yes
20 YEARS of
Copyright © 2003 Altera Corporation AE-EE{A
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AE Customizable Columns

m Each Category Has a Set of Customizable
Columns

— Ex. Include Common Timing Assignments in Pin
Category

m Comment Column for Each Assignment

Cuztomize the columns for the Pin categon.

Available columnz: Show theze columng in this arder:

Special Furchan i .
|0 Bank
i [0 Standard Cancel |

* Coordinate

Y Coordinate
Ihides

Clock Settings
toco Requiremen i
th Requiremen t Curren t Strenath
ks Requiremen i < Termination

o
o
=
[
o
Iy
=
S
o
=
=

Settings File

SignalProbe Clock e tove Up
SignalProbe Source Mame

SighalProbe Enabled ;I Muove Diown

20 YEARS of
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AE Tcl Commands

m Equivalent Tcl Commands Are Displayed as Assignments
Are Entered

— Manually Copy to Create Tcl Scripts

— Export Command (File Menu) Writes All Assignments
to a Tcl File

& pssignment Editor*

TXJI Category: | IAII
TXJI Information: | Assigns user-defined clock charackeristics ko a signal. To designate a particular signal as a clock,
Source Mame (From) | Destination I.\Iame (To) |Option : \n'a.lue x| —sellonation_assignment 4o "2y Fin_T4"
; ghvalues:lhstz Add to LogchockReg... kl:I]IFF Al . set_location_assignment to "dy14]" Pin W9'1
state_mtinst1 Add to LagicLock Req. .. |kdiff  sel_location_assignment o "dy 3\ "Fin_ACT"
3 B clkxz Clock Settings dkzon : : H i e i
s zet_location_azsighment -bo dW[7A]" U Fin_Y1E
i E-d[0] Lacatian PIMN_C1 : g 2 % g i
: : s zet_|ocation_azsignment -bo 'dW[EY] " Fin_aD 15
5 ed1] Location Fin_w9 : ; " T "
= - s set_location_assighment -bo "dA[EY]" "Pin_ACTE
6 2] Lacakion Pin_T4 2 2 o S "
; - : get_location_assignment o pn_outy 08" "Pin_D20
7 = d[3] Location Pin_AC9 E T _ o WA i A21"
g d[5] Location Fin_AC16 set_locat!on_ass!gnment tD “yn_Dut\[z\]“ "F'!n_EE'I"
3 = die] Lacation Pir_AD1S - sef_location_assignmen -o”yn_ou ¥ in._ ¥ Messa e Window
0 7] Location Pin_¥16 : set_locat!on_ass!gnment -t “yn_oultl\[4\] Fin_B20 g
11 T yn_out0] Location Pin_D20 : set_locat!on_ass!gnment -to ”d\[D\] Il-rlnlerqove §
17 & yn_out[1] Location Pin_Az1 :set_locat!on_ass!gnment -to“yn_out“ PFir_C1
13 3 yn_out[2] Lacatian Fin_C21 : set_!ocatlon_as&_gnment o Upn_out” -remaove o
14 L yr_out[4] Lacation Fin_B20 : zet_instance_assignment -to "pr_out' -name "TCO_REQUIREMEMNT" "Sns" -entity "filtref"'
15 ¥ yn_out tco Requirement : get_instance_assighment -to "clk" -name "CLOCK_SETTINGS" -remove -entity "filref*
16 ol Clock Settings : zet_location_azsignment o ok "Pin_D2"
17 Lacation ; get_location_assignment -bo Vclk!' -remove
& Lacation ; zet_instance_assignment -bo Mclk' -name "CLOCK_SETTINGS" "clk100" -entity filtref"*
10 | mm=bime. Mim A

Processing f, System

Copyright © 2003 Altera Corporation
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Example Assignments

m Optimization Technique
m PCIl /O
= Output Pin Load

Copyright © 2003 Altera Corporation
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OPTIMIZATION TECHNIQUE

m Selects Synthesis Optimization Goal
— Speed (Default)
— Area

m Applies Only to Hierarchical Entities
m Effects Synthesis & Logic Mapping

m Only Applies to Quartus Il Integrated
Synthesis

Copyright © 2003 Altera Corporation
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PCI /O

m Turns on PCI
Compatibility for Pins veeio

. s Opﬁon;?f; :
— Ignored If Applied to e w
Anythlng Other than a‘ e Programmable
Pin or a Top-Level T Resisor
Design Entity \L eance
. ° Matching! _@
m Controls Clamping Tormination
Diode Located in the
/O Elements
Copyright © 2003 Altera Corporation @
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Output Pin Load

& filtref Compilation Report
k=5 Compilation Repart

B

3B Legal Notice

(3 Flow Summary

(S Flow Settings

(48 Flow Elapsed Time

[]--@D Analysis & Synthesis

&3 Fitter

- &SHE Fitter Summary

- SHE Fitter Settngs

- ZHER Fitter Device Options

- e Fitter Equations

& Floarplan View

- S Pin-out File

=-&H 1 Resource Section

éé Resource Usage Summary
é@ LogicLock Region Resource Usage
- (SHEE Input Fins

(S Output Fins

-(ZHEE 1}0 Bank Usage

- £SHER All Package Pins

= =:=FOultput P
@% Fitter Resource Utlization by Entity
- SHE Delay Chain Sumimary

- SHER Control Signials

(BB Global & Other Fast Signals

- ¢SHEE Non-Global High Fan-Out Signals
& LAB and Routing Section

& &) Fitter Messages

E]"@D Assembler

¢S] Timing Analyzer

in Load For Reported TCO

N =100 x|

Dutput Pin Load For Reported TCO

170 Standard Load | Termination Besistance
1 | L¥TTL 10pF |Mot Available
2 | LVCMOS 10pF Mot Available
3| 25V 10pF |Mot Available
4 1 18v 10pF |Mot Available
5118y 10pF |Mot Available
6 | GTL 30pF |25 0hm
7 | GTL+ 30pF |25 0hm
8 | 33V PC 10pF |25 0hm
3 | 334 PR BpF  [250hm
10| Compact PCI 10pF |25 Ohm
11| AGP 1% 10pF Mot Available
12| AGP 2% 10pF |Mot Available
13] CTT 30pF |50 Okm
14| S5TL-3 Clasz | 30pF |50 Ohm (Parallel), 25 Ohm [Serial]
15] 55TL-3 Class Il 30pF |25 Ohm (Parallel), 25 Db (S erial)
16| 5S5TL-2 Class | 30pF |50 Ohm (Parallel], 25 Obm [Serial)
17] 55TL-2 Class Il 30pF |25 Ohm (Parallel), 25 Qb (S erial)
18] 55TL-18 Class | 30pF |50 Ohm (Parallel), 25 Db (Serial)
19] S5TL-18 Class Il 30pF |25 Ohm (Parallel], 25 Ohm [Serial]
20] 1.5 H5TL Class | 20pF |50 Ohm
21| 1.5V HSTL Class I 20pF |25 0hm
22] 1.8 HETL Class | 20pF |50 Ohm
23] 1.8V HSTL Class I 20pF |25 0hm
24| VDS 4 pF {100 Ohm
25| Differential LVPECL 4pF {100 Ohm
26| 3.3 PCML 4pF 50 Ohm
27| HyperTranzport 4pF 100 Ohm
28| Differential SSTL-2 [PLL CLK_OUT pins orly)|30pF |[See S5TL-2)

Copyright © 2003 Altera Corporation
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Specifies Output Pin

Loading in picoFarads

(PF)

— Changes Default Loading
Value of I/O Standard

— Changes t, of Output Pins

Allows Designer to
Accurately Model Board
Conditions

Must Be Applied to
Output or Bidirectional
Pins
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I/0 (Pin) Assignments

= Make I/O Assignments Quickly
— Assignment Editor
— Settings Dialog Box (Device)
— Scripting
— Floorplan
m Specific Pin Location Unnecessary
— 1O Bank & Chip Edge Location Assignments
— Reserved Pins with or without Locations

Copyright © 2003 Altera Corporation AIEIERA
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Assignment Editor

/0 Assignments

Reserved Pins

_—

_ﬂ-! T
g | Jan
Locations
fal
P_lr
o 1/0 Bank
= Edge
= LAB
Logic cell
M512
= = | I show assignments Far specific nodes:
= O ’ Check|
(=1
o Unchecd
? Dl
I~ Group assignments by option
1l Infa: | Assigns a location on the device For the current nodeds) andfor pinis).
IName Location 10 Bank 1} Standard zeneral Function Special Function Reserved Comment
1 B d IOEARE_1 1 S5TL-2 Class 11
2 0 reset IOEANE_4 S LWTTL
3 Iﬁ wn_ouk IOBAME_4 G LYTTL
4 Bk -| LYTTL
5 e = T
EDGE_BOTTOM
EDGE_LEFT
EDGE_RIGHT .
EDGE_TOP ASSIgn to (CO'OI"COded) I/0 Bank
IOBANK_L L0 Bank 17N
IOBAMNE_2 Ii0 Bank 2
u - IOBAMNE_3 Ii0 Bank 3
ASSIgn to Chlp Edge TCEANK_4 10 Biark 4
I0BANK_S 10 Bark 5
ICBANK_G Ij Bark 6
ICBANK_T j Bank 7
ICBAMNE_S i Bark 8
IOBAMNE_2 Ii0 Bank 2
IOBAMNEK_10 Ii0 Bank 10 H H H H
T T _~ Assign to Specific I/0O Location
IOBAMNK_12 140 Bank 12/
Rin_A3 10 Bank 4 Column L0 DO0TL
4 | Fin_a4 I Bank 4 Column IO DoOTo
| Fin_AS I Bank 4 Column IO DOOTE
ok clksZ to destination pin vn_out[3] (PIN_A6 1/0 Bank 4 Calumn 1O Dottt i

Copyright © 2003 Altera Corporation
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AE Show All Known Pin Names &

m Populate Spreadsheet with List of All Pin Names
in Design

— Assigned & Not Assigned

Copyright © 2003 Altera Corporation
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=1
Marme Location I/0 Bank IO Skandard General Function Special Function Reserved
H:H 1 PIN_C1 g LYTTL R [J0) DIFFID_RE21p
2 el LYTTL
]| | | B clhxz LYTTL
— {||E Fd LYTTL
12 5 medl1] LYTTL
:E-—- 6 = d[z] LYTTL
7 3] LVTTL
Al E * d[4] LYTTL
:E_ 9 5] LYTTL
E' o 10 B ds] LYTTL
O= 11 (7] LYTTL
12 B et LYTTL
= 13 LB et LYTTL
? 14 I reset LYTTL
15 T yn_out LYTTL
@ 16 ¥ yn_out[0] LYTTL
17 & yn_out[1] LYTTL
Zﬁ 18 L yr_out[2] LYTTL
19 £y _out[3] LYTTL
20 £ yr_out[4] LYTTL
21 L vn_out[S] LYTTL
22 L yn_out[6] LYTTL
23 L yn_out[7] LYTTL
24 0 yvalid LYTTL
25 < IR = 5 < MIE
20 YEARS of
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AE Assignable Pin Numbers &

m Show All Assignable Pin Numbers

— Populate Spreadsheet with All Pin Numbers Available
for Assignment

U Mame Locakion 10 Bank. Ii2 Standard General Function Special Function Reserved Sig

g}, 1 PIN_C1 z LYTTL Raw Ij0 DIFFIC_R¥Z1p
2 Pin_C1 Z LYTTL Rraw IjC DIFFIC_R¥21p
3 Pin_DZ z LYTTL Fawy I DIFFIC_Rxzin
4 Pin_E3 z LYTTL Reaw I{C DIFFIC_T%21p
5 Pin_E4 z LYTTL Rraw IfC DIFFIC_T%21n

3 Pin_K4 z LYTTL Reaw I/C DIFFIC_Ry20piRUPZ

H:H 7 Pin_K3 z LYTTL Fawy I DIFFIC_R20n(RONZ
— || Pin_F3 2 LYTTL Reaw I{C DIFFIC_T%20p
i 9 Pin_F4 z LYTTL Reaw I{C DIFFIC_T%20n
v | 177 Pin_F1 Z LYTTL Raw IjC DIFFIC_R¥19p
12 |11 Pin_F2 2 LYTTL Row [jO DIFFIC_RX19n
:EH- 12 Pin_GS z LYTTL Fawy I DIFFIC_T¥19p
== |13 Pir_Gé 2 LYTTL Reaw I{C DIFFIC_T%19n
:E_ 14 Pin_1 z LYTTL Reaw I/C DIFFIC_RX1gp
15 Pin_i2 z LYTTL Raw IjC DIFFIC_R¥18n
B |[1e Pin_G3 z LYTTL Fawy I DIFFIC_TX18p
Q= |57 Pir_G4 z LYTTL Reaw I{C DIFFIC_T%18n
» 18 Pin_k6 Z LYTTL Reaw I{C DIFFIC_R¥17p
T 149 Pin_KS z LYTTL Raw I/C DIFFIC_R¥17n
20 Pin_H3 z LYTTL Fawy I DIFFIC_TX17p
@ 21 Pir_He z LYTTL Reaw I{C DIFFIC_T%17n
P |E2 Pin_L3 z LYTTL Raw I{C DIFFIC_R¥16p

20 YEARS of
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AE Show I/O Banks in Color ==

m Enable/Disable I/0O Color Coding of Spreadsheet
Based upon Floorplan

€% pssignment Editor® =101 x|
TXJI Categary: | I Pin j ﬁ all “ ¥ Pin (b Timing | # ogic Options |
TXJI Information: | This cell specifies the pin name to which you want to make an assignment.
Marne Location I/ Bank Ijor Standard General Function Special Function Reserved =

1 PIN_C1 2 LYTTL Row i DIFFIO_R21p

2 1] Pin_Wa 3 LYTTL Column IO D761

5 mdiz] Pin_T4 1 LYTTL Row IO DIFFIC_Rx5n

4 - dz] Pin_AC9 g LYTTL Calurn IjO DOeE?

5 d[5] Pin_AC1E 7 LYTTL Calumn I/0 PGM1

[ = d[5] Pin_AD15 7 LYTTL Calumn Ij0 RURLL

7 = d[7] Pin_Y16 7 LYTTL Column IfO RS

g 3 yn_ouk[0] Pin_020 4 LWTTL Zolumn TGO D172

9 3 yn_ouk[1] Pin_az1 4 LWTTL Column TG DOs1T

10 3 yr_ouk[2] Pin_C21 4 LWTTL Column TG DQ1T3

11 3 yn_ouk[4] Pin_Ez20 4 LWTTL Column TG D174

1z Pin_C1 2 LYTTL Row L0 DIFFIC_R%21p

13 Fin_G& 2 LYTTL Row IO DIFFIC_RxZ1n

14 Pin_E3 2 LYTTL Row [0 DIFFIO_TXZ1p

15 Pin_E4 7 LYWTTL Fiow Ij0 DIFFIC_Txz21n

16 Pin_k4 Z LYTTL Ry IjO DIFFIO_Rxz0piRIPZ

17 Pin_K3 & LYTTL R IjO DIFFIO_Rx20niROMNZ

18 Pin_F3 2 LYTTL Raw [0 DIFFIO_TH20p

19 Pin_F4 2 LYTTL R IjO DIFFIC_TX20n

20 Pin_F1 2 LYTTL Row [0 DIFFIC_R¥19p

21 Fin_Fz iz LYTTL R Ij0 DIFFIC_Rx19n

2z Fin_G5 2 LYTTL Row [0 DIFFIO_TX19p

23 Fin_i56 z LYTTL Ruow Ij0 DIFFIC_Tx19n

24 Pin_i1 2 LYTTL Row [0 DIFFIC_RX18p _I;I

4 4

I | 20 YEARS of
Copyright © 2003 Altera Corporation AIEIERA

139 INNOVATION



Setting Dialog Box - Device

Settings - filtref . x|

Categon:
- Files
- Uszer Libraries Selact the family and device you want ta target for compilation.
- Device

- Tirming Fequirerments & Options
- ED& Tool Settings

- Compilation Process

F arnily: IStrati:-: j Device & Fin Options. .. | Frouting Dptions.... |

: : . Target device
= Analysiz & Sunthesis Settings g ] _ o o
: " Auto device selected by the Fitter from the ‘Svailable devices' list
WHOL Input
Werilag HOL Input {* Specific device selected in Available devices' list N
hesomens 0y )

Select a device pin and the tppe of azsignment pou wish ko make. Y'ou can also make pin assignments in the Assignment Editor and the \/
Floorplan Editor. vou can reserve unused ping on a device-wide basis with the Unused Pins tab in the Device & Pin Options dialog box. S 5 o
‘Y'ou must perfarm a smart compilation on the design befare routing SignalProbe signals. -ﬂ Show in Awvailable devices' list
Changes apply to Compiler zettings 'pipemult’ Package: Ay it
Available Pins & Edisting Azsignments: Pir count: By -

M. I M ame: I 1/0 Bank: I 1/0 Standard: I Type: I SignalProbe Source Hame I E nabled I Status I Cltil

G27 2 LWTTL Row /0. (i o P. A - t

G283 2 LWwTTL Row [/0,... aff °

K21 2 LwTTL Fow 140.... aff In SSIgnmen s

K2z 2 LWTTL Row /0. aff

H26 2 LwTTL FRow [/0.... aff o I/o Standards

HfE 2 LWTTL Row [/0.... le _lll -

4 »

* Reserve Pins

[T Show 'ho connect’ pins [~ Show curent and potential SignalProbe pins -
— Azsignment d O S I g nal PrO be

Pin name: |'3|k'I | SignalProbe source: I |

[ SignalProbe enable

Clock: I _I
™ Beserve pin [even if it does not exist in the design file):
Az input tri-stated LI Beagisters: I k. Cancel
Az input tri-stated

140 standard: |L\-"TTL =]

Enable AllSignalProbe Fouting | Dizable All SignalFrobe Bouting | A

Az SignalProbe output

A bidirectional
Ok I Cancel |
20 YEARS of

Copyright © 2003 Altera Corporation AIEIERA

140 INNOVATION



Drag & Drop I/0 Assignments
m Drag & Drop from Node Finder to Floorplan

& filtref Compilation Report B = | Ellll
Compilation Report Floorplan Yiew
g LTGC"'SNDUCB Chip name:  [filref (EF1510B672CE) [
ég F|2: S:::::;;y | = I 3 I = I = I ra I T I = I = =
- ¢HEE Flow Elapsed Time
[]--@D Analysis & Synthesis
=-&F 3 Fitter 23 o o
T Fitker Summary (MY (VCCIO4)
ESHER Fitter Settings
BB Fitker Dewice Options
wl-. Eitkar Eouiskinnsg
Node Finder H by
. : 7 o @ ] =]
Named. ﬁ j Filter: IPms: all j Custornize. . | Start I tion (NC) (NC)
Look in: Iﬁtleﬂ J ¥ Include subentities Stop | jpes
Nodes Found:
C
| Assignments | Type | Creatar I il /
€
Pin_AD15 Input User entered ([\{])C)
Fin 16 Inout
Unassigned  Input User entered
UHMU LIEpr
Unassigned  Input User entered
Unassigned  Oukput Group User entered a o
Fin_Dz0 Qutput User entered (NC)
Pin_A21 Qukput User entered
Pin_C21 Qukput User entered
Unassigned  Output User entered
T oA Dim R0 Cwakrak Licar antarad ;I
il o o
[NC) (NC)
¥ @
(NC)
-
K Oy
20 YEARS of
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/0 Assignment Problems

m |/O Selected & Verified Too Far into Design
Cycle

m Variety of Complex I/O Standards on
Single Device
— Not All Supported on Every |/O Block

m [/O Placement Limitations
— Current Strength
— Single-Ended vs. Differential
— Single-Ended vs. V,;

Copyright © 2003 Altera Corporation AIEIERA
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I/0 Assighment Solution

m [/O Assignment Analysis Command
— Quickly Checks Legality of 1/0O Assignments

e Checks All Assignments
e Does Not Stop at First Failure

— Allows User to ldentify & Correct Pin-Related Issues
without Full Compilation

— Has Two Usages

e Performing Legality Checks Based on User Reserved Pin
Assignments with Partial or No Design Files

e Performing Legality Checks Based on User I/O Assignments
with a Complete Design

20 YEARS of
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I/0 Assighment Analysis

@ File Edit View Project Assignments | Processing Tools  ‘Window  Help

J O & |% | & 2 | vy ¢ & Shop Processing SRt

G ||D|w Ry

ﬁ @ E Iﬁ m E e H EE: % B Start Compilation Ctrl+L E

@ Analvze Current Eile

B Start Analysis & Elaboration

E rtit Logi..| Reqi.. | Mer =
z ) . s 2 @ Compilation Report CErl+HR: !;T-r Stark Bnalysis & Jynthesis Zhrl+E
Compilation Hier... &
= : - __ _ RO Start Fitter
[-- 2 filtref 102 ... |58 0 Start Compilation & Simulation  Cerl+Shift+E

'ﬁﬂ Start Assembler

Generate Functional Simulation Metlisk
B4 Start Timing Analyzer CEr[+Shift+L

® sStart Simulation Chrl+
L * Stark EDA Metlist Weritsr
Simulation Debug k
. . . E Skark Design Assistant
'ZEE' Simulation Repaork Ctrl+Shift+R
"5'*-" Stark Incremental Fikking [
LL L)

Start Software Build Chrl+3 i

, , Mol Start SignalProbe Compilation  Cer4Shift+35
Zompile Current File

=TT P .;i' Skart I Assignment Analysis

% Skart Minimurm Timing Analysis
=
||+ - Start Chieck Metlist
« | Dl | E Start WOM Wiriter
= S : - 3 ;
H|E,ar,:h_.ljl Files | g Design Urits | = Start Test Bench Template Writer
= Stark EDw Synthesis
: 21z & Stark ECy Resynthesis
| Module | Progress 7 | Timeh |
20 YEARS of
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I/0 Analysis Requirements

m |/O Declaration
— HDL Port Declaration
— Reserved Pin

m Pin-Related Assignments
— |/O Standard
— Current Strength
— Pin Location (Pin, Bank, Edge)
— PCI Clamping Diode
— Toggle Rate

Copyright © 2003 Altera Corporation
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Legality Checks

Rule (subset of the rules)

Incomplete
Design

Complete
Design

Differential Pin Spacing

# of Output/Bidirs Toggling with a VREF

Blocks Directly Feeding or Fed by 1/O pins

Current Strength

DC Current Draw

Pin Location

I/O Bank Capacity

Voltage Conflict (Vref, VCCIO)

On-Chip Termination

Copyright © 2003 Altera Corporation
146

20 YEARS of

/[AYO[SRYA),

INNOVATION



/0 Assignment Analysis Notes

m Uses Toggle Rate Assignment

— Set Toggle rate = 0 for Very Low Frequency
Output Pins

— Allows Single Ended Pins to be Placed Closer
to Differential Pins

m Invokes Smart Recompile for I/O Features
— Delay Chains
— Drive Strengths
— Bus Hold

Copyright © 2003 Altera Corporation AIEIERA
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I/0 Assighment Analysis Output

m Detailed Messages on
— Incorrect 1/0O Assignments & Problem Description
— Compiler Assumptions that User did Not Specify
— Pins Changing Functionality with Pin-Migration
— Used I/O Standards & Voltages per I/O Bank

m Compilation Report (Fitter Section)

— 1/0O Pin Tables
e Show User & Fitter Assigned I/O

— Shows Partial Placement Results in Floorplan to Help
Debug Fitting Errors
m Messages Locate to Assignment Editor &
Floorplan to Explain Placement Failure

Copyright © 2003 Altera Corporation AIEIERA
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I/0 Assighment Analysis Messages

Fitter Messages

SRy Inko
&Y Irfor Bunning Quartus || Fitter

’_‘i,) Info: Selected device EP1S10BE7ZCE for design Filtref
f_‘i,) Info: Selected migration device lizt iz legal with 532 tatal of migratable pins

= '_‘i,) I_nh:n: Selected device migration path can't use B ping as regular 1/0s
i &2 Info: Pin ADZ21 ' -

‘52 Into: Pin D7
&2 Info; Pin G16
A} Info: Pin A8
Pir 11
A} Infa Pin%'7
’_‘i,) Info: Selected device migration path can't uze 5 ping as DO 1/0%
’_‘i,) Info: Completed U zer Azsigned Global Signals Promation O peration
'_‘i,) Info; Automatically promoted signal clk to use Global clock in Pin RZ6
'é,) Info: Automatically promoted zignal clks2 o use Global clock in Fin B15
’é,) Info; Automatically promoted signal rezet to use Global clock in Pin 415
:,) Info; Completed Auto Global Promotion Operation

A Infor Command: quartus._ it ~import_settings_fles=on -export_settings_files=cff compile_fir_filker -c filtef ~check_ins

Migration I/O

[ S&2 Info: Statistics of 1/0 pins that use the same YCCIO and WREF
EHE} Info There are 8 1/0 ping [VREF = unused, WCCIO = 3.30, 2 input, B output, 0 bidirectional)
LLED Into: Used 140 standards LY TTL.
’_‘i,) Info: 1/0 banks and pinfz] statistics before [0 pin placement
= ’_‘i,) Info: 10 banks and pinfz] statistics after 10 pin placement
EF&} {nfo; Stahistics of 170 banks
LA, ;120 bank, 1: VREF = unuzed, VCCIO = unuzed, uzed pin 1, available ping 38,
2120 bank 2 VREF = unused, VCCIO = unused, used pin 1. available ping 38,
2120 bank, 3 VREF = unused, VCCIO = unused, used pin 0. available pins 43,
: 120 bank 4: WREF = unuzed, WCCIO = 2 50, uzed pin 7, available pin: 38.
: 120 bank B WREF = unuzed, VCCIO = unuzed, uszed pin 0, available ping 39,
: 120 bank B WREF = unuzed, WVCCIO = unuzed, uszed pin 1, available pinz 38,
s 140 bank. 7: WREF = unuzed, WCCID = unuzed, used pin 3, available pins 42,
s 140 bank 8 WREF = unuzed, WCCID = unuzed, used pin 2, avalable ping 42,
140 bank 3 WREF = unuzed, VCCIO = 3,30, uzed pin B, available ping 0.
2120 bank, 10: VREF = unuged, VYCCIO = unusged, used pin 0, available ping 0.
2120 bank 11 VREF = unused, VCCIO = unused, used pin 2, available pins 4.
: 140 bank 12: WREF = unuzed, WCCIO = unuzed, uszed pin 0, available pinz 0.
’é,) Info: Completed 140 Pin Placement Operation
’é,) Infor Quartus 11 Fitter was successtul. 0 erors, 0 warnings
’5,) Info: “weriting report file filtref. fit. rpt

/0 Standard Statistics

/0 Banks & Pin Usage

20 YEARS of
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Example Error Message

[S1ES

A Info:
’#,) Info: Rurning Cuartus 1| Fitker
},) Info: Command: quartus_fit --import_zettings_files=on --export_zettings_filez=off block1 -c Block1 --check_ioz
’#,) Info: Selected device EP1540B 35605 for design Block1
},) Info: Implementing parameter values for PLL my_rinztaltydz_nealtheds_re_component]pll
’#,) Info: Device migration not selected. If you intend to uze device migration later, pou may need to change the pin assighments as they may compatible with ather devices,
},) Info: Completed LWDS Placement O peration [nitializations
ﬂ Waring: Pin r4_inclock driving clock input pin of fagt PLL my_nainstlaltbeds_rcaltheds ne_componentlpll does not have zame 170 standard az other differential 1/0 ping driven by that PLL - Fitker will auton
},) Info: Completed eer Azzigned Global Signalz Promotion QOperation

%4

Q Errar: Can't hit desian in device

=] s SF o Cluarhy jter was yneucceszul 2 ero waring

ik Erar Processing ended: Wed Jun 18 17:50:36 2003
€3 Enor; Elapsed time; 000016

’#,) Ifo: \afriting report file Block1.fit.rpt

| | ]
Prooessing iﬂ' Ecm:mlf
20 YEARS of
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Using I/O Assignment Analysis

1. Use Complete Design Files or Reserve Pins if
Incomplete

Make Pin-Related Assignments

Start I/0O Assignment Analysis

Review Report File for Errors

Modify & Correct lllegal Assignments, if Any
Re-Run Analysis until Errors Are Resolved
Back-Annotate Pins to Lock Locations

N o 0o &~ Db

Copyright © 2003 Altera Corporation AIEIERA
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Quartus Settings File (QSF)

m Stores All Settings & Assignments

m Uses Tcl Syntax

E pipemult.gsf*

=1glx|

# Project-Wide Assignments

set_global assignment -—name ORIGIMAL QUARTUS VERSICN 4.0
set_global assignment —nswme PROJECT CREATICH TIME DATE "™11:30:40 JANUARY 15, 2004"
Fet_global assignment —nsme LAST QUARTUS VERSICN 4.0

# Pin & Location Assignments

set_location assigmoent IOBANE 2
set_location assignment IOBANE 2 -to datah

set_location sssignment PIN L2 -to clkl

set_location assignment PIN F22 -to wren
set_location sssignwent PIN LS -to ~DATAOD~

Organized by Assi

gnment Type

# Tiwming Assignments 4——
#

set_global_assigmment -neme INCLUDE_EXTERMAL PIN DELAYS_IN FMAX CALCULATIONS OFF

# ALnalysis & 3ynthesis Assignments

set_global assignment —name FAMILY Stratix
Fet_global assignment —name DEVICE FILTER SPEED GRADE ANY
set_global assignment -—name TOP_LEVEL ENTITY pipermult

# Fitter Aissignments

zet_global assigmment —nsme PHYSICLL SYNTHESIS REGISTER _RETIMING ON
set_global assignment —name DEVICE EP13510F484C5

Set_instance sassigmment —nsawe IO STANDARD "2.5 V" -to dataa
SEC_instance assignment -—name 10 STANDARD "2.5 V" -to datsh

20 YEARS of
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Design File Management

m Project Archive & Restore

— Stores All Project Files
e Design Files
e Settings File
e Qutput Files

m Revisions
— Stores Only QSF
— Allows Designer to Try Different Options

Copyright © 2003 Altera Corporation
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Creating a Revision

m Project = Reuvisions

4, Quartus II - c:/developing_classes/quartusii/qgii_4.0_teq
&% File Edt View | Project Assignments Processing  Tools

JJ 0= | ‘@ fidd Current File ko Project I BN e mpe— Any
1

fr———————— add/Remove Files in Project...
Previous Revision

AR

o Revisians. ..

E ritity ——
;ﬁ pipemult T : Lty o
Specify the current revision far the project, create a new apeclf_l..l ah”amfha”d description for t.ht‘f’ HEN e, .
= e ol s ou can base the revision on an existing revision, an
TEVIZION, or de d : specify the revision az the cument revision.
E R evizions: Revizion narme: Ifiltref_new
= 7 filtref set Curent ¥ Bazed on revizion: Ifiltref j
filbref_150 c Dezcription: _
; reate. .. filreef_150
fltref_phy=_syn / filtref_phys_swh
[relete
Create New . .
Revision Close Type Revision Description
¥ Set as cument revision
] | Cancel |
4
2 20 YEARS of
Copyright © 2003 Altera Corporation [ANO[SRYA\,
INNOVATION

154



Project Revision Support

m Active Revision Names Stored in QPF

m QSF Created for Each Revision
— <Revision name>.QSF

m Text File Created for Each Revision
— <Revision_Name>_description.TXT

E'. compile_fir_Filter.qpf - Notepad : = |EI|£|
File Edit Format Yiew Help

1=
QUARTUS_VERSION = "4.0"
DATE = "16:48:18 Januar w 20, 2004 QPF File w/ Revisions

# active Revisions

PROJECT_REVISION = "filtref”

PROJECT_REVISION = "filtref_150"
PROJECT_REVISION = "filtref_phys_syn"
20 YEARS of
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Compiling a Submodule

1.  Create a New Revision

2. Disable
revision

“Based on

x|

Specify a name and desc
Y'ou can baze the revision

Quartus Il Now Compiles

specify the revision as the acc as the Top_LeVel

Revizion name: acc

[T Baszed on revision: |file

&=

E]

Thiz iz to compile a submodule independently

¥ Set az cument revision

QK | Cancel |

e

Creates New .QSF File as a Revision

Copyright © 2003 Alte
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Open Submodule File

Select “Set as Top-Level
Entity” from Project
Menu

4, Quartus II - c:/developing_classes/ady_vhdl/advy_v
File Edit “iew | Project  Assignments  Processing  Tools !

O= - ‘ ; Add|Current File ko Praject
= ’_ Add/Remove Files in Project. ..
— Revisions. ..

Ertity Archive Project. ..

ﬁ Caompilation Restare Archived Project. ..

fre 0O _ :
I Generate Tcl File for Project. ..
Generate Power Estimation File
HardCopy Litilities 4
Locate 4
ﬂ Set as Top-Lewvel Enkity Cerl4+Shift+2

Higrarchy 4 I

Reuses Current .QSF File

20 YEARS of
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Exercise 2

Please go to Exercise 2 in the
Exercise Manual

20 YEARS of
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Exercise Summary

m Created Project
m Compiled Design

m Gathered Information from the Compilation
Report

m Used Assignment Editor to Change Logic
Usage

m Used I/O Analysis to Check I/O Placement

Copyright © 2003 Altera Corporation AIEIERA
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Compilation Summary

m Compiling a Design
— Compiler Settings
— Synthesis & Fitting Options
— Compilation Report
m Assignments
— Assignment Editor
— /O Assignment Analysis

m Managing Revisions

Copyright © 2003 Altera Corporation
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Designing with Quartus Il

Timing Analysis

&

orporation
: QUARTUS’II




Features

m Built-In Static Timing Analysis
m Single & Multi-Clock Timing Analysis
m Standard & Minimum Timing Analysis

m Timing Export for Analysis in Another EDA
Tool

Copyright © 2003 Altera Corporation AIEIERA
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Timing Analysis Agenda

m Single Clock Analysis

m Timing Assignments
— Global & Individual

m Multi-Clock Analysis
m Multi-Cycle Analysis
® Minimum Timing

Copyright © 2003 Altera Corporation
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Running Timing Analysis

m Automatically
— Use Full Compilation

m Manually

— Processing Menu = Start = Start Timing
Analysis

— Tcl Scripts

— Uses

e Changing Speed Grade
e Annotating Netlist with Delay Information

Copyright © 2003 Altera Corporation AIEIERA
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Timing Analysis

@ File Edit Wiew Project Assignments Processing Tools  Window  Help = |ﬁ' |1|
~ .
DS & B[R rerD(ee (B
- o = an e
XoNuRE |[e®evw | srs@2(BRY |\
> D[ % R "R [ % N [[opemu =@ |
=+ = =54 Compilation Report 0 etup
E ntity Logic Cellz | Registers | Memony Bits =1 Legal Matice Slack Actual fmax [period] -
3 Compilation Hierarchies -&EEER Flow Summary 1| M 24572 MHz [ period = 4.053 ns |
B[] pipemuk 1310) o 512 ~¢SHEE Flow Settings 2 | nen 24551 MHz [ period = 4.024 ns |
=l PP et o o = -5 Flow Elapsed Time d=3983ns |
. »  raminst 10 &SR0 pnalysis & Synthesis T' H A I F Id d = 3.9?4 1
i - altsyncram:altsyncr... | 0(0) ] 512 B Fitter | m | ng na yze r 0 er Z=SAne
- mulinst 134 (0] 88 0 | d-&H] Assembler pd =3970ns |
G- lpr_multlpr k.. | 134 (0] 2] il E1-&H =3 Timing Anakyzer ] NAA, 25233 MHz [ period = 3963 ns |
-<=HER Timing Analyzer Settings 7 R E5Y 25278 MHz [ period = 3.956 ns |
%@ Timing Analyzer Summary a MA 255,23 MHz [ period = 3918 ns |
B Clock Setup: ki’ El 256.02 MHz [ period = 2.906 ns )
S tsu 10 | Hia 256.15 MHz [ period = 3.904 ns |
g = t;° 11 | Mea 256.21 MHz [ period = 3.903 ns |
Ll—l 1| gg fﬂinimum teo 12 | Hea 256.28 MHz [ period = 3.902 ns |
B2 Hierarchies Files I & Design Units] ,-i-) Timing Analyzer Messages 13 | M 256,67 MHz [ period = 3896 nz |
_ 141 N 28687 MHz [ period = 3893 ns |
=T M/A 256,87 MHz [ period = 3.893 ns |
Fodul P AT
PTDZ:ssing Total e DSTJE:I?Q FI I lax Of AI I CIOCkS A& 257.07 MHz [ period = 3.890 nz |
: = = . M 25833 MHz [ period = 2871 ns |
[=1- Full Compilation 00:01:19
Ana;sis s Sorahesis T Automatlcal Iy N, 258,60 MHz [ period = 3.867 ns |
it HOO0Ed . . N/ 258.87 MHz [ perind = 3,363 ns |
i T Dlsplayed N the M7 25913 MHz [ period = 3,853 ns |
Timing Araipier 00D . N 259.94 MHz [ period = 3.847 ns |
— Message WlndOW M/ 260.15 MHz [ period = 3.544 ns |
M/, 260,21 MHz [ period = 3.843 ns )
/ 24 | Mo 260,35 MHz [ period = 3.841 ns )
25 | MiA 26042 MHz [ period = 3840 ns |
26 | N/a 26048 MHz [ period = 3833 ns |
27 | MHia 26062 MHz [ period = 3.837 nz |
El (SN FRNR? MH = 1 nerind = 3077 ns 1 S
Gompile /i Simuiate J ( 4 I | _>|_I
x| T3
El : + Longest register to memory delay is 3575 ne
;- Smallest clock skew is -0.212 ns
; + Micro clock to output delay of zource iz 0156 ne
: + Micro setup delay of destination is 0.110 ns
Infa: tzu For register multinstlipr_mult:lpr_mult_componentimultcore: mult_coreldecoder_node[4][5] [data pin = datab[4]. clock pin = clk1] iz 0.759 ns
Info: tco from clock clkd to destination pin g[14] through memory ram:instlalksyncram: altsyncram_componentlram_block[0][1 5]~ portb_address_regl is 9.5971 ns
Infa: th for register multinstliprm_mult:lpro_mult_componentimultcore: mult_caoreldecoder_node[3][7] [data pin = datab[3]. clock pin = clk1] iz 0.561 ns
: Minimum too from clock clkl to destination pin g[1] through mernony rarm:inst] laltspncram: aksyncranm_component|ram_block[0][15]~portb_address_regd is 9.384 ns
20 YEARS of
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Reporting Timing Results

= Timing Analyzer Section B ot

) ] B Legal Notice
of Compilation Report G o s
-5 Flow Elapsed Time

— S umm ary =& Analysis & Syrthesis

-ZBEE Analysis & Synthesis Summary
- ShEE Analysis & Synthesis Settings

Timing Analyses - &h%e Hisrarchy

@% Analysis & Synthesis Resource Utilization by Entity

— C IOCk Setu p (fm aX) @x—h Analysis & Synthesis Equations

.) fnalysis & Synthesis Messages

- C IOCk H O | d H..%Eitter Surnmary

. - (5B Fitter Settings
- tS u ( I n put Setu p Tl m eS) - SR Fitter Devicn.e Options

&b Fitter Equations
. Floorplan Yiew

— th (Input Hold Times) ....§ At i

- Resource Section

— tco (Clock to Out Delays) IR Rl

. . SR | Timinig Analy
- tpd (Pln to Pln DelayS) o @ TlmlngnalvzerSettlngs

g% Timing Analyzer Summary
. s Clock Setup: ‘tlkl’

— Minimum tpd & tco S5 i

kca

%% th
@% Minirmum tco

',;) Timing Anakyzer Messages

20 YEARS of
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Clock Setup (fmax)

m Worst-Case Clock Frequency
— Without Violating Internal Setup & Hold Times

D—Q— tco — tsu —Q

Clock Period

= Clock-to-Out + Data Delay + Setup Time - Clock Skew
=tco+B +tsu-(E-C)

= 1/Clock Period

Copyright © 2003 Altera Corporation AIEIERA
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Clock Setup (fmax) Tables

Worst fmax

Fmax Values Are Listed in Ascending Order;
Worst Fmax Is Listed on the Top

=] %]

%@ Compilation Repark 0
~&hB Legal Motice Slac Actual Imax [period] From To From Clock | To Clock | Bequired Se «
%E Flow Summary 1 MAA, 23111 MHz [ peniod = 4.327 na ) tranzpoze_matrixtp .| row_dctrow dot_inst].. |clk clk. Mone J
=SB Flow Settings 2 M A, 296 MHz [perod = 4. 31 ns ] |transp atrisctp . rose Wkrow det st | clk clk M ore
% Flow Elapsed Time 3 A, 23305 MHz [ period = 4.291 nz ) transpnse_mk ruw_&w_dct_instl... clk clk Mone
% Flow L?g s 4 M 235,02 MHz [ peniod = 4,250 nz | tranzpogze_matnix:kp Qw_dct:rDth_instl... clk clk Mone
EEI--%[:I Analysis & Synthesis - : -
EEI"@D Fitter 5 M 23702 MHz [ perod =4.219 ns ) tranzpose_matnixtp roww_kmstl_. clk clk Mane
EEI"%D Assembler 5 NEEY 23872 MHz [ period = 4189 g ) transpose_matrixtp_.. ruw_dct:M_ fl... |clk clle Mone
= Timing Analyzer 7 [RERS 238.95 MHz [ period = 4.185 nz ) transpoge_matniskp .. row_dotrow_dot_) clk cll M one
%@ Timing Analyzer Settings | & RE 239.06 MHz [ period = 4.182 nz ) trangpoge_matris:tp .. [row_dotrowmdot_inst] = =
-—SHER Timing Analyzer Summary | |9 M, 23923 MHz [ period = 4180 nz ) tranzpoze_matrixtp_ | row_dctrow dct_ingt] So_urce’ DeStl natl_on
g% E:DE: :EEting-s iummary 10 | M 23952 MHz [ penod =4.175 ns ) transpose_matmxtp_ .. [rowe_dekraw_dot_inst] ReQISte rs & ASSOCIated
a1 11 | NA 239.64 MHz [ period = 4173 ns ] |transpose_matriwtp . [row detrowe det_inst]
/gg Ei; 12 | MiA 239.87 MHz [ period = 4,169 nz | transpoge_matrixtp .. [rowe_dotrowdot_inst| Fmax Values
/ 13 | Mia 240.44 MHz [ period = 4,158 nz | tranzpogze_matnixtp . frowe_dotrom_dot_ingt]... | clk clk Mone
iinimum koo 14 | M/ 24079 MHz [ period = 4153 ns | tranzpose_matrixkp . [rowe_detrawm_det_inst] . | clk clk Mane
SeIeCt ming Analyzer Messages |15 | M/A 241.02 MHz [ period = 4,149 1z ) transpose_matrtp ... row_dctrow_dct_instl.. |clk clle Mone
Clock Setup 16 | Mis 24108 MHz [ period = 4148 ns ) |data_valid_state™22 |column_dctcal_dot_in.. | ok clk Nane
17 | Mia 241.14 MHz [ period = 4.147 nz ) tranzpoge_matristp . frow_dotrom_dot_inst].. | clk clk Maone
18 | M/ 24131 MHz [ peniod =4 144 nz | tranzpogze_matnixtp . frowe_dotrow_det_ingt] . | clk clk Maone
19 | M 241 60 MHz [ penod =4.139 ns ) transpose_matmxtp .. [rowe_dotraw_dot_inst].. |clk clk Mane
20 | M 24290 MHz [ period = 4117 ng ) tfranspose_matratp ... row_dohrow dct_inst].. |clk clk Mone
21 | MAA 24313 MHz [ period =4.1123 nz ) trangpoge_matrixtp .. [row_dotrow_dot_inst].. | clk clk Maone
22 | Mia 24325 MHz [ period =4.111 nz ) column_detcol_det... [column_dotcol_dct_in... | clk clk Mone hd
1 RN v
20 YEARS of
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fmax Analysis

o Analyze the Path More Closely

168

&b bwo_d_dct Compilation Report . ;Iglil
=P Compilation Report i i
-¢Zh[E] Legal Motice Slack Actual fmax [penod] From To From Clock | To Clock [Hequired Se «
-¢=HEE Flow Summary 1
3B Flow Settings _ 2 [ F 231,96 MHz [ period = 4.311 Rz | transpose_matristp . [row dotrow dot inst].. [clk clk Mone
% F:DW Elapsed Time 3 I A, 23305 MHz [ period = 4.291 ne ] [transpose_matristp_. . [row_debrow_det_instl... | clk k. Mare
&8 FlowLog _ 4 | N | [23502MHz [ period = 4255 ns) - s clk Nane
- Analysis & Synthesis _ Copy Chrl4+C
EEI--%I:I Fitter 5 M A I 23702 MHz [ period = 4.219 1z | i _ clk. Mone
-&H Assembler G M I 238.72 MHz [ period = 4189 1z | clk Mone
H%@ Timing Analyzer 7 [ EY I 238.95 MHz [ period = 4185 ns | | W Align Left clk. Maone
%g Timing Analyzer Setkings | 8 I A, I 239.06 MHz [ period = 4183 hz ) align Right k. Mare
&HEA Timing Analyzer Summary (9 | M [ |239.23 MHz [ period = 4.180 ns | clk Mone
- &BER Clock Settings Sunmary  [90 | e | | 23952 pHe [ periedet-rp I clk None
gg itk A1 L 0™ (239,64 MHz | period = 4173 ns) | Fissianment Editor B ok None
""" == Highlight, 239.87 MHz (period = 4,169 ns | || LDake in Chip Editor ok None
. . Locake in Tirming Closure Floarplan
Right-Click : o
Locate in Last Compilation Floorplan
Mouse & Sawe Current Repork Section As. ..
Select List
Paths
Similar Steps for All Timing Path Analysis in Quartus Il
20 YEARS of
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fmax Analysis Details

Data Delay (B) \ Messages Window (System Tab) in Quartus Il
=S w Info: Clack, clk has Internal fmax of 231.11 MHz between source register transpoze_matnstp_mbs_instllprm_counte
Destination Register ki +] 1,) Info: + Longest register to register delay iz/4.135 ns

Clock Delay (E) ~ l,.# Info: - Smallest clock skew iz 0.000 ne

\‘ . lr) Info; + Shortest clock path from clock, clk to destination register iz 2.548 ns
/V l,) Info: - Longest clock path from clock clk to source register i 2,548 ns

- 1,) Info: + Micro clock to output delay of source |3|EI 099 ns
Source Register — / A2 Info; + Micro setup delay of destination |3|EI 033 nz
Clock Delay (C) " \
/ Setup Time (tsu)

Clock to J _

Output (tco) 11 l\ Processing ﬁSWtEmf
s r—————

: C |

eeeeee_____E | 1 = 231.11 MHz

- »  0.099 ns +4.135 ns + 0.093 ns - 0.000 ns
Clock Period
20 YEARS of
Copyright © 2003 Altera Corporation AE-IE{A
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fmax Analysis Details (cont.)

-

é,) Infa:

i3 lofn

Interconnect Delay |.

o

- 15 + 1C(0.000 ne] + CELL[O.0

;17 + 1C[0.000 ng) + CELL[0.036

This signal
path consists

of 28 locations

SR nfo: + Longest register to register delay is 4.135 ns
i} Info: 1: +IC[0.000 ns) + CELL[0.000 ns) = 0.000 ns; Lac. = LCFF_%17_11_N23; Fanout = 4; REG Node = ranspose_matrix:tp_mbx_inst|lpm_s
2+ |C[0.278 ns) + CELL[D.348 ns) = 0.626 ns; Loc. = LCCOMB <17 %"11_M8: Fanout = 2; COME Node = ranspose_matriz:tp_mb=_instli

- +|C[0.336 ns) + CELL{O160 ng)
-4+ 1C[0.255 ns) + CELL0.225 ng)

| M18; Fanout = 3; COME Mode = 'ranzpoze_matrixtp_mts_ins!

NOde Fan'out | M10; Fanout = 2; COME Mode = 'ranzpoze_matrixtp_mts_ins!

2
3
4
s 5+ IC[0.225 ns) + CELL[D.055 ns)
5
7
8

E: 19: + IC{0.000 re) (030
- . 10{0.000 ns) 4 CELL(D 036 ]
13 + {0,000 ns) + CECLT ETE re = 2.262

14: + IC[0.000 ne) + CELL[OESE nel = 3.298

. B +[C[0.400 nz) + CELLIO.548 ns) = 2.830 ns; Loc. = LCCOMB

» +C(0.000 ns) + CELLIOLO36 ns] = 2.866 ns; Loc. = LCCOME
0 8+ 1C[0.000 ng) + CELLD.036 ns) = 2.502 ns
+IC[0.000 ne) + CELL[0.036 ns) = 2538 ns

(i mly =]

—— M26; Fanout = 85; COME Mode = 'franspose_matrixtp_mts_in
19 ¥ 11_M0; Fanout = 2; COME MNode = "row_dct raw_dct_instldct:ul]z
Y11_M2; Fanout = 2; COME MNode = "row_dct row_dct_instldct:ul]z

:Loc. = LCCOMB 19 %1 1_M4; Fanout = 2; COME Mode = raw_dctrow_det_instldctullz
:Loc. = LCCOME _=19_%1 E: Fanout = 2; COME Mode = row_dctrow_dct_instidctulle
—xr—Thto: 10: + IC[0.000 ng] + CELL[0.036 nz) = 2.974 ng; Loc. = LCCOME_<13_Y11_Ngg Fanout = 2; COMB Mode = 'row_dctrow_det_inst|det.ul
7 Loc. = LCCOMB_*19_Y11_NTk Fanout = 2 [ = ; i 2
oc. = LCCOMBE_*19 ¥11_N14 Fanout = 2fC0OME Node = row_dctrow_dect_instidectu
Loc. = LCCOMB_*19_Y11_N14; Fanout = 2 CO de = row_dctrow_dot_instidctu
oc. = LCCOME_*19 %10 _MO; Fanout = 2; COME ="row_detrow_det_inst/detul
.= LCCOME_*19 Y10 _N2; Fanout = 2; COMB ModeNe 'raw_det:row_det_inst/detul
16 + [C[0.000 ne] + CELL[D.036%s] = 3.370 ns; LocNs LCCOME_+19_¥10_MN4; Fanout = 2; COME Mode = Ww_dctrow_det_inst/detul
z] = 3.406 nz; Loc. =

10 A0 RS Lonnut = 2; COME Mode = rovlydet:raw_det_inst/det:ul

ot 447 |

=L

18 + 1C[0.000 ng) + S0 0o

19 + 1C[0.000 ng) +
s 20+ 1C[0.000 ne] + Ce" Delay

23 + 1C[0.000 ns) + CELL
24: +|C[0.000 ns) + CELL

™~

Notes:

1) This Timing Convention
Is Similar for All Timing
Path Analysis

2) Carry Chain Delay Is
Included in Cell Delay
Number

Copyright © 2003 Altera Corporation
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s 25+ |C[0.000 ne] + CELLY
Info; 26: + [C[0.000 ng) + CELL

Inia

21: + IC[0.000 ne] + CECOOETE Rl = 3730 nz; Lo
22+ |C[0.000 ng] + CELL[D.036 ng] = 3.¥6E ns; Loc. = LOCOMB_ <19 %9 MO; Fanout = 2; COME Mo Name & Type
0.036 nz)] = 3.802 nz; Loc. = LCCOMB_<19 '3 M2; Fanout = 2; COMB Node = Tow_act rom_act_metaot ul1e
0.036 nz)] = 3.838 nz; Loc. = LCCOMB_<19_ %3 _M4; Fanout = 2; COMB MNode = Tow_dctrow_dct_instldctullz
0.036 nz) = 3.874 ng; Loc. = LCCOME_¥19 v3_NE; Fanout = 2; COME Mode = row_dchrow_dct_instldctulle
0.036 nz] = 3910 ng; Loc. = LCCOME_*19 Yv3_NE; Fanout =1; COME Mode = row_dchrow_dct_instldctulle

C(0.000 ngl + CELL[0.039 ns] = 4.135 ns

C.
C.
.

Running :

LI anout = 2; COME

L Lo -2 cove] Destination Cell
L Total k

out = 2; COME Hode = 'Tow dictrow det instjdetul

anout = 2; COME

|nfONLabdl cell delay & 2641 ne [B3.87 %)

A} Info: Total interconnect delay = 1.434 ng (3613 %) ‘\

EI,:,) Info; - Smallest clock skew iz U Ae

I1fg |C[0.000 nz] + CELL[D.1 26 nzl = 4.036 ng; Loc. = LCCOME_*<19 %9 _M10; Fanout = 1; COME Mode = row_detrow_det_inst/detul
& :Loc. = LCFF_%159_%9_N11; Fanout = 1; REG Node = 'tow_dctrow_det_instldetulladde:

% Interconnect vs. % Cell Delay

EI,:,) Info; + Shortest clock path from clock clk to destination register iz 2.54
LR, 1+ 1C[0.000 ng) + CELLID.A37 ng) = 0.937 ns; Loc. = I0C_<0 Y10_M1; Fanout = 1; CLE Node = "clk’

;2 +1C[0.123 ng) + CELL0.000 ns) = 1.060 ns; Loc, = CLKCTRL_<0_v11_M2; Fanout = 3115; COME MNode = "clk™cllchl

.3+ IC[0.857 ng) + CELLIDEST ng) = 2548 ns; Loc. = LCFF_<19 Y3 M11; Fanout = 1; REG Mode = "row_dctrow_dot_inetidotul lade
; Total cell delay = 1.568 ns [ 61.54 %)

; Total interconnect delay = 09280 ns [ 38.46 %)

E]-fé) Info: - Longest clock path from clock clk to source register iz 2548 ns
,:,) Infa: + Micro clock to output delay of zource iz 0.099 ng

,:,) Info: + Micro setup delay of destination is 0.093 nz

o Mg
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Locate Delay Path in Floorplan

Copy
Clear Messages from Window clk. to destination register iz 2548 ns
Select All Ik to source register i 2.548 ns

Laorate Iu:e iz 0.099 ns
Message Locations 0,093 rz

Assignment Editor
Show All Submessages
Help

-
Save Messages...
4 b I

Processiti Sy Hide Extra Information Messages
Hide Information Messages
Hide Warning Messages
Hide Critical Warning Messages

Right-Click &
Select Locate

Color Code Messages

v Enable Docking

Close . .
Compilation Report
&€ two_d_dct Compilation Report i
L=B=H Compilation Repart Clock Setup: "cik’
5B Legal Natice
- ¢ZHE) Flow Summary 1
~&3EE8 Flow Settings | 23036 MHz [ period - clk. None
-~ EHEE Flow Elapsed Time 3 | e 23305 MHz E Eeriod -— ST clk Mane
Notes: ~&8B Flowlog _ ' 235, 0WHz [ period - ik Al Chrl+A ok Mane
1 ) U . -G Andlysis & Symthesis 5 | 237.02 Wiz ( perind - . clk None
se S|m | |al‘ - &G0 Fitter 227 @ align Left
D'@D fssembler B WD 23872 MN[ period = alian Right clk Mone
Procedure for All 5-&H2N Timing Analyzsr 7 | N 230.95 MH2\ perind - el clk None
. . . SHER Timing Analyzer Settings |8 WY 239.06 MHz [kriod 1 List Paths clk Mone
Ti mlng Path AnalySIS SHER Timing Analyzer Summary (9 | Mea, 239.23 MHz [ piod - ) - : cl MNane
SR Clock Settings Summary (70| e 238,52 MHz [ perid - Assignment Editor Ckr+-Shift+& o Home
SER clock setup: 'dlk! N T 23964 MHz | per& Locate in Chip Editor I e
12 | mea 239,87 MHz [ period - te in Timing Closure Floorplan I clk Haone
Locate in Last Compilation Floorplan
Save Current Report Section As...
20 YEARS of
Copyright © 2003 Altera Corporation AE-IE{A
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%% Chip: two

Locate Delay Path in Floorplan

=10] x|

—
o
=
3
w

=

(W)
=]

=

E

=

—

o)
(™)

.ﬂ_

=

Ilwo_d_dct [EF2515F434C3)

Chip name:

Rds

L]

i

el

jiajm-mpat
10 CE0 00

00 00 o

_H_uu

._|_

o el s - _m.umnmum“—u

1

i=i i
00 il

B
{00 DOk

o

j=-mju| ju-mjnl=jn]
ekt

4.135 ns Is the
= Total Path Delay

._uﬁ_._u j=-mpalajs]

E=h
oono n_n_w_n_w_ 0o oo

1

=

prpnEEeEaEeEees [ |

papeEpaeepegeee [ |
0

£ 0§ S0 D Oy eRn Ceer a0 -I_

20 YEARS of
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Clock Hold Analysis

m Checks Internal Register-Register Timing
— Report Occurs Only When Hold Violations Occur

m Results Usually When Data Delay (B) is Greater
than Clock Skew (E-C)
— Non-Global Clock Routing
— Gated Clocks

|
C I
@O S

| | I
' X
- C - Data |
:  E I I
o Q-J E | | |
: I
< > E- cl+>lth
Clock Period 20 YEARS of
Copyright © 2003 Altera Corporation AIEIERA
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Hold Time Violations Table

& filter Compilation Report I =131x]
Compilation Report 0 old

@ Leqgal Motice Minimum Slack From To From Clock | To Clock | Required Hold |
%E Flows Surnmary 1f Mot operational: Clock Skew > Data Delay | rmult_megaiudlipm_rol|pr_rmult_co... | &cciuSly_tmp[0] clk clk MHaone
EHEH Flow Settings 2| Mot operational: Clock, Skew > Data Delay | mult_mega:udllpm_multlpr_mul_co... | accubly_tmp[1] clk clk Mohe
é Flo: Elapsed Time 3| Mot operational: Clock Skew » Data Delay | mult_megaudllpr_rmultlprm_mult_co... | accuSh_tmp(4] clk clk MHohe

g :ls‘:llyl_s?sg& Syrthesis 4| Mot operational: Clock Skev > Data Delay | mult_mega:udllpm_rultipr_mul_co... | accubly_tmpl2] clk clk Hone

é[:l Fitter perational: Clock Skew > Data el k. mega:udlipm_rultlpm_mult_co... | acciuSly_tmp[7] clk clk MHone

%D Assembler < E| Mot operational: Clock Skew » Data Delay muDega:u*lIlpm_mult:Ipm_mult_c:o... accubly_tmpl3] clk clk Maone

-5 Timing Analyzer

@% Timing Analyzer Settings
@E Timing Analyzer Summatyy
B Clock Settings Summary
- E=pE Clock Setup: 'ck!
B Clock Hald: 'dlk!

@% tsu

é% tco

é% th

5B Minirmum tco

é@"y Timing Analyzer Messages

1 |

Not Operational:

Clock Skew < Data Delay

Discover Internal Hold
Time Issues before
Simulation

-

A [Info: - Shortest clock path from clock clk to source register is 2.548 ng

|nfo: + Micro hold delay of destinagtion is 0.000 ns

43 nz

Z‘,J |nfo: - Micro clock to output delay of source is 0.093 ns

Praceszzing }-. System ,f

£} Info: + Longest clock. path from clock clk to destination register is 3.566 ns

= Z‘,J |nfo: Found hold time violation between source pin or register mulk_mega:udiiprn_multlprm_rult_componentlalkzhift exsternal_late

E]Z‘,J Infa: + Largest clock skew iz 1.018 ns

Copyright © 2003 Altera Corporation
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I/0 Setup Time Analysis (tsu)

Data delay intrinsic tsu
= O O 0
- .

Clock delay

tsu = data delay - clock delay + intrinsic tsu

Copyright © 2003 Altera Corporation AE-IE{A
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/0 Hold Time Analysis (th)

Data delay intrinsic thold
= OO 0O

Clock delay

th = clock delay - data delay + intrinsic thold

Copyright © 2003 Altera Corporation AE-IE{A
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I/0 Clock-to-Output Analysis (tco)

intrinsic tco Data delay
S
—Q— tco —
£
Clock delay

clock delay + intrinsic tco + data delay = tco

Copyright © 2003 Altera Corporation AIEIERA
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I/0 Timing Analyzer

4B filtref Compilation Report:1

=5 Compilation Report
¢&ZhE Legal Motice
2B Flow Surnmary

- =hER Flow Settings
-=HEE Flow Elapsed Time
=B Flow Log

H-EH0 Analysis & Synthesis
[—]%ﬁ Fitter

----- B Fitter Summary

----- %g Fitter Settings
----- %@ Fitker Device Options

----- &b Fither Equations

%@ Floorplan Wisw

Fesource Section
=5 i) Fitter Messages
| ] Assembler

Timing Analyzer

Select
Parameter

----- -5 Timing Analyzer Settings
\ ----- 5B Timing Analyzer Summary

----- %@ Clock, Settlngs Summary

‘| |1

tsu, tco, th Will All Show up in the Timing Analyzer Report

Copyright © 2003 Altera Corporation
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=10l x|
Slack Required tsu | Actual tsu | From To To Clock -
1 | WA Maone 2702 ne d[3] tapa:inztln[ 3]~ regl clk ‘
2 | Nia Maone 2664 ng d[0] tapa:inztln[0]~regl clk
3 | WA Maone f 2648 nz d[¥] k tapa:inatln[ 7]~ regl clk \
e Mone /  |2B42ns  |di4l  \  |tapsinstin[4]~reqD ok —
5 | mea V : . 2567 s |d[l] N [tapsinstian[1]reg0 <k | Clock Name
B | Mo alue 2573ns d[2] . reqgl clk
7 M Hone 2546 nz d[E] PI n Name reql ik,
g | N Maone 2521 nz d[5] tapa:inztln[5]~regl clk
9 | N Maone 0.550 ng ek taps:instin_2[1]~regl clk
10] WA Maone 0.550 ng et tapz:inatln[1]~regl clk
11| WA Maone 0.550 ng et taps:instin_1[1]"regl clk
12 N Mone 0550 ng ek tapsingtisn_3[1]reql clk.
13 N MHone 0.550 ng ek tapzingtRn[2]~regl clk, i
14| Wi MHone 0.550 nz ik tapaingtlzn_2[2]"regl clk,
18] M MHone 0.5580 ng ek tapzingtlzn_3[2]~regl clk,
16| Mia Maone 0.550 ng ek taps:instin_1[2]~regl clk
17| WA Maone 0.550 ng ek taps:instin_2[4] " regl clk
18| WA Maone 0.550 ng et tapz:inztin[4]~regl clk
193] N Mone 0.550 ng ek tapsingtin_3[4] ™ reql clk,
200 Wi MHone 0.5580 ng ek tapzingtin_1[4]"reql clk,
21| Wi MHone 0.550 nz ek tapaingtlzn_2[5] " regl clk,
22| Wi Mone 05580 ng ek tapzingtlzn_3[5]~regl clk,
23| WA Maone 0.550 ng et taps:instin_1[5]~regl clk ;I
20 YEARS of
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Timing Analysis Options

m Used to Limit which Paths Are Displayed
m Global Cut Timing Options (On by Default)

— Cut Paths between Unrelated Clock Domains
— Cut Off Feedback from I/O Pins (Next Slide)
— Cut Off Clear & Preset Signal Paths
— Cut Off Read during Write Signal Paths

= Timing Analyzer Options
— Display Paths that Do Not Meet Timing Only

Copyright © 2003 Altera Corporation AIEIERA
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Cut Off Feedback from I/O Pin

m Breaks Bidirectional I/O Pin from Analysis
m When On, Paths A & B Are Valid; C Is Not
m When Off, Paths A, B, & C Are Valid

Register 1

/‘l\B» D

Register 2

Q

clk

Copyright © 2003 Altera Corporation
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Cut Options

Assignments = Settings = Timing Requirements & Options

Settings - pipemult : R x|
Categan,:
- General Timing Requirements & Options
- Files
- Uzer Libraries Specify timing requirements and options. Individual timing assighments can be made through the
- Device Azzignment Editar.
- Timing Requirements & Options
[=]- ED Tool Settings — Delay requirements
DlesignlEntry % Synthesnz e I'EDD Ins j — Minimum delay requirements
- Simlation W Report minimum timing checks
- Timing &nalysiz
teo: ng i .
- Board-Lewvel I I J th I I h3 j
- Formal Verification !
tpd: ns i At . -
- Resynthesis I I J Minirmumn too: I Ins J
- Compilation Process ..
A ) ) hinirmurn tpd: rg -
= Analyziz & Synthenz Settings & I I J
- WHOL Input
- erilog HDL [nput .
- Default Parameters Loz Eeltige
- Spnthesis Metlist O phimizations £ Default required fmas |225.D IMHz j
[=]- Fitter Settings
Physical Synthesis Optimizations ™ Settings for individual clock signals Clozks, . |

- Timing Analyzer

- Design Aszistant (En:tior:; \K

- SignalT ap Il Logic Analvzer .
- SignalProbe Settings ¥ Cut off feedback from 140 pins

- Sirnulatar IV Cut off clear and preset signal paths

[#]- Software Build Settings [ Cut aff read during wiite signal paths
- Shratis G Registration | ¥ Cut paths between unrelated clock domai
- HardCopy Settings S —

e —————
[~ Feport |40 paths separately

oK Cancel |

#| 20 YEARS of

Copyright © 2003 Altera Corporation AIEIERA
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Timing Analyzer Options

Assignments = Settings = Timing Analyzer

Settings - pipemult

Cateqony:

o

- General

- Files

- ger Libraries

- Dievice

- Timing Requirements & Options
- ED Tool Settings

- Drezign Enty & Synthesiz
- Simulation
- Timing dnalvsiz
- Board-Lewvel
- Farmal Yerification
- Resynthesiz
ompilation Process
nalpzis & Spnthesiz Settings
- WHOL Input
- Werilog HOL Input
- Default Parameters
- Synthesiz Methzt Optimizations

- Fitter Settings

. Physical Synthesiz Optimizations

B Timing Analyzer

- Design Agsistant

- SignalT ap Il Logic Analyzer
- SignalProbe Settings

- Simulator

- Software Build Settings

- Shratix 33 Begiztration

- HardCopy Settings

Timing Analyzer

Specify the rahge of information to be reported in the timing analyzes included in the Comnpilation

Report.

/

Show I'ID zlowest destination registers per clock
Shiow I1 o slowest source regizters per destination
Show |2DD worst-case paths in slack repor

— Erclude paths

¥ Exclude paths with tzu less than:

[~ Exclude paths with th less than:

¥ Exclude paths with fmax greater than:

[ Exclude paths with tco less than:

[ Exclude paths with tpd less than:

[T Exclude paths with slack areater thar: I

|25|:|.u

s =
20 e
| G
| s =]
| |

o]

Cancel

List 200 Paths

List Paths with Fmax
Less than 250 MHz

List Paths with Tsu
Greater than 3 ns

Copyright © 2003 Altera Corporation
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Single-Clock Timing Analysis

m Performed Automatically during Each
Compile

m Detects Clocks Automatically If No
Assignments Are Made

— Single or Multiple Asynchronous Clock
Domains

— Still Important to Specify Clock Frequencies

m Displays Results in the Timing Analyzer
Report

Copyright © 2003 Altera Corporation AIEIERA
183 INNOV, ON



Exercise 3

Please go to Exercise 3 in the
Exercise Manual

20 YEARS of

Copyright © 2003 Altera Corporation AIEIERA
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Exercise Summary

m Single Clock Timing Analysis

m List Timing Paths & View Detalls
— Locate in Floorplan

Copyright © 2003 Altera Corporation
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Timing Assignments

= VERY IMPORTANT!!

m Have a Major Impact on Design Compilation
— Specify ALL Timing Requirements for Your Design
— Fitter Works Hardest on the Worst Timing
— Timing Will Be Reported in Red If Not Met

m Types
— Internal & /0O Timing
— Maximum & Minimum

m Can Be Assigned Globally or Individually
— Individual Assignments Better

YEA
Copyright © 2003 Altera Corporation AIEIERA
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Timing Driven Compilation (TDC)

m Directs Fitter to Place & Route Logic to Meet Timing

Assignments
— Optimize Timing

e Placing Nodes in Critical Paths Closer Together

— Optimize I/O Cell Register Placement
e Moving Registers into I/O Cells

Settings - filtref Il

x|

Categony:
- Fileg
- Uszer Libranes Specify options for fitting, Mate; The availability of some options depends on the curent device Family
Assig nme nts = - Device and Fitter.
- Timing FReguirements & Optiong
Setti n s — G- EDA Tool Settings — Timing-driven compilation
g - Compilation Process L
aggs 0 = Analysis & Synthesis Settings I Dptimize timing: INormaI campilation j
Fitti ng Setti ngs -+ VHDL Input ¥ Opimize hold timing: ~ [10 Paths and Minimum TPD Paths |
- Werlog HOL Input
i Default Parameters v Optimize |/0 cell register placement for timing
Synthesiz Metlist Optimizations
=4l _ o —Fitter Effort
-.----.F'hysm:al Synthesiz Optimizations & Standard Fit [highest effort]
- Timing Analyzer : .
- Diesign Assistant = Fast Fit [up to 505 faster comnpilation / may reduce fmas)
- SignalT ap Il Logic Analyzer 7 Auta Fit [reduce fitter effort after meeting timing requirements)
20 YEARS of
Copyright © 2003 Altera Corporation @
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Optimize Hold Timing

m Modifies Place & Route to Meet Hold or
Minimum Timing Requirements

— May Add Additional Routing in Path

— Supported in Stratix I, Stratix, Stratix GX,
Cyclone Devices

— Timing-driven compilation
V¥ Optimize timing: | Formal compilation j
. Iv Optimize hold timing: {10 Paths and Minimum TPD Paths j
[ ] S ettl N g S ¥ Optimize 10 cell register 10 Paths and Minimum TPD Paths

— Any 1/O Paths
— All Paths (1/O & Internal)

A
Copyright © 2003 Altera Corporation AIEIERA
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Optimize Hold Time Examples

-

Extra Routing
Added to Delay Path

tsu=3 ns

: th=0ns

tsu=3 ns
th=0ns

Min tco =10 ns

tco

S

Extra Routing
Added to Delay Path

\

D_‘_Q Gated Clock

Clock

Copyright © 2003 Altera Corporation
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Global Clock Assignments

Assignments = Settings = Timing Requirements & Options

Settings - filtref

Categon:

|
L

[
Lt

ro

T
=

- General

- Files

- Uger Libraries

- Device

- Timing R equirements & Options
- EDA Tool Settings

- Design Entry & Synthesiz
- Simulation

- Timing Analyziz

- Board-Lewel

- Farmal Werification

- Resynthesiz

ormpilation Process

halyziz & Synthesiz Settings
- WHDL Input

- Werilog HOL Input

- Diefault Parameters

- Synthesiz Netlizt Optimizations

- Fitter Settings

Phwsical Synthesiz Optimizations

- Timing &nalyzer

- Design Agzistant

- SignalTap |l Logic Analyzer
- SignalProbe Settings

- Simulatar

- Software Build Settingz

- Stratix G Fegistration

- HardCiopy Settings

Timing Requirements & Options

Specify timing requirements and options. Individual timing azsignments can be made through the

Azzighment Editar.

X

— Delay reguirements

baL: I InS j
too: I Ins j
tpd: I Ins j

r— Minimurn delay requirements

¥ Report minimurn timing checks

th: I Ins

[

Minirnurn teo: I InS

[

=
inirmuim tpd: I 1 Ins j
//

~

r— Clock Settings

" Default required fmax: |45.0

fMHz -] A/

% Settings for individual clock signals Clocks. . |\

\-

— Cut Optionz
v Cut off feedback from /0 pins

W Cutoff clear and preset signal paths
I Cut off read during wiite signal paths

¥ Cut paths between urrelated clock domains

™ Report 140 paths separately

oK

Caticel

Global Clock Assignment
for a Single Clock Design

For Designs with Multiple
Asynchronous Clocks, Enter
Required Fmax for Each
Individual Clock

Copyright © 2003 Altera Corporation
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Asynchronous Global Clocks

Clock Settings

" Detault required fmax: |5- 0

¥ Settings for individual clock signals

Specify zettings far ed

lock that iz part of the project. “You Lzt azsign the settings ba input clack signals.

Existing clock zettings:

Mame | Type

| frnas | Period

| Difset | Nodels)

=3 absalute

4]

250, 4.000 ns

clk.

Mew Clock Settings

Clock settings name:

Applies to node:

clk

clk

— Relationzhip to ather clock zethings

¢ |ndependent of other clock zettings

i

Copyright © 2003 Altera Corporation
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Doty Cycle [Z]:

Required frmas: |25':1 IMHE "I Resulting period: 4,000 e

50 —

" Bazed on: Iu:lk

erved Clock Heguirements...

[

QF. Cancel
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Global Maximum |/O Delay

Global tsu

All Inputs or Bidirectional
Pins Driving Registers
Must Have a tsu Less
Than This Value

Assighments = Settings = Timing Requirements & Options

.

Global tco

All Registers Driving
Outputs or Bidirectional
Pins Must Have a tco Less
Than this Value

Global tpd
All Direct Pin-to-Pin Path

Delays Must Be Less
Than This Value

Copyright © 2003 Altera Corporation

192

Settings - filtref . |
Categony:
M General Timing Requirements & Dptions
- Usger Libral Specify timing requirements and options. Individual timing aszignments can be made thraugh the
- Device Agsignment Editor,
- Timing Requirements &
= EDA Taal Settings — Delay requirements
- Dezign Entry & Synthesiz r Mirirurn delay requirements
5i gllt' bl tsu: I IHS ﬂ _y_ i =
e iMiatieny v Report minimum timing checks
Ti"inﬂ.ﬂnaluﬁi—b s I |ns =] h I =]
- Board-Level th: I LIE
- Formal Yerification .
tpd: Nz L o : -
BTN I I J Minimim too: I . Ins J
- Compilation Process i T
: : . Finimum tpd: nz x>
= Analyzis & Synthesis Setti E I I J
- WHOL Input
r— Clock Settings
- gapnthesiz Metlizt Ophimizations " Default required frax; 450 IMHz j
; itter Settings
.. Physical Synthesis Optimizations {* Settings for individual clock signals Clocks... |
- Timing Analyzer
E-ESIQ:}ASTf:_ant- " ol Eieltee
- SignalTap Il Logic Analyzer .
.. SignalProbe Settings ¥ Cut off feedback from 140 pins
- Simulator IV Cut off clear and preset signal paths
[+ Software Build Settings ¥ Cut off read during wiite signal paths
-~ Strativ G Registration ¥ Cut paths between unrelated clock domains
- HardCopy Settings
[~ Report 10 paths separately
ak | Cahizel |
20 YEARS of
AIERA
®
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Global Minimum I/O Delay

Assignments = Settings = Timing Requirements & Options Global th
_ All Inputs or Bidirectional
Settings - filtref B ﬂ 0 0.0 .
o Pins Driving Registers
ategony:
- General Timing Requirementz & Options MUSt Have a th Less
- Fileg H
- Uger Libraries ipe_cif_l,l timinEgdr_equirements and optionz. Individual timing azzighments can be made through the / Than Thls Value
. Device ssignment Editor.
- Timing Requirements & Optionz
= EDA ?Dolgettings " — Delay requirements // GI b I M = t
Dlesign.Entry&Synthesis it I Ins j — Minimum delay requirements oba - Inlmun! .co
::?:mzt::am ' ¥ Fepart minimum timing checks / / All Reg|sters Dnvmg
ool o] NS | [} " Outputs or Bidirectional
- Farmal Yerification ‘ = - ( .
-~ Respnihesis ot | LR [ I = Pins Must Have a tco
vy N Miimntpd [ £ [re 7] Greater Than this Value
- WHDL Input k\
- Werilog HOL Input .
Defaugllt F'aramepters [tk e o \\
- Synthesiz Hetlist Dptimizations " Default required fmax; [45.0 IMHz ﬂ N
[1- Fitter Seftings

.. Physical Synthesis Optimizations ¥ Settings for individual clock signals Clocks... | \ G I Obal M | n | mum tpd
- Timing &nalyzer N . .
All Direct Pin-to-Pin Path

- D esigh Aszistant

— Cut Options
- SignalT ap Il Logic Analyzer .
Mdasmas ﬁ Cutt oft feedback from 170 pins Delays Must Be Greater
- Simulator v Cut off clear and preset signal paths =
[#- Software Build Settings W Cut off read during write signal paths Than Thls Val ue
- Gtratix GX Registration W Cut paths between unrelated clock domairs

- HardCopy Settings
™ Feport /0 paths separately

ok Cancel

20 YEARS of
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Slack Calculations

m Timing Margin Comparing Actual Timing to Timing
Requirements
m Appear Only When Timing Assignments Are Made

Slack = Required Time — Actual Time

Positive Slack
— Timing Requirement Met (BLACK)

Negative Slack
— Timing Requirement Not Met (RED)

Copyright © 2003 Altera Corporation
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Global Timing Assignments Examples

om To From Clock |To Clock |Required Setup Relationsh
1 | 116Bn: | 304.97 MHz [ peniod = 3.279 ns )| et ingtlipr_mult:... | ramcinst2lalsy.. (ol clk1 4 444 nz
2 | 1.208ns | 308.74 MHz [ period = 3.239 ng )| it ingtlipr_mult:... | ramcinstlalsy... ol clk1 4444 ng
3 | 1.216nz | 30969 MHz [ penod = 3.229 ns )| it ingtlipr_mult:... | ramcinstlaltsy... (ol clk1 . )
4 {1287 s | 31275Wiz  peod = 3157 s | mukinllom_muk.. a2l ok ok L"a'f:fe:':’r'ngzgﬂ?mem
5 | 1.283ns | 31338 MHz [ penod = 3191 ng )| mulkingtlipr_mult:... | ramcinst2altsy.. (ol clk1 Because Actual fmax
B | 1.266n: | 31466 MHz [ peniod = 3178 ns )| multingtlipr_mmult:... | rarcinst2alsy.. | clkd clk1 Exceeds the Required fmax
f | 1.293ns | 31736 MHz [ period = 3151 ng )| multingtlipr_mult:... | ramcinst2lalsy... ol clk1 T
g8 | 1.300ns | 318.07 MHz [ penod = 3144 nz )| mulkingtlipr_mult:... | ramcinstlalsy.. (ol clk1 4 444 nz

Because Actual ty Falls

Slack Requied tsu |Actual tsu 'From |To To Clock
73 | -0.003 ng 0.200 nz 0203ne  PBdataal]|multingtlpm_multlpm_mult_corpanentmult_Sup:au... [kl
74 | -0.002 ng 0.200 niz 0202ne  PdataaB]| multingtlpm_multlpm_rult_corpanentmult_Sup:au... [kl
75 | -0.001 g 0.200 iz 0200 re  PBdataa(l]|mulkingtlpr_mult:prm_mult_cornponentmult_Sup:au... [k
fB | D0 e U riz UM re [ dataad]| multingtlpm_mult:lprm_mult_cornponentpoult Sunay [elkd
£ | 0002 e 0.200 ng 1158 nz dataaf2]| mult:instlpry_rulk: lpr_mult_compaonent imi i
78 | 0004 g 0.200 ng 1196 nz datab[3]| mult:instlpr_rlk: lpr_mult_compaonent %IST:I:::‘SI nAqr ea T:{SEqunment
79 | 0007 ns 0.200 nz 0193nz  [datab(B]| multinstlpm_mult:lpm_mult_component
80 | 0009 ns 0.200 nz 0191 nz  |dataa(l]| mulkinstlpm_mult:lpm_mult_component
81 | 0.009ns 0.200 ng 019 re | datas(2] multinatlom_multlpm_mult_companent below ReqUired tSU
82 | 0009 ne 0.200 nz 0197 ris | datab(5]) multinstlpm_mult lpem_mul_companentimul_Tupau. JelkT |
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Individual Timing Assignments

m Available Settings
— tsu (Max)
— th (Max)
— tco (Max & Min)
— tpd (Max & Min)
e Pin-to-Pin
e Point-to-Point (I/O—Reg; Reg—Reg; Reg—I/O)
m Available Assignment Types
— Single-Point
— Point-to-Point
— Wildcard (* or ?)

Copyright © 2003 Altera Corporation AIEIERA
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Individual Assignment Targets

m Registers (all)

m Clock Pins (tsu, tco, th)
m [nput Pins (tsu, th, tpd)
m Output Pins (tco, tpd)

m Bi-Directional Pins (all)

Copyright © 2003 Altera Corporation
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Single-Point tsu/th

m Setup/Hold Timing Required on Every
Register Fed by Pin

/V' ‘

Assign Single Point .
Setup/Hold Requirement

to the Data Pin

Copyright © 2003 Altera Corporation
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Point-to-Point tsu/th

m Setup/Hold Timing Required Only on the
Specified Path

Assign Point-to-Point Setup
Requirement to Input Pin &
Destination Register

s
@
v
D

@

Reg2

Copyright © 2003 Altera Corporation AIEIERA
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Single-Point tco

m Clock-to-Out Timing Required on All tco
Paths Starting from the Specified Clock

4
P
Assign Single-Point : .
Clock-to-Output
Requirement to the >
Clock Pin

20 YEARS
Copyright © 2003 Altera Corporation AIEIERA
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Single-Point tco (cont.)

m Clock-to-Out Timing Required on All Paths
from Any Clock to Specified Output Pin

» >
Assign Single-Point
» > Clock-to-Output

Requirement to the
Data Pin

20 YEAR
Copyright © 2003 Altera Corporation AIEIERA
201



Point-to-Point tco

m Clock-to-Out Timing Required Only on the
Specified Path

» >

=)

EARS of

20Y
Copyright © 2003 Altera Corporation AIEIERA
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Pin & Output Pin




Wildcard Assignment

= Indicates All Targets with a Character or String
— - Zero or More Characters
— “?”— Single Character

Point-to-Point Setup Using Wildcard:
— Assign Setup Requirement from
. Rgz “data!! to “Rg*” or “Rg?!!

20 YEARS of

Copyright © 2003 Altera Corporation AIEIERA
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EX. Assigning Setup Requirement

Assignment Editor Is
Used for All Individual
Timing Requirements

/| Select Timing Category

Use Source Name
(From) to Create a
Point-to-Point
Requirement

[~ show assignments for specific nodes:

= Cuskam region
e I/ Skandard
%*, Reserve Fin
Mulkicycle
kco
L
—

O%

o

H | WEind spoy (1) | haobages 1]

PR

< EOE /<n8w>;

Cut Timing Path
Enable Multicycle
Enable Multicycle Haold

Enter the Target or
Destination Node Name

Enable Source Multicycle

External Input Delay
External CQutput Delay

Inverted Clock

Minirunm Eco Requirement
IMinimurm kpd Requirement
Multicycle

Multicycle Hold

Mok & Clock,

Source Multicycle

Source Mulkicycle Hold
tco Requirement

th Requirement

tpd Requiremnent

Enable Source Multicycle Haold

TXJI Information: Specifies the maximum acceptable clock setup time for the input {data) pin. The setup time is the length of time
=
TJI Edit: X| \Jl | tsu Requirement
N
wurce Mame (From) Destination Mame (To) | Opkion I'v'alue
1 = dataal0] tsu Requirement -~ | 3ns
2 Clock, Settings

Choose tsu Requirement
from the Drop-down List
& Enter the Value

Copyright © 2003 Altera Corporation
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External Delay Assignments

m Specify System-Level Timing Constraints

m Constrain I/0O Timing
— Same as tsu, th, tco & Minimum tco

® Include I/O Timing as Part of Clock Timing
Analysis Report
— Clock Setup(fmax)
— Clock Hold
m Settings
— Input Minimum/Maximum Delay
— Output Minimum/Maximum Delay

Copyright © 2003 Altera Corporation AIEIERA
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Input Maximum Delay

m Maximum Delay from External Device to Altera I/O
— Represents External Device tco + Board Delay

m Constrains Input Pin tsu

External Device Altera Device

| tsu

Input Maximum

|
| Delay >« tsu, —p;

tsu, £ to g — Input Maximum Delay

20 YEARS of
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Input Minimum Delay

= Minimum Delay from External Device to Altera 1/O
— Represents External Device tco + Board Delay

m Constrains Input Pin th

External Device Altera Device

Q— \\th

|« Dolay »l< th, — »

Input Minimum

th, £ Input Minimum Delay

20 YEARS of
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Output Maximum Delay

= Maximum Delay from Altera I/O to External Device
— Represents External Device tsu + Board Delay

m Constrains Output Pin tco

Altera Device External Device
B
Board
tco.- @ Delay
CLK CLK
I I
|l«— tco > < Output |

Maximum Delay

tcog = to « - Output Maximum Delay

20 YEARS of
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Output Minimum Delay

= Minimum Delay from Altera I/O to External Device
— Represents External Device th - Board Delay

m Constrains Output Pin Minimum tco

Altera Device External Device
B
Board
tco.- @ Delay
CLK CLK
I I
|l«— tco > < Output |

Maximum Delay

tcog 2 Output Minimum Delay

20 YEARS of
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Example Input Maximum Delay

4Eis Filtref Compilation Report i | Ellﬂ
%a Campilation Repart 1 [
----- %. Legal Motice Slack Actual Imax [penod] From To From Clock |To Clock |Required Setup «
""" %E Flows Surmary 12 | 0173 ns 261,30 MHz [ peniod = 3.827 nz | il instBllprn_mult. . | accinst3accumn:inst_... | clk clk 4.000 ns = |
----- 52 Flow Settings P gt Eln ol oot ol ok 4000 e
""" g? E:'JW E'E'F"-‘E’d Tirne I 15 | 0.219ns 26448 MHz period= 3781 ns] | d[6] taps:instixn[E] “regl ck 4000 ns
""" R , L L AT b | e T A A T ) A T = T L T T A ) 3 o T e
- -e£=H 0 Analysis & Synthesis : : ; :
%l:l Fittar 17 | 0.231 ns 265,32 MHz [ peniod = 3.769 nz | il instBllprn_mult. . | accinst3accumn:inst_... | clk clk 4.000 ns
; 18 | 0.23Bns 265,60 MHz [ peniod = 3.765 nz | il instBllprn_mult.. . | accinst3accumn:inst_... | clk clk 4.000 ns
- r-¢=h ] Assemnbler
=8 %a Timing Analyzer 19 | 0.239ns 265,89 MHz [ peniod = 3.761 nz | il instBllprn_mult. . | accinst3accumn:inst_... | clk clk 4.000 ns
- SHEm Timing Analyzer Settings |20 | 0.244 ng 266.24 MHz [ period = 3.75E6 ns | rultinstEllprn_rault:.... | accinstAaccuninst_... |clk clk 4.000 ns
g% Timing Analyzer Summary |21 | 0.246 ns 266,38 MHz [ period = 3.754 ns | rultinstEllprn_rault:.... | accinstAaccuninst_... |clk clk 4.000 ne
~SHER Clock Settings Summary s e 207 (0o ia e e et il 524200500 el s
_’ gg tc"Ik el 23 | 0263 ns 267.53 MHz [ period = 3737 ns ] | d[3] tapsinstian|3]“regl ok 4,000 ns
=y I:E; .2ba hg 2| penod = 3737 ns mul:instblipm_mult.. [ accinstdaccuningt_... [c C U he
St 25 | 0276 ns 258 B3MHz [ perod = 3.724 nz rultinstEllprn_rault:.... | accinstAaccuninst_... |clk clk 4.000 ne
S Minimum tco 26 | 0.283 ns 269.03 MHz [ period = 3717 ns | rult:instEllprn_rault:.... | accinstAaccuninst_... |clk clk 4.000 s
%&J Timing Analyzer Messages [27 | 0.231 ns 269.61 MHz [ period = 3.709 ns | rultinstEllprn_rault:.... | accinstAaccuninet_... |clk clk 4,000 ng
2a =
<] f ]| v 4

Input Maximum Delay (d) = 4 ns

Notice:

1) Input Pin d(6) & d(3) Timing
Information Is Included with
Clock Setup (fmax) Analysis

2) Input Delay Has Been Added
to List Path Calculation

= Zi,) _El_nh:u: Slack time iz 219 pz for clock clk between zource pin d[B] and destination register taps:instlsn[6] ™ reql

:,) Info: Fras iz 264.48 MHz [period= 3.781 ns)
El l,) Info: + Largest pin to register requirement iz 2,450 ng
© BEAY Info; + Setup relationship between source and destination is 4.000 ns
- L} Infa: + Shartest clock. path from clock clk to destination register iz 2.543 ns
&} Info: - Micra setup delay of destination iz 0.093 ns
: A} Info: - Max Input delay of pin iz 4.0 nz
E3 ~A} |nfo: - Longest pin to register delay is 2,231 ns

Copyright © 2003 Altera Corporation
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Clock Setup/Hold (I/O Paths)

m External (System-Level) I/O Timing
Reported Separately in Timing Analyzer

— Option Found in Assignments = Settings =
Timing Requirements & Options

&b Filtref Compilation Repork ) o o] |
=5 Compilation Report Ml Clo etup (1,0 pa L
3B Legal Motice Slack |Actual Imax [penod] From To From Clock | To Clock | Required Setup Reli «
{2 Flow Summary 1 | 0.219 ns| 264.48 MHz [ period = 3.781 nz || d[E] tapainatlan[B]~regl clk 4000 nz
~EHEE Flow Settings 2 | 0.253 ng| 267.59 MHz [ period = 3.737 ns )| d[3] taps:instln{3]~reql clk. 4.000 ng
'"'% E:DW E'apsec' IR 3 | 0.715 | 304.41 MHz ( perind = 3,285 s )| d4] tapsinstin4]reg0 ck 4.000 s
BB Fow Log , 4 | 0,773 | 309.89 MHz [ period = 3.227 ns )| d[1] taps:instian[1]"1eg0 ek 4.000 ris
-&EH] Analysis & Synthesis : - -
[]"@D Fittar 5 | 0808 rns|313.28 MHz [ period = 3.132 ns ]| d[0] taps:inst=n[0]~reql clk. 4.000 nz
#-£=H 0 Assembler B | 0.875 n:|320.00 MHz [ period = 3125 ns )| d[7] tapsingtlsn(7]~regl clk. 4.000 ng
B-&F3 Timing Analyzer 7 | 0986 ng|331.79 MHz [ period = 3.014 ns )| d[2] tapstinstisn[2]~regl clk 4.000 ns
5B Timing Analyzer Settings 8 | 0999 ng| 33322 MHz [ period = 3.001 nz )| d[B] tapainatlsn[B]~regl clk 4,000 nz
(B Timing Analyzer Summary g T o0 Nz | Mone tapsinstlnl0] real [tapsinstizn_ 1[0 reql| clk clk T P
~¢&SHEE Clock Settings Summary 10| 5.267 ng|Mone taps:inst=n[7]"real | tapsinstizn_1[7]~reql| clk clk 4.000 s
&G Clock Setup: 'K 11| 5.282 ns|None tapsiinstxn[1]~regl | tapssinstisn 101771200 clk clk 4.000 ns
q - SBBR Clock Setup (10 paths): 'clk! = — = =
B tsu 12| 5.314 nz|None tapzingtl«n[3]regl  [tapsingtlsn_1[5]"regl| clk clk 4,000 nz
%% 5 1 R 398 mel Marne I‘ane'inrﬂvn[?]“rpnl‘l tansimstvn 1M~ el el e A 10N re Al
=ait || v 4
20 YEARS of
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Other Individual Timing Assignments

m Cut Timing Path
— Removes Paths from TDC & Timing Analysis
— Ex. Test Logic

m Not a Clock
— Disables Clock ldentification
— Ex. Gate Inputs to Gated Clocks

m |[nverted Clock

— Marks Inverted Clocks Generated with
Complex Logic

Copyright © 2003 Altera Corporation AIEIERA
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Report Delay Assignment

=53 Compilation Report
-5 B Legal Motice Actual Dela_p [Longest]

Actual Delay [Shortest] | From

To

¢S Flows Surmmary 4297 s

-

0.409 nz dltingtBllprm.mult lpm_mulk_componentimultcore: mol_coreldecoder_node[0][0]

¢S Flow Settings 4223 ns

ra

0409 nz mult:instEliprn_mult: lprm_mult_componentimultcore: mult_coreldecoder_node[2][1]

- (=R Flow Elapsed Time

=3B Flow Log

- &30 Analysis & Synthesis

Fe- &5 Fitter

- &S0 Assambler

-3 2R Timing snakyzer

= @% Timing Analyzer Settings
o @g Timing Anakvzer Summary
¢S Clock Settings Summary
-¢=5ER Clock Setup: ‘!
@% Clock Setup (I/0 paths): ‘o
B tsu

%% ko

@% th

@% Tinirmum ke

BB Custom Delays

5@’4} Timing Analyzer Messages

Assign Nodes in Assignment Editor
& Re-Run Timing Analysis Only

m Reports Delay between Selected Nodes

Pin-Register
Register-Reqister
Register-Pin

m Reports Results in Custom Delay Section of Timing

Analyzer

Copyright © 2003 Altera Corporation
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Multi-Clock Frequency Analysis

m Analyzes Timing on Register-to-Register Paths
Controlled by Different Synchronous Clocks

— Individual Clocks Treated as Same Frequency &
Phase Unless Specified

Combinatorial
logic

Register 1 Register 2
data |
tCO - R — \\t‘su
clki clk2
launching edge
\
clk1 \
k2 > \
c
capturing edge 20 YEARS of

Copyright © 2003 Altera Corporation AIEIERA
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Slack Equations for Multi-Clock

Slack = Required Time - Actual Time
Slack = Slack Clock Period - (tco + Data Delay + tsu )

Slack clock
period
launching edge

clk1 \) -
\ capturing edge
A
clk2 ( j‘/
. -

Combinatorial
logic

Register 1 Register 2
data J
tco . m 4Q -tsu
clk1 < clk2 >
data delay
20 YEARS of
Copyright © 2003 Altera Corporation AIEIERA
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Steps for Multi-Clock Analysis

1) Create Clock Settings & Assign to Clock Node
— Define a Base Clock
— Define Clock(s) Relative to the Base Clock

2) Recompile or Restart Timing Analysis
3) Examine Results in Timing Analyzer Report

Note: May Also Use Timing Wizard

Copyright © 2003 Altera Corporation AIEIERA
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1) Create Clock Settings

m Set Clock Relationships
— Assign Base Clock
— Assign Derived Clock(s) Referenced to Base

derived clock = base clock x (ratio) + offset

Note: Multiple Base & Derived Clocks Allowed

launching edge
T~

base clock \
! >

derived clock . V\
'\—Y—J capturing edge

offset

20 YEARS of
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Base Clocks

Timing Requirements & Dptions Assignments = Settings = Timing Settings...

Specify tirming requirements and options. |ndividual timing aszignments can be made through the
Aszignment Editar.

— Delay requirements

r Minimum delay requirement
ks I Ins j o o
¥ Report minirurn timing checks

too: I IﬁS j th I Ins j
tpd: I I”S j Miirmum boo: I I”S j

birirmum tpd: I Ihns -
ks x
 Clock Selings Specify settings for each clock that iz part of the project. You must azsign the settings to input clack signals. CI Ick NeW tO Add
" Default required fmax: |50 / New Settlng
- ; o ) Existing clock settings:
* Seftings for individual clock sig MHame | Type | frax | Period | Offzet | Mode(g) Mew...
i I

— Cut Dptions Mew Clock Settings 5'

¥ Cut off feedback from /0 pins

V¥ Cut off clear anFI presgt mgnal paths Elael At e Il
¥ Cut off read during wite signal paths
v Cut paths between unrelsted clock domains Applies to node: I J
¥ Report 10 paths separately — Relationzhip to other clock zeftings
' |ndependent of other clock settings
4
Required fras: I IMHZ j Resulting period:
K
4' — Duty Cycle [Z): |50 _:|
' Basedion | j Derved Elock Heguirements... |
Ok I Cancel |
20 YEARS of
Copyright © 2003 Altera Corporation @
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Base Clocks (cont.)

Enter Name of Clock Setting

MNew Clock Settings |

Enter Name of Clock Node \W clk
&pplies to node:; clk1 J

— Relationzhip to ather clock settings

/'F Independent of other clock settings
Select Independent of R equired frnasx: 50 IMHE j Rezulting period:

Other Clock Settings
/Dut_l,l Cycle (3] |50 _Ig

/ { Bazedon I j Derved Clock Beqguirements...

Adjust fmax & Duty Cycle Ok Cancel

Click OK to Add Setting

20 YEARS of
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Derived Clocks

Clocks ) x|

Specify eettings for each clock that iz part of the project. “vou must azsign the zettings to input clock signals.

E xizting clock settings:

Hame | Type | frnas | Feriod | Offzet | Mode(z]
clk1 abzolute B0...  20.000.. clk1

Edit...

It

[relete

Mew Clock Settings

Click New to Add New Setting

Enter Name of Derived Clock Setting

X

Enter Name

of Derived Clock Node

Clock settings name: clk2
4 Applies to node: clk2 /

N

E — Relationzhip ta other clock settingz

™ Independent of other clock settings

Duty Cycle (%) |20 |

Fequired fmax: IMHE j Fesulting period:

{* Bazed on: In:lk'l

Select Clock Setting on which
This Derived Clock Is Based

j Derived Clack Hequiremerﬂts..*

L~

Ok

Cancel
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Derived Clocks (cont.)
x|

S pecify the timing requirements for denived clock, settings 'clk2

— Abzolute timing requirements
Clock zettings name:  clkl
Required frmax: 50.0 MHz \ \
: _ _ Adjust Base Ratio,
Fesulingperiod  20.000ns | puty Cycle, Offset & )
Include dEla-I’IS tofrom i Off Inversion Settlngs Specify settings for each clock that iz part of the project. ou must azzign the settings to input clock signals.
Multiply baze absolute clock frmax by: |5 =
P Y s Exizting clock settings:
o, Z I M T f Period Offzet | Mod
Divide base absolute clock fmax by, |3 — o | ey | 0. | 20,0010, Otz | o] -

clk2 derived 33.. 30000.. Z20ns clk2 Edlit...

[}
[
r
el
m

Dty cocle: (]

[elete

Resulting frax; 33.333333 MHz
Resulting period: 300000 ns

Offzet fram baze abzolute clack fmax: |20 Ins j

[ Inwert baze clock

1] | ’
QE. Cancel | s

Click OK to Ok | Cancel |

Add Setting

20 YEARS of
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3) Examine Timing Analyzer Report

m Positive Slack - Timing Was Met (BLACK
m Negative Slack - By How Much Timing Was Not Met (RED

m Must Alter Design or Use Timing Assignments (Multi-Cycle

=5 Compilation Report

= Legal Matice

<= Flow Summary

=B Flow Settings

<=HE Flow Elapsed Time

<=5 Analysis & Synthesis

& Fitter

<=1 Assembler

@E Timing Analyzer

=SB Timing Analyzer Settings
ég Timing Analyzer Summary
“=HEA Clock Setup: ‘clkl’

- =58 dlock setup: 'clkz'
A tsu

S teo

~EEF th

=5EH Winirmum tco

-) Timing Analyzer Messages

Slack

to Resolve Negative Slack

Actual fmax [p... | Source Hame Desztination Mame Source Clock Hame | Destination Clock Hame
1 0512 s MHore rultinstllprm_mlt: lpr_mult . | fipsinst2|lprm_fElprm, ff_co... | clkd clk2
2 -0.506 ns Mone riult inztlprn_rlt: lprn_mult. | fipsinst2)lpra_fElprl ff oo, | clkd clk2
3 -0.441 hs Morne it izt llprn e lpenrmlt. | flipcinst2llprn, fElprme ffoco... [ clik] clk2
4 -0.436 ns Morne it izt llprn e lpen rmlt. . | flipcinst2llprn, fElprme ff oo [clk] clk2
5 -0.428 ns Mone izt llprn_ it lpen_ k. | Flipcinst2llprn_fElprm ff_co... [ clk] ol
(=] -0.428 n= Marne b instlpra_ b lpen_rult | Flipcinst2llpra_fElpr ff_co . [elkd clk2
7 0428 n= Hone rultinstlpr_mult lpr_mult | fipsinst2)lpm_fElpm o | elkd clkZ
=] -0.428 Nz MHone rultinstlpr_malt: lpr_mult | fipsinst2)lprm_fElprm ff_co... | clkd clk2
9 -0.428 ns Mone it instlprn_ it lprn_mult. | fipsinst2)lpra_fElprl ff oo, | clkd clkz
10 -0.384 ns Morne it izt llprn e lpenrmlt. | flipcinst2llprn, fElprme ffoco... [ clk] clkz
11 -0.358 ns Mone izt llprn_ ol lpen_rmlt. . | flipcinst2llpro_fElprm  ff_co... [ clk] clk2
12 -0.358 ns Mo il inEtllprn_ ol lpen_rmlt. . | Flipcinst2lpro_fElprm ff_co... [ clk] clk2
13 -0.358 ms Hore rrulb instlprnrault lprn_ralt | fipsinst2)lpra_fElpr, fEen o | elkd clk2
14 -0.358 ns MHone rultinstlpr_malt: lpr_mult | fipsinst2)lprm_fElprm ff_co... | clkd clk2
15 -0.358 Nz Mone riult inztlprn_rlt: lprn_mult. | fipsinst2)lpra_fElprl ff oo, | clkd clk2
1B -0.340 ris Morne it izt llprn e lpenrmlt. | flipcinst2llprn, fElprme ffoco... [ clik] clk2
17 0329 he Morne it izt llprn e lpenrmlt. | flipcinst2llprn, fElprme ffoco... [ clk] clkz
18 -0.320 ns Mone izt llprn_ ol lpen_rmlt. . | flipcinst2llpro_fElprm  ff_co... [ clk] clk2
19 -0.313 ns Mo il inEtllprn_ ol lpen_rmlt. . | Flipcinst2lpro_fElprm ff_co... [ clk] clk2
20 -0.289 ms Hore rrulb instlprnrault lprn_ralt | fipsinst2)lpra_fElpr, fEen o | elkd clk2
21 -0.283 ns MHone rultinstlpr_malt: lpr_mult | fipsinst2)lprm_fElprm ff_co... | clkd clk2
22 -0.253 ns Mone riult inztlprn_rlt: lprn_mult. | fipsinst2)lpra_fElprl ff oo, | clkd clk2
23 -0.242 his Morne it izt llprn e lpenrmlt. | flipcinst2llprn, fElprme ffoco... [ clik] clk2
24 -0.242 ris Morne it izt llprn e lpen rmlt. . | flipcinst2llprn, fElprme ff oo [clk] clk2
25 -0.242 ns Mone izt llprn_ it lpen_ k. | Flipcinst2llprn_fElprm ff_co... [ clk] ol
26 -0.242 n= Marne b instlpra_ b lpen_ itk [ Flipcinst2llpra_fElpr ff_co . [elkd clk2
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Multi-Cycle Paths

m Intentionally Require More Than One Clock
Cycle to Become Stable
— Must Be Considered in Design Implementation

— Must Tell Timing Analyzer to Account for Multiple
Clock Edges in Clock Setup Calculation

launching edge

~S
base clock \
derived clock ( ’ \

capturing edge

20 YEARS of
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Assigning Multi-Cycle Paths

m Destination/Source Register
— Applies to All Paths Leading from/to Register
m Register-to-Register

— Applies to All Paths between One Source & One
Destination Register

m Two Clock Domains
— Applies to All Signals Traveling between Clock Domains

m Register Clock Enables
— Applies to All Registers Controlled by Clock Enable

Copyright © 2003 Altera Corporation AIEIERA
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Multi-Cycle Assignment

= Maximum Point-to-Point Tming

— Data Cannot Arrive after Number of Cycles
— Ex: One Path Is < 1 Cycle, Other Path Is > 1 Cycle

e Circuit Requires Enables for Proper Operation

g MULTICYCLE =~ - >
CLK1 L‘%iﬁ[ DATA ARRIVAL WINDOW
CLK2
CLKI [
cLk2 @1 /g >

Multicycle = 2 ; Multicycle Hold = 2 (Default)

20 YEARS of
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Multi-Cycle Hold Assignment

= Minimum Point-to-Point Timing
— Data Must Arrive after Hold Time
— Used in Conjunction with a Multi-cycle Assignment

_O— MULTICYCLE =~ oo >
D D MULTICYCLE HOLD
[ DATA ARRIVAL WINDOW

clkz ___ [T L L LT

Multicycle = 3 ; Multicycle Hold = 1
(Note how the hold is applied)

20 YEARS of
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Clock Enable Multi-Cycle Assignments

m Assigns Multi-Cycle to Source of Clock Enable
— 1/O Pin
— Register
m Settings
— Clock Enable Multicycle (Maximum)
— Clock Enable Multicycle Hold (Minimum)

1.
)

ENA ENA

0 YEAR!
B E N A B ENA —
Copyright © 2003 Altera Corporation AE-EE{A
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Source Mult-Cycle Assignments

m Used When Source Clock is Higher Frequency

m Settings
— Source Multicycle & Multicycle Hold
— Source Clock Enable Multicycle & Muticycle Hold

MULTICYCLE --------
MULTICYCLE HOLD
DATA ARRIVAL WINDOW

Source Multicycle = 2 ; Source Multicycle Hold = 1

20 YEARS of
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Ex. Assighing a Multi-Cycle

Assighments = Assignment Editor...

=

B

SERDES transmitter

=

I

1]

2

w

o

=
[{ulu]
th
tod

10 Standard
Feserve Pin - .
w 1) Choose Tlmlng Category —J
ulkicycle

|

2) Enter Destination Node
the number of clock cvcles required before a register should lakch a walue, Far example, setting Multicycle ko 2 on a clocked register owverrides the defaulk ety

\ JJ o ITTTOTTTITgiaTTY I TP

1 Edit: 5[] [Multicycle

Source romi

Destination Mame (To) | Option Walue
k1
e (=l e MBI E

2 e T

/

3) Choose Multicycle

4) Specify Number of Edges
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Minimum Timing Analysis

m Reports Best-Case 1/0O Results
— Minimum tco
—th
— Minimum tpd
m Uses Fastest Timing Model
— Fastest Process
— Highest Voltage
— Lowest Temperature

Copyright © 2003 Altera Corporation AIEIERA
230 INNOV, ON



Running Minimum Timing Analysis

m Processing = Start = Start Minimum
Timing Analysis

m Must Re-Run Standard Timing Analysis
Afterwards
— Netlist Annotated with Minimum Values
— Previous Standard Analysis Overwritten

Copyright © 2003 Altera Corporation AIEIERA
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Timing Wizard

m Easy Way to Enter
Timing Assignments

m Consolidates Timing
Settings into One Menu

Individual Clock Settings OR
Overall Circuit Frequency

Default System Timing

Default External Input/Output
Delays

Enable/Disable Timing Analysis
during Compilation
TDC

Copyright © 2003 Altera Corporation
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|.ﬁ.ssignments Processing  Tools  Window  Help

1 7 Device...

i 52 assign Bins...

| 'Eé’ Tirvirg Setkings...

- 22 EDA Tool Settings. ..

- 2 Settings... Ctrl+Shift+E

plrwer|eire|

ompilation Report =
E Legal Matice Sla
Flows Surnmary 1 k0

1 & fssignment Editor  Chrl+Shift+4
Remaove Assignments. ..
I_E [Demate, Bssignments. ..
i‘i Back-fnnokate Assignments. ..

Impott Assignments. ..

Compiler Settings Wizag. o

Simulator Sekkings Wizard. ..

Software Build Settings Wizard. ..

| Assembler
) Timing Analyzer

% Timing Closure Eloorplan

=5 Timing &nalyzer Summary

=8B Clock Sektings Surnnary

1]

LogicLock Reqgions

=HEE Clock Setup: ‘o

=HER Clock Setup: 'clkec!

1

E
f
=5BE Timing &nalyzer Settings |8 | 9.2
9
1
1

=
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Exercise 4

Please go to Exercise 4 in the
Exercise Manual

20 YEARS of
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Exercise Summary

m Multi-Clock Timing Analysis
— Slack Analysis

m Used Timing Wizard to Define Clocks

m Making Multi-Cycle Timing Assignments
— Used the Node Finder

Copyright © 2003 Altera Corporation AIEIERA
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Timing Analysis Summary

m Single-Clock Timing Analysis

m Timing Assignments

m Multi-Clock Timing Analysis

m Multi-Cycle Timing Assignments
® Minimum Timing Analysis
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More Timing Analysis Info

m Quartus Il Handbook: Using Quartus Il
Timing Analysis

ARS o
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Simulation

&

orporation
: QUARTUS’II




Quartus Il Simulation

m Simulator Method & Features Overview
m Simulator Settings

m VWF File Creation

m Simulation Output

m 39 Party Simulation
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Supported Simulation Methods

= Quartus I
— VWEF (Vector Waveform File)

e Primary Graphical Waveform File

— VEC (Vector File)
e Text-Based Input File

— SCF (Simulator Channel File)
e MAX+PLUS Il Graphical Waveform File

— TBL (Table File)
e Text-Based Output File from Quartus Il or MAX+PLUS Il

— Tcl/TK Scripting

m 3rd Party Simulators
— Verilog/VHDL Testbench

Copyright © 2003 Altera Corporation AIEIERA
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Simulator Features

m Supports 9 Signal Values

1
0

Forcing ‘1’
Forcing ‘0’

XForcing Unknown

U

Uninitialized

ZHigh Impedance

H
L
W
DC

Weak ‘1’

Weak ‘0’

Weak Unknown
Don’t Care
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Simulator Features (cont.)

m Performs PowerGauge™ Analysis

m Converts VWF into HDL Testbench
m Generates HDL Testbench Template
m Supports Breakpoints

m Performs Automatically
— Adding Output Pins to Output Waveform File
— Checking Outputs at End of Simulation

Copyright © 2003 Altera Corporation AIEIERA
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Simulator Settings

m Mode

m [nput File
m Period

m Options

Copyright © 2003 Altera Corporation
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Assignments = Settings = Simulator %

Categon:

[
L

o

- eneral

- Files

- Uger Libraries

- Dievice

- Timing B eguirements & Optionz
- EDA Tool Settings

- Design Enty & Sunthesiz
- Simulation

- Timing Analysiz

- Board-Level

- Formal Werification

- Respnthesiz

ompilation Process

nalyziz & Spnthesis Settings
= WHDL [nput

- Werlog HOL |nput

- Default Parameters

- Synthesiz Metlist Optimizations

- Fitter Settings

Phyzizal Synthesiz Optimizations

- Timing Analyzer
- Design Assistant

- Stratix G Reqistration
- HardCopy Settings

Select optiohs for simulations.

Simulation mode: ITiming

=l

Simulation input; IE:;’Documents and Settings/mmendoza/Desklop/Q40/1 quartus/ppt_testAfin. |

— Sinmulation period
& Run simulation until all vector stimuli are used

" End simulation at: I Ins j

— Simulation options
V¥ Automatically add pins to simulation [}stput waveforms
[~ Check outputs

[ Setup and hold time violation detection

[ Glitch detection; |1.0 Ins j

¥ Simulation coverage reporting

[~ Owenwrite simulation input file with simulation results

uPCore Transaction Model File Mame:

Powser E ztimation. . |

kK Cancel

20 YEARS of
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Simulator Mode

Settings - filtref

m Functional®
— Type: RTL

— Uses Pre-Synthesis

Netlist
= Timing
— Type: Gate-Level

or Post-Place &
Route

— Uses Fully
Compiled Netlist

Copyright © 2003 Altera Corporation
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Cateqgory:

1]
(1]

E

el
e

= o

(il

- eneral

- Files

- Usger Libraries

- Device

- Timing Requirements & Options
- EDA T ool Settings

- Diesign Entry & Synthesis
- Simulation

- Timing Analysiz

- Board-Level

- Formal Verification

- Resynthesis

ampilation Process

nalysiz & Synthesis Settings
- WYHDL Input

- Werilog HOL Input

- Default Parameters

- Synthasiz Metlist Optimizations

- Fitter Settings

L. Physical Synthesis O ptimizations

- Timing Analyzer

- D esign Assistant

- SighalT ap Il Logic Analyzer
- SignalProbe Settings

- Simulatar

- Software Build Settings

- Shratix G Registration

- HardCopy Settings

Select optionz for simulations.

Simulation mode: | Timing j

=it Rl _

— Simulation period

& Run simulation until ll vector stimuli are used

€ End simulation at: I ns o

— Simulation option:
v Automatically add pins to simulation output waveforms
[ Check outputs

I Setup and hald time wiolation detection

[ Glitch detsstion: |1-D hs -

[V Simulation coverage reparting

I~ Owenwrite simulation input file with zimulation results

uPCore Transaction Model File Name: |

Powwer Estimation... |

ak I Cancel

* Must Generate Functional Simulation Netlist (Processing
Menu) before Performing Functional Simulation
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Simulator Input & Period

m Specifies Stimulus & Length of Simulation Period

Settings - filtref : x|

Category:

Run Simulation until :
End of Stimulus File =

Select options for zimulations.

L . .
piions Simulation mode; ITiming j

Simulation input: IE:IDocuments and Settings/rmmendozal/Desktop/Q40/1 quartus/ppt_test/fir i

try & Spnthesiz

- Simulation
- Timing Analysis Simulation period
- Board-Level & Run simulation until ll vectar stimuli are used

- Formal Werification
- Resynthesis " End simulation at: I Ins 'l

Stimulus File

- Compilation Process .
— Simulation options SpeCIf

<

[=- &nalysis & Synthesis Settings
+ VHDL Input ¥ automatically add pins to simulation %tput waveforms
[~ Check outputs

- Werilog HOL Input

apgpfers
etlizt Optimizationz ™ Setup and haold time violation detection

Enter End Tlme 2 I Glitch detection: |1-U |nS :l'

T Synthesiz Optimizations . . i
. Timing Analyzer [+ Simulation coverage reporting
. Diesign Assistant [ Ovenwrite simulation input file with simulation results
- SignalT ap Il Logic Analyzer
S!gnaIF'mbe Settings uPCare Tranzaction Model File Mame: |
- Simulator
[~ Software Build Settings Bl Estiivetfa |
- Shrati G¥ Fegistration
- HardCopy Settings
(]9 Cancel

20 YEARS of
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Simulator Options

Settings - filtref

Categany:

Automatically Add Output
Pins to Simulation "

T =TT e Ty
Drezign Entry & Syunthesiz
Sirmulation

Tirning Analysis

Reports Setup &
Hold Violations

Select options for gimulations.

Simulation mode: ITiming

Simulation input; IE:IDu:u:umenw and Settingz/mmendozasDeskiop/i 4

— Simulation period

' Run simulation until &l wector stimuli are used

™ End simulation at; I Ins j

Compares Simulation
Outputs to Outputs in
Stimulus File

Yerilog HOL Input
Default Parameters
i Synthesiz Netlist Optimizations

Reports To

izations

ggle Ratio

- Design Hssistant

- SignalTap Il Logic Analyzer
- SignalProbe Settings

- Sinulator

[#- Saftware Build Settings

- Stratis G+ Regiztration

- HardCopy Settings

L e it wibaimata

— Simulation optionz
v &utomatically add ping ko simulation %tput waveforms
[ Check outputs

[ Setup and hold time violation detection

I Glitch detection: |1-U Ins j

¥ Simulation coverage reporting

Monitors & Reports
Simulation for Glitches

uPCaore Tranzsaction Model File Mane: I

Power E stimation.... |

L

(] Cancel
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Create New Vector Waveform File

m Select File = New = Vector Waveform File

(Other Files Tab)

Copyright © 2003 Altera Corporation
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4 Quartus II - Cihaltera_trn_dave\H
Fle Edit WView Project Assignments

= Open... Crl+o
Close Cirl+F4
12) Mew Project Wizard... Newr

= Open Project...
Convert MAX+PLUS 1T Projec

Dievice Design Files | Software Files Other Files |

Close Project AHDL Include File
Black Symbol File
Hsave ¢ Chain Description File
7 Hexadecimal (Intel-Format) File
Save As.. Memary Initialization File
: SignalTap |l File
Sawe CUrrent Report Sechionr TdSuithie

& save [ Text Fil

eform File
Eile Properties. ..

Create / Update
Exmort.,

Carvert Programming Files..

Irelude Report Sectiorm im Prif

0K | Cancel |
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Insert Nodes
[Edit View Project Assignments

[l SeleCt Insert NOde 3 inds CErliz

or Bus (Edit Menu)

— VWF MustBe Open “ i}

— Use Node Finder Xk | ]
PO {Input Pin <] T |

Mode Finder...

#, Find Ne Walue ype: IEl-LeveI

ENIEN

ve Replace  Badie I Einary

—* Go To.. .
= Bus width: I'I

Walue :
Start index: ID
Grom O

(SrEU. [ Display gray code court a2 binam count

LGgro If

Insert Mode or Bus... l

Inserk Time Bar...

Insert Wawveform Inkerval, .,

Time Bar Qrganizer...
End Time. ..
Grid Size...

A
& sort... 20 YEARS of

Copyright © 2003 Altera Corporation rroperties AIEIERA
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Specify End Time

m Maximum Length of Simulation Time

— Edit Menu

Copyright © 2003 Altera Corporation
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Edit Wiew Project Assignments

3 [Undo o o
Cdl Bedo [ P
o Cut Chrl+3
Copy Chrl4+C
2 Baste CErlH

Paste speciall. .

Repeat Paste. ..

. Delete Del
Select 4

ddh Find. .. CErl+F

M Find Mext F3

—

AR — : -
e Replace. .. _trl4-H End Time

—* Go T, k45

Walue
Grow oF Shrink, .. Cerl+alk+G
EHEUE, ..

Timne:

BO0.0 [ns =]
Canzel |

Ungroum

Insert Mode or Bus. ..
Inserk Time Bar...

Insert Wawveform Interval. ..

Tire Bar Organizer. ..
Grid Size...

%l Sork,..

Properties

20 YEARS of
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Insert Time Bars

m Set One Time Bar as

Master

m Insert Other Time Bars
— Relative to Master

— Absolute

Specify Time Bar

Copyright © 2003 Altera Corporation
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Edt ‘Miew Project Assignments Processing Took Window Help

s YT TY)
(4 fledn Chr " - —
60009508 BBY o
& Cirke
Copy TrHC ’gﬁ K bﬁ Hmnemult j ‘ @
BEs i dﬂ- Master Time Bar: 12053 J_Pl Painter 700 ps Interva\:|_
Faste Specdl., isters | Memary
Repeat Paste, i 1U.IU i
¥ Dekte el 52| e 120? ne
it 7 ® o .
{4 Fid... ChrieF DF| [ dalaa 1 i
Time Bar Organizer dalsh 1 i
: wiaddiess 0 i
~ Time Bar laddiess
Time: I Ins j Add | wien
: q
Interpret time as
Delete |
% Absolute lime
" Relative to master time bar Set az master |
Exizting time bars: T
ime Bar
Abzolute t... | Felative k... | \
Mz200r: Ops \
A00n:  300ns
W0n: 700n: =
Set Master Time Bar
]
0 I i | 20 YEARS of
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Draw Stimulus Waveform

= Highlight Portion of Waveform to Change

m QOverwrite Value with Desired Value

Overwrite
Value

~N
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ﬁ Vigw Project Assigrments Processing Tools Window Help =18
- s R e RRT(08860 T
£ Reds Gl - : nghllg ht
o — | |¢2009|s5¢5(6EY 14
. . Waveform
B3 copy ae % e “pipemult j & ‘ / ave Or
Past Gl 5 ' 4
| E Eacte : ! 2 M aster Time Bar: | 12053 J_'l Painter: ‘ 350 ps |nterval | /1.1 hg Start: | 0ps End: | 100.0 s
Paste Spedial . bisters | Memary
Fiepeat Paste, ., ps 100 ns / 20.0ns 300 ns |#
X Delete Del 512 | Wie 12‘0;5 ns ‘ m A
b 7 —
S o % &
#h Find... CirlF 0| [ datas I i D 0
# Find eyt F3 | H daab I i D 0 i *
A7 Replace.. ChrH 0F| [ waddess 0 i 2 03 -
=+ GoTo.., Ctrl+a g rdaddress 02 3
= 01
4 ﬁ Uninitialized (L)~ Cerl+Ale+0 1; It
Grow of Shrink, .. Cer+Al+G )Q:’fx Farcing Unknawn () Ctrl+Ale+% - >@
GO, -E,— ForcingLow (D) CtrH4+-Ak+D , ﬁ >@
Ungraup X ForcingHigh(l)  ChrbeAlk+1 XDE %
R Z. High Impedanice (21 CtrAk+Z ye e
et T Y39 teak Unknown (1) Cirke Al b
Insett Wavef;r;'i;lnterval )@WeakLow L Cualts. oo 4
- " WE WeskHigh () ColvalbH TO o) I b ar E &
Time Bar Organiger .. B Dot Care (D0 CirbalkaD
End Time... I gt CrbaltT S h o) rtC utS
Grid Size... JC Court Ve, rkbAk+Y
8] surt,.. < Chriralsk i i i
Propeties )@ arbitrary Value,.,  Ctrh-Ak+E ! !
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Create Clock

m Highlight Waveform & Enter Period

Edit View Project  Assignments  Processing Tools  Window  Help

w3 o Chrl+-Z , 't?|"' E.‘:.@|@d§‘%‘|

Gu| Bedo L [ =
|| g«

& Cuk Chrl+2

Copy ceivc | F %o |[pipemutt

2 Baste (Zhr] 4,

21l b aster Time Bar:

Baste Special... gisters | Memary

Fepeat Paste, ..
o Delete el 512 |

Seleck 2

= - clk1
dh Find. .. Chrl+F - dataa
., Find Mext Fa i datab
&7 Replace... Ckrl+H [y wiaddress
—+ Go To.., Chrl4+G - rdaddress
ld XU Uninitialized (LY Chrl+alt+1

Grow of Shrink. .. Cerl+alk+G 2%, Forcing Unknown () Cerl+alk+3

LET | |
Ungroup

-E,— Forcing Lowe {00 Cerl+alk+0
A, Forcing High (1) Chrl+alk+1

Insert Mode or Bus...

Inserk Time Bar. ..

Insert Waveform Inkerval. ..

= High Impedance () Ctrl+-alk+2
I weak Unknown {4 Chrl4-Alk-
WL weak Low (L) Chrl+AlE+L

Select Clock

| %H ‘weak High (1) Chrl+AlE+H
%0 Don't Care (DC) ChrlAlE+O

Grid Size. ..
%l Sork...
Froperties

\ s Invert Chrl+Alt+1

Chrl+ a4k

Clock

— Baze waveform on

£ Glach setinge:

o
Period:  [10.0 [ns =]
Phase: IEI. 1] I hz j

Dty cwcle [ IEEI _I:

ak. I Cancel |

LI ol B e

Select Clock Defined
as Timing Setting or
Specify Clock Period

20 YEARS of
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Creating Counting Pattern
m Highlight Waveform & Enter Pattern

@File Edit “iew Project Assignments Processing  Tools  Window  Help Count Value [

“ Ol | <7 Undo bl i 2 | - O | & & Counting ITimingI
1. . ¥ Bedo hrl -4
K e{i TE Ty & .
I ege =il BT Rat TG -
> i Es P wis W ipemult
7“ E opy cerbhe =% = ||p P Start walue: IEI
Easte Chr(Y, P i I—
D-? A Baste Speciall.. el J;I Pointer. End walue: 1
Pt @3\ Repeat Paste. .. p= 10.0 Ihcrement by I-I
¥ Delete Dl
Select » Courttype—— AR T [x]
oK - + Binary Counting  Timing |
~+E gy Find. .. Ckrl+F ] i - ourting
M Find Mext F3 1] 3 Gray code .
A i = Start time: IE Ips Ll
" iz Replace. .. Ztrl+H K1) 4
5o To... Chrl+G 1] End time:  {500.0 fns =]

WU Uninitialized (L) Chrl+alk+U .
— Tranzitiohs ocour
Growe or Shrink. .. Cerl4+-aAlk+G x?;& Forcing Unknown (33 Cerl+AlE+H3

ErEUE .. 4B+ Forcing Low {0} Crrl4+-AlE+0 ) Belative to clock setings: I VI

_
=
Z

B

Se@mNed ¥ 0
IR
+

Ungroup A, Foreing High {13 Chrl+AlE+1 & [Eositve edae
w2 High Irnpedance () Crrl+al+2 Ok, = Headtive edae
89 &) Insert Mode or Bus, .. }‘E el Ll )
oo eak Unknown rl+AlE+ ;
] = Insert Time Bar. .. Dffsat: I I ﬂ
WL weak Low (L) Chrl+Alt+L
Insert Waveform Interval. .. At ahsolute mes:
WH weak High (H) Chrl+alk+H = ;

Time Bar Organizer. .. WP Don't Care (DC) Chrl-+Alt+D / SeleCt COU nt Count every: I'I 0o Ins j
End Time. .. : V aI ue Muliplied by: |1

iarid Size... Al
& | sort... Clock
Froperties }{E Arbitrary value...  Ctrl+Al+HE

Ok I Cancel I m i) |
20 YEARS of
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Waveform to Testbench Generator

m Converts VWF into HDL Testbench

wht

|A%% |20 5|8 [=

“ICuur\erNew 'lm | TT
ﬂ File Edit “iew Project Assignments
— l/l/ R R AR R R A A AR A AR E R AR A A F AR E AR RS AR R RS A AR AR AL AN
JJ [ O mew... Chrl+1d /4 Generated on "07/10/2003 10:53:257
T
== = cpen Chrl+
3 =F /{ Verilog Self-Checking Test Bench (with test vectors) for design :
Close Ztrl+F4 i

/4 3immlation tool : 3rd Party
@ Mew Project Wizard. .. i

E}' Open Projeck. ..

—
—
-

‘timescale 1 paf 1 ps

reqg sample ;
Include Repork Sectiomn, in

- B Page Setup... BIR s Iplpemult.vt lﬂl always B(sl or a2 or =3 or =4 or =5 or s6)
& Print Prewview Save az hype: I\-"erilog Test Bench File [*.vt] j Cancel | begin

ink. .. : = if ($time > 0)
% Brint v Add self-checking code to file

L\S Corwverk Moak4+FPLUS II Prodeck. .. wodule pipemult vlg sample tat(
i 1
a5 Close Project Export ] o
Save in: | ) werilo -| & i e 8 s3,
= & save I“j 9 J ®E F o
Save 4s. .. s5,
36,
M Sawe Current Repork Secl sampler tx
E & s=ve Al )i
input =1;
L1] i . .
o File Properties. .. Input [7:0] =2
= input [7:0] =3:
— input [4:0] s4;
}@ Create [ Update ot 410 <5
input s6;
tput ler tx;
}-E Conwvert Programmming File OUTpuUt sampler tx
HE
a3
oo
(==}

"

hegin
Recent Files & if (sample === 1'bx)
§ sample = 0;
i 1
Recent Projecks L4 Blse B
semple = ~gample;
1
Exit Alt+F4 Kl -

20 YEARS of
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Testbench Template Generator

m Generates HDL Testbench Template
— User Inserts Test Stimulus

|Pr|:n:essing Tools  Window  Help

@ Stop Processing) ShelH-Shiftt+-E

ETY

P Start Compilation Chrl4L

@ amalyze Current Eile
3

@ Cormpilation Report Ckrl+R.

Skart Compilation & Simulation
P Start Simulation Chrh+
Simulation Debug
&b simulation Repart Chrl+Shift-+R

P Start Software Build — CHl+O

Compile Current File

= o

I
® g

Q& [8S

sy

4|

s BRY

R Stark Analysis & Elaboration

EF Start Analysis & Svnthesis CEEHHK
%P Start Fitter

'ﬁﬂ Start Assembler

. B4 Start Timing Analyzer Chrl+ShifE+L

*& Start EDA Metlist Writer
% Start Design Assistank

"5& Start Incremental Fitking
W Start SignalProbe Compilation Ctr+Shift+S
.h, Stark IiQ Assignment Analysis

Start Minimum Timing Analysis

Skark MM \Wriker

Start Test Bench Template \Writer

Skart FNA Besvnbhesis

Copyright © 2003 Altera Corporation
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Eﬁ simulation\modelzim\dac_demo_ver. vt

fFf assign statements (if any)
assign {t_ wire indatafzZ t wire in deskew, t_ wire in clock,
dac_demo_wer th |

ff port map - conhection between master ports and signalsfregist
.indatafZZ(t_ wire indatafzz),.in deskew(t_ wire in deskew) , .i
initial

fFF code that executes only once

fF insert code here --* begin

ffo——= end

Fdizplay("Punning testbench") ;

end

always i)

FF optional sensitivity list

S @leventl or ewentZ or . ... ewventn)

begin

fFF code executes for ewvery ewent ohn Sensitiwvity list

fFF insert code here --* begin

feachvec;

Ffo-—= end
ernd
endmodule

20 YEARS of
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Starting Simulation

m Processing Menu = Start Simulation i1

4., Quartus II - CQuartusIT3_0' qdesigns'fir_filter compile’ compile_fr
File Edit Wiew Project Assignments | Processing Tools  Window  Help

J e = |§ | ¥ B | w4 Stop Processing Chrl#ShiFt+C
Jlg @ |E|E & |E|e P Start Compilation ChrlHL
2 - @ Gmalyze Current Eile
— — E Start v
ritiky ogic: Le o
3 Compilation Hierarchies @ SR TR R
' filkref 36 [2] Skart Cormpilation 2 Simulation
Q Skart Simulation Chrl+I
Sirnulation Debug L
&= simulation Report Chrl+Shift+R
P start Software Buld  Ctr+Q
Compile Current File
& T T Y —1
Scripti
20 YEARS of
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Simulator Report <

m Displays Simulation Result Waveform

arOI

8| rTC2 | BRY ||

It -l &
5 simulator Report Simulation Waveforms
§ Il;nraoggcl';loSt;ctEngs tazter Time Bar: 12.05 nz J_FI Fointer: | 83 pz Interval: | -11.97 ne Start: | End: |
=53 Results For "pipermult” Simulator Se ps |
- ¢SHEER Summary M arne 12.05 nz
5B Simulator Settings o
%@- Sim.ulation Wa?«eForms > A —
-5 M Logical Memaries —
{52 Messages = dataa 1] ] 0z 1] 04
/ SHER Processing Time o datab 00 ] 1] 1] 04
[y wraddress 1] i i i) 04
[y rdaddress 1] i i) 03
(13 WITEn
. . . () q S, 000d {000
View Simulation o
Waveform
: Result Waveform
20 YEARS of
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Comparing Waveforms

m Select Compare to Waveforms (View Menu)
— Simulation Waveform Must Be Open

m Select VWF Comparison File

& Quartus Il - C:\Documents and SettingsiggoodarziMy
File Edit | ¥iew Project Assignments Processing Tools
O = Lltility WWindows * [
I
vy Full Screen Clri+Al+S I
IE@ i ompare to Waveformsz in File
ey o
= =i Rzl Look -in: I a lab
""" & Eestrct DEtE..
& @ B Eit in Window C
i &, Zaaom In Ctrl+S S
... €, Zoom Out CtrH-Shift+= @ filker-gim. vt

[E Zoom...

E Cormpare to efarms in File...
i Encl File Cormparissh

MNext Transition Shift+Right »
Prewvious Transition Shift+Left »

Shiowy ErmiEel Y avetarins Wil

: " File name: Ifilter.vwf Open
Shiewy Carmpared e Yavetanms Sl 6 = —

L] . I . "
L=\ |BtiB Bt Sete o Wavetore " Files of tupe: IWavefnrmNectnr Files [* wwf.* vec: thl* el: = Eoime |

’7 Show Comments
Snap to Transition
E Snap to Grid

SEmEhrERE 2D 28>

=
&

5

e L 20 YEARS of
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Compared Waveforms (Simulator Report)

m Origina

(Ctrl+1)

e 100.0 ns 200.0 hs A00.0 ns 400.0 hs A00.0 ns
= | il | d i | |
- k. | | | | | | | J |
- in
- oe
= trigtate_line H H
dff_out ] bt

m Actual (Ctrl+2)

100.0 ne 200.0 ns 300.0 ne 400.0 ne 500.0 ns
Ll ] o ] ] o
s~ clk J | I I I I J I I 1]
BB~ in i}
== e ]
- triztate_line L H 4 SR e
- dff_out b

m Compared (Ctrl+3)

100.0 ng 200.0 ng 200.0 ng 400.0 ng B00.0 ng
MName -1 = al m =
= clk | | | | | | | | | ]
- n 0]
- oe i
= triztate_line HIl L H k
- dff_out 1] SR
20 YEARS of
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Using Message Window to Debug

1

Double
clicking on
message

Copyright © 2003 Altera Corporation
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[P File details do not match

Ela' Logic levellz] do not match expected level(s]

0 Logiz level 0" does not match expected level 'U' for node 'dff_out’ at '0.0 ns'
0 Logiz level 0" does not match expected level 'H' for node 'tistate_ling' at '75.0 ne'
0 Logiz level 0" does not match expected level ' for node 'dif_aout' at "100.0 ns'
a Logiz level 1" does not match expected level 'O for node 'dif_out’ at "150.0 ns'
a Logiz level 0" does not match expected level ' for node 'dif_out’ at "250.0 ns'
a Logiz level 1" does not match expected level 'O for node 'dif_out’ at *325.0 ns'
a Logiz level 1" does not match expected level = for node 'dif_out® at '475.0 ns'

ZE hiddie Simylatinn comnlete 1 sror O wamina

Processing A Systen §
BEI.!II hz 1EEIiEI hz 24EliEI nz 32EIiEI hz
Mame  |Value at 10... 100.0 ns +100.0 ns +200.0 ns
B | =

- ck  |00] | | [ | | i
- in 1(1)
=~ ae 101] fili]
- trista... | 1 [H) H H | 4
) dit_... (0(0) I | [ . oo

3

Creates time bar at
occurrence of unexpected
value

2
Highlights
signal with

unexpected
value

20 YEARS of
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Breakpoints

® Interrupts Simulation at Specified Points
m Consists of 2 Parts

x
— Equation (Condition) :
— Action Processing =
S Simulation Debug = | e
¢ top Breakpoints Copy |
e Give Error | =
e @ fd e Do |
® lee Warnlng E quation
Break if thiz equation is frue:
e Give Info
Click on condition
to Build Equation [Fer =
20 YEARS of
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Breakpoint Conditions

m <Node> <Operator1> <Value>

— Single Condition x
— Ex. ena =1 x|
. Cancel |
m Time = <Value> e |
B . - Lopy
Smgle Condition —'gelete I
— time = 500ns Mave Up MoveDown |

— Equatiaon

m <Condition> <Operator2>
<Condition>
— Complex Tests

—ena =1 && time > 500ns

20 YEARS of
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Breakpoint Equations (cont.)

Breakpaointz:

x|

bp3: stop when [ hode operatar walue | oper; 0k

[ -click here to inzert new breakpoint--

Cancel
Rename...
Lopy
Delete
Move g o Dawn |
— Equation

Break if this equation is true:

I[ node operator] value | operator? [ node operator] value |

— Action
Then da thiz:

Stop j

Copyright © 2003 Altera Corporation
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= Node
— Opens Node Finder

m Operator
- <, >, =

m Operator2
— && (AND)
- || (OR)

20 YEARS of
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Example Breakpoint

Enable/Disable
Breakpoints

Breakpoints

\Ereakpnints:

Fezet Test: give a warning wher [ [fltrefrezet
[  --click here to inzert new breakpaint--

Arrange Order
of Breakpoints

fMove g M ave Ciawm

Name Breakpoint

Copy

Delete

— Equation

Break if thiz equation iz tue:

I[ [iilkreflrezet = 1 1 & [ time > Hl0ns |

—Achon
Then da thiz:

Give Wwarning

Copyright © 2003 Altera Corporation
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PowerGauge Analysis Software

m Estimates Power Consumption Based on Toggle Rates
— Derives Toggles Rate from Simulation Stimulus
— Uses Quartus Il Simulator

m Supports Multiple 1/0O Standards

m Supports Stratix, Stratix GX, Cyclone MAX 7000AE,
MAX 7000B, MAX 3000 Families

m 3" Party Simulation Tools Output PWF File that Can Be
Read by Quartus Il Simulator

Copyright © 2003 Altera Corporation AIEIERA
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Power Analysis

Settings - filtref ) x|

Category:

- General
- Filesg
- Uger Librares Select options for zimulations.

- Device

o Eon et Simdtonnods: [T =] 2) Enter Simulation Period

- Design Entry & Synthesis Simulation input; IC:.:’D ocuments and Settings/mmendoza/Desktop/ 14041 quartus/ppt_test/fir. |

- Simulation . . =
- Timing Analysis Simulation period Power Estimation |
-BoardLevel % Fun simulation until all vector stimuli are uzed

- Farmal Verification Select optiohs for power estimation.
- Resynthesis " End simulation at: I Ins h 'l P B

- Compilation Process
o | Luc [nd LL PR

¥ Estimate power consumption

1 ) Se|eCt POWGF EStImatIOH HH S et Fower egtimation period

o Synthesis Neist Optinizations I Setup and hald time violation detection Start time: ]|:||:| I he - I
B3 Fitter Settings N [ Glitch detection: I'I o Ins ‘I
i Physical Synthesiz Optimizaticgs v s . : Erd Hirre: 1 E‘ I —
TG A v Simulation coverage reparting - ] mz I
- Diesign Assistant ™ Ovenarite simulation input file with simulation results

- SignalT ap || Lagic Analyzer
- SignalProbe Settings

uFCore Transaction Model File MNarme: | I
- Simulataor I 1] Cancel |
[+ Software Build Settings ‘
- Stratix G Regiztration

- HardCopy Settings

(] Cancel

20 YEARS of
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%@ Simnulation Report
B Legal Matice
&3 Flow Summary

El%@ Simulator

- BB Simulabor Summary
5B simulator Settings
@@-‘ Simulation Waveforms

3) After Simulation,
Select “Simulator
Summary”

Power Analysis (cont.)

<&+ Filtref Simulation Report —

=10l x|

Type Yalue
1 | Simulation Start Time 0pz
2 | Simulation End Tirme F00.0 he
3 | Simulation Metlist Size 152 nodes
4 | Simulation Coverage R3TT X
b | Total Murnber of Tranzsitions 2751
E | Power estimation start time 0p=
¥ | Power estimation end time F00.0 ng .
8 | Total Internal Power B0.12 mi 4) VIeW Resu ItS Based
g Total Standby Internal Power B0 39 v on Stl mu | us Togg |e Rate
10 Total Logic Element Internal Power B.ET miw
11 Total Clockires Intemal Power 3712
12| Total [0 Poweer 2072 v
13 Total |0 Buffer Power 2072 motaf
14| Total Power 20 85 mi

Copyright © 2003 Altera Corporation
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Using 3rd Party Simulators

m Mentor Graphics
- M Od e | Si m gl::;nsrn:ezl;g ht::izhif:'j:p

B Stark Compilation Chrl+L T PR
m Cadence - 2ok a
@ Amalyze Current Eile : ;
— V E R | LOG _X L @ Compilation Report Ckrl+R E:; Start Analysis & Svnthesis CErlHE

BP0 Start Fitter

. Start Compilation & Simulation N
, . ﬂﬂ Start Assembler I
- = e rl O g 1!:_ Skart Sirulation Chrl+I

; . B4 Start Timing Analkyzer CErlH-Shift+L
Sirulation Debug

h [yl SR I () - = [N I P S
Start EDw Metlist wiriber
_ N( ;_V H D L &b Simulation Repart CtrH-Shift+R e 5o 0 e -
% Skart Design Assistant
Stark Software Build — Chel+Q
e "5*—" Start Incremental Fikking

. S n O S S Compile Current File .
— '@’ Start SignalProbe Compilation Ckrl+Shifk+5
.;iﬁ Start 10 Assignment Analysis
—_— V‘ ;S Start Minirmum Timing &nalysis
Stark WOM Writer
—_— VS S Start Test Bench Template Wiker

20 YEARS of
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Specify Simulator

m Select EDA Tools Settings
— Assignments Menu

Settings - filtref

Categony:

- General
- Files
- User Libraries
- Device
- Timing Requirements & Options
=1 ED&, Tool Settings
- Dresign Entry & Senthesis

- Simulation
- Tiring Analysis
- Board-Lewel
- Formal Werification
- Rezynthesiz
ampilation Process
nalysiz & Synthesiz Settings
- WHDL [nput
- "werilog HOL [nput
- Drefault Parameters
- Spnthesiz Metlist Optimizations
[=1- Fitter Settings

i Physical Synthesis Optimizations
- Timing Analyzer
- Design Assistant
- SignalT ap |l Logic Analyzer
- SignalProbe Settings
- Simulatar
[+ Software Build Settings
- Stratie Gx Begistration
- HardCopy Settings

[1]
R
= w

Specify options for generating output files for use with other EDA tools.

= Mapilled o2
[ Mapilleq V¥erlag=L

I Truncats I CAernilog [Werilog HDL output from Quartus [1]

Tool name: | MadelSim-Alkera [Werilog HOL autput from Quartus (1) ;I
- | <Monex -
I Run this todelSim [WHOL output from Quartus 1] §
tModelSim [Werilog HDL output from Quartus 1)
: ModelSim-Altera WHDL output from Guartus 11
Time scale:

[ Flatten buzes into individual nodes
[ Dutput Excalibur stripe as a single module

[+ Generate Power Input File
[ Bring out device-wide set/resel sig
I~ Maintain hierarchy

[ Generate netlist for functional simulation only

tare Settings... |

Simulation Tool

ez

Generate Power

Input File

Rezet |

o]

Cancel

4
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3rd Party Simulation Files

m Functional Simulation
— Use 220models & altera_mf Megafunction Model Files

m VHDL Timing Simulation
— Use Quartus II-Generated VHO & SDO Files

— Use <device name> ATOMS.VHD &
<device_name> ATOMS COMPONENTS.VHD Files

e Located in eda\sim_lib Directory
m Verilog Timing Simulation
— Use Quartus IlI-Generated VO & SDO Files
— Use <device_name> ATOMS.VO File

e Located in eda\sim_lib Directory

Copyright © 2003 Altera Corporation AIEIERA
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Exercise 5

Please go to Exercise 5 in the
Exercise Manual

20 YEARS of
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Exercise Summary

m Learn about Quartus Il Simulator
m Draw Signals in VWF Files

m Functional Simulation
— View Simulation Results

Copyright © 2003 Altera Corporation
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Simulation Summary

m Functional & Timing Simulation
m Creating a Vector Waveform File
m Power Analysis

Copyright © 2003 Altera Corporation
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Designing with Quartus Il

Programming/Configuration

&
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: QUARTUS’II




Programming/Configuration

m Setting Device Options
m Assembler Module

m Programmer & Chain Description File
— Programming Directly with Quartus |

m File Conversion
— Creating Multi-Device Programming Files

Copyright © 2003 Altera Corporation AIEIERA
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Setting Device Options

m Assignments = Device = Device & Pin Options

Button

Settings - filtref

Category:

- General
- Files
- User Libraries
- Device
- Timing Reguirements & Options
(- EDA Tool Settings
- Compilation Process
Analyzis & Synthesis Settings
YHDOL Input
-Werilog HOL Input
- Default Parameters
- Synthesiz Netlist Optimizations
Fitter Settings
Physical Synthesis Optimizations
- Timing nalyzer
- Design Assistant
- SignalT ap Il Logic Analyzer
- SighalProbe Settings
- Sinulator
- Software Build Settings
- Stratix G¥ Registration
- HardCopy Settings

Il
k)

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

&~

‘V! Device & Pin Optiohe.... I uting Dptiohs... |

 Auto device selected by the Fitter from the 'Bvailable devices' list

F amnily: I Shratix

— Target device

% Specific device selected in ‘Available devices' list

£ Other: nfa [}

Available devices:
N Show in ‘Available devices' list——

EP1510BE72CY
EP1510F484C5 Package: — Any A
EP1510F484CE ’
EP1510F45416 Fin count: ] Any T
EP1510F484C7
EP1510FE7206 Speed arade: [any =]
EP1510FB72C7 .
EP1S10FET217 Core voltage: 1.5
EF1510F7a0CE ¥ Show Advanced Devices
EF1510F730CEES
EF1510FFE0CE
EF1510F 78016
EF1510F730CEES LI

Migration compatibility: 0 migration devices selected

Migration Devices... |

Device Options Control
Configuration &
Initialization of Device

ak Cancel |

4
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General Tab

Device & Pin Options ' ﬂ
DualPurpoze Pins | Yaltage I Pin Placement
General | Configuration I Prograrmming Files I Uruzed Ping

Specify general device optionz.  These optionz are not dependent on the configuration
zcheme.

Optiong:

B Auto-restart configuration after errar
[|Releaze clears before bri-states

[|Enahble uzer-supplied start-up clock [CLELSRA]
["|Enable device-wide rezet [DEV_CLRN)
[w|Enable device-wide output enable [DEY_OE]
[w|Enable IMIT_DOME output

[T Generate compressed bitstreams
[T Auto usercode

JTAG uzer code [32-bit hexadecimal): IFFFFFFFF

Description:

Specities uzer-defined information about the target device. The JTAG uzer code is ;l
an extenzion of the option register. This data can be read with the JTAG
USERCODE instruction,

hd
Fleset |

(] I Cancel |

Copyright © 2003 Altera Corporation
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m Device Options Not

Dependent on
Configuration Scheme

— Enable Device-Wide
Clear

— Enable Device-Wide
Output Enable

— Enable Initialization
Done Output Pin

20 YEARS of
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Configuration Tab

Device & Pin Options

X

[ual-Purpoze Ping | Yoltage | Pit Placement I
General Canfiguration Programming Files I Unuzed Pinz

Specify the device configuration scheme and the configuration device

Configuration zcheme: IFast Pazsive Parallel [can use Configuration D evice)

Configuration mode: IStandard

Configuration device

Iv flze confiquration dewvice: IEF'E'I E

LCaonhguration Device Options ...

Configuration Device Opktions B 5[
Options | Files |

Allows you to zet configuration device options.

Configuration device: EPC16

JTAG user code setting: hie means of configuring ;I

" Auto usercode

& Canfiguration device JTAG user code [32-bit hexadecimal): IFFFFFFFF

= tutomaticallyincrement JTAG user code for multiple configuration devices

[~ Digable nC5 and OE pullups on configuration device
¥ Compression mode
[T Low-valtage mode

Clock frequency: I EE MHz % l

— Clock setting:
Clock source: Ilnternal 'l Resst |

Divide clock frequency by: |1.D 'l

——

Cancel |

Description:

Allows pou to compress SRAM Object Files [ sof] stored in a Programmer Object File ﬂ
[.pof] for & configuration device.

0K I Cancel |
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m Choose Device
Configuration Mode &
Available Options

— Generates Correct
Configuration &
Programming Files Every
Compilation

m Enables Special Features

of Configuration Devices

— Enable Programming File
Compression

— Set Configuration Clock
Frequency
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Programming Files Tab

- x
. O u t p u t F I | e S A I Wa’yS Dual-Purpose Ping I Yoltage | Fir Placement

General I Configuration Frogramrming Files | Unuzed Pinz
Created

Selects the optional programming file formats to generate. For device families with
. . multiple configuration schemes., if you zelect a pazsive configuration scheme in the
— PO F ( P rog ram min g ObJ eCt Configuration tab, the Quartus || software always generates an SRAM Object File [ sof)
and either a Partial SRARM Object File [ pzof] or a Programmer Object File [.pof].
Fi |e) depending an the configurable device you are targeting.

™ Merge this Heradecimal [Intel-Famat] File [ hex] into the autput files:

— SOF (SRAM ObjeCt Flle) [r7an St

O h S | | O W T abular Test File L ™| Serialveston Format Bile [ svf]
. t e r e e Ctab e utp ut ™ Raw Binay File [.ibf) ™| [n Spstem Configuration File [isc]
[~ Jam STAPL Byte Code 20 File [jpc] [ JEDEC STAPL Format File [jam]

Fi |eS ¥ Compressed

[ Hexadecimal [Intel-Format] Output File [ bexout]

- JAM (\J E D EC STAP L) Start address: IEI— Count; Im

—_ J BC (\JAM Byte'COde) Dﬁenajri;irp;lti:::atT.ﬂhular Tesxt Ftile [_ttff]_ u:c:nt.ta;nir:g cnpﬂgur_atiun data that an inteligent ;I
external controller can use to configure the target device.

— RBF (Raw Binary File)

— HEXOUT (Intel Hex ~

Format) |

(] I Cancel |
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Unused & Dual-Purpose Pins Tabs

m Selects Usage of

Device & Pin Options

Cﬁsuw_l_:mﬁ.gtinn |
Dual-Purpoze Pins |

I nused Pins
Fin Flacernent

Prograrming Files
Woltage I

Dual-Purpose Pins
after Configuration Is
Complete

m |ndicates State of All
Unused I/O Pins after
Configuration Is
Complete

Dwal-Purpoze Pinz

Specify how dual-purpoze ping should be uzed after device configuration iz complete.
Maote: the default settings for each pin depend on the curent configuration scheme
selected in the Configuration tab, which is:

Fazt Pazzive Parallel

— Dual-purpoze pin uzage after configuration

HS, RS, nCS, C5

ROnEUSY

I Ilze as regular [0

Dratal7..1] I.-'l'-.s inpt tri-gtated

D ata[0] I.-'l'-.s input tri-ztated

nCEQ /2 in Stratix I

Led Lef Lef Led e

As5D0, nCs0 I |lze az regular 10

Device & Pin Options il

General I Configuration I Proaramming Files
Specify device-wide options for rezerving all unuzed pin: on the device. Torezerve
individual dual-purpose configuration ping, go to the Dual-Purpose Pins tab, To
reserve ather ping individually, click the ‘Assign Ping' button in the Device page of the

Settings dialog bow.

Reserve all unused pins
{7 As jnputs, ti-stated

1+ s oufputs, diving around

Az outputs, diving an unzpecified signal

Copyright © 2003 Altera Corporation
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Quartus Il Assembler Module

m Generates All Configuration/Programming Files
— As Selected in Device & Pin Options Dialog Box

m Ways to Run Assembler
— Full Compilation

— Execute Assembler Individually
e Processing Menu = Start = Start Assembler

e Generates Files without Full Compilation
— Switching Configuration Devices
— Enabling/Disabling Configuration Device Feature

— Scripting

20 YEARS of
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Open Programmer ¥

4’ Quartus II - C:/quartus4_0/qdesigns/fir_filter/compile/compile_Fir_filter - filtref . E n a b | e S D eVi C e

File Edit Wiew Project Assignments Processing | Tools  Window  Help

] o Run imulation Tool ] 1
= D A n |§ ‘ 33 El ‘ =B |k? EunzzijimingtﬂnalTysis Toal Program m I ng

ﬁ @ ’E@ @ E e Launch Software Debugger Chrl+3hift+0
: =ix — ByteBlaster™ Il or

ﬁ Compiler Tool

tyCu:um|:ui|atiur1 Higrarc... —— > Smulator Tool Byte B | aSte r M VTNI Cab | eS

B3 finef = - 0 E Timing Analyzer Tool
EDF

&% Chip Editor — USB'BlaSter

&p RTL Yiewer ]

O — MasterBlaster™ Cable

t":; Megatizard Flug-In Manager. .. f —_ A P U (Alte ra P rog ram m i n g

15| SOPC Builder ...

Tcl Scripts. .. i U n It)
Customize, ..

o = Opens Chain Description
' File (.CDF)

— Stores Device Programming
Chain Information

20 YEARS of
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CDF File

m Lists Devices & Files for Programming or

Configuration

m Programs/Configures in Top-to-Bottom Order

(ifbrefcdl =10/.x|
&, Hardware Setup...| | ByteBlastertty [LPT1] Mads: [ TAG 7| Progess: | 0%
Wi Start File: Device Checksum Usercode F'roglram.f Werify S Examine Sécu”t}l

Configure Check Eit

mii Stop 1. ...fir_filker/simulateffilkref sof  EP1C3TI00 00055030 FFFFRFF I L] [ il

Z. ...emo_restoredfcounter,pof EPCZ O00E716E FFFFFFFF ] ] | | ]

ﬁﬂ Auta Detect 3. ...o_restored/counter_1.pof  EPC2 O007AEA4 FFFFFFFF O O O [l ]

4, ...0_restoredjcounter_Z.pof  EPC2 00034363 FFFFFFFF (| [ | 1 O

> Delete S, ...o0_restoredfcounker_3.pof  EPC2 02CS11EE FFFFFFFF O O O O O

: 6. ...QII3.0_labsflockit/lockit.sof - EP1510F7&0 002AF707 FFFFFFFF [l [l ] [l [

G 2dd File...
B8 Changs File.. N
ml Save File...

2 Add Device...
0
wﬂ [ty

When Adding Files, the
Device for that File is
Automatically Chosen
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Programmer Toolbar

W filtref.cdp*

m Start Programming
wi Start File
m Auto Detect Devices in JTAG Chain o op L
. . ﬂ]ﬂ Auto Detect 3.
m Add/Remove/Change Devices in X Dette
Cha| N (2 Add File... "
. . 1S Change File...
m Add/Remove/Changes Files in T
Cha|n G Add Devics...
: : : 14 Up
m Change Order of Files in Chain Do
m Setup Programming Hardware
Note: All Options are available the Edit Menu except Start Programming & Auto Detect
which are available in the Processing Menu
Copyright © 2003 Altera Corporation AIEIERA
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Setting up Programming Hardware

Click on the Hardware
Setup Button

=101 ]

~a

s

E—

. : Program. . Blatk- ) Security
wii Start File: Device Checksum Usercode i Werify E=amine ]
Configure
mfl Stop EP1C3T100 00055030

FFFFFFFF
OO0E 7 165 FFFFFFEFF

Hardware Setup... | JFvteBlastertdy [LPT1] Made: |JTAG j Progress: | 0z

...fir_filker simulatefFilkref sof
redicounter, pof

# futaDetect | | 3. ...0_restoredfcourter_1.pof  EPCZ Q007 AEAd FFFFFFFF
4, ,..0_restoredjcounter_2.pof  EPC2 00034363 FFFFFFFF
> Delete 5. ...0_restoredfcounter_3.pof  EPC2 02C511EE FFFFFFFF
6. . QII3.0_labs)lockitlockit, sof - EP1510F780 O02AF707 FFFFFFFF
(% AddFle. |
Hardware Setup |

Hardware Settings |JTAG Seltingsl

Select a programming hardware setup to use when programming devices. This programming
hardware setup applies only ta the current pragrammer windaw,

Curently zelected hardware: ButeBlagtert’ [LPT1]

— &vailable hardware itemns;
Select Hardware
Hardware | Server | Fort | 4|

ByteBlasterhdy Local LFT1 Add Hardware...*
N

Choose the
Hardware Settings

Cloze

20 YEARS of
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Chain Programming Modes

g FEas e e T ode:[7Tas =] P
Wi Start | File Device Checksum Lln- i r|:|| ramimn
=T | Fill e foi ir=Tinn . noneenen eatictive serial Programming
m Altera FPGAs CPLDs & Non-Altera Devices
— JTAG

m Altera FPGAs Only

— Passive Serial
— Active Serial

m CPLDs & Configuration Devices in APU

— In-Socket
20 YEARS of
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Programming Options

m Program/Configure
— Applies to All Devices

m Verify, Blank-Check & Examine

— Configuration Devices
— MAX 7000 & MAX 3000 To Program, Verify, Blank-

I I Check, or Examine the
m Security Bit Device, Check the

~ MAX 7000 & MAX 3000 Appropriate Boxes

Wmy_chain.cdf - / N =] e
4

&, Hardware Setup. | |ButeBlasterty [LPT1] Mode: [JTAG =] Progesy 0%

b Start File Device Checksum Usercode ng.ramj WYerify s E xarnire Sécunt}l
Caonfigure Check Eit
mil Stop 1. ...fir_filterfsimulateffitref .sof  EP1C3T100 00055030 FFFFFFFF O ] ] ]
Z. ...emo_restored/counter . pof 000B7 166 FFFFFFFF [ [
ﬁﬂ Auto Detect 3. ...0_restoredfcounter 1.p0f  EPCZ 0007 AE A4 FFFFFFFF ] ]
4, ...0_restoredfcounter_2.pof  EPCZ 00084363 FFFFFFFF O |
» Delete S. ...0_restoredfcounter_3.pof  EPCZ 02CS11EE FFFFFFFF | |
: 6. ...0013.0_labs|lockitflockit,sof  EP1510F730 00zAF7O7 FFFFFFFF O E] | |
AL 0 e
20 YEARS of
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Bypassing Devices in JTAG Chain (1)

ﬁ my_chain.cdf = | I:Ilﬂ
&, Hardware Setup..| | ButeBlastertty [LPTT] Mods: [1TAG | Progeess:| 0%
Program. Blarik- Securit
Wi Start | File Device Checksum sercode g. erify Exarmnine y ¢
Configure Check, Bit
Wi Stop | 1. ...fir_filker/simulate)filkref sof  EP1C3T100 0005500 FFFFFFFF [l ] [l ]
2. ...emo_testored/counker pof  EPC2 DDOBF16E FFFFFFFF [l ]
ﬁnﬁutn Detect | 3. ...0_restoredfcounter _1.pof  EPC2 D007 AES4 FFFFFFFF | ]
4, ,..0_restoredicounter_2.pof  EPCZ 00034363 FFFFFFFF O O
7 Delete E. ...o_restoredfcounter_3.pof  EPC2 02CS11EE FFFFFFFF [w] [w] [w] ] ]
B. ...0003.0 labsilockitfiodkic sof  EF1510F 780 O0zZAF 707 FFFFFFFF
s 4dd File. . )
e Change Eile... |
Method 1 : Add Programming File & Leave
Program/Configure Box Unchecked
20 YEARS of
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Bypassing Devices in JTAG Chain (2)

i my_chain.cdf I 10| x|
é;a Hardware Setup... | ByteBlasterM [LPT1] Mode: IJT,L\G j Progress: | nx
Program/ Blank- Securit
Wi Start File Device Checksum |Jsercode g, Werify Examinz y e
Configure Check Bit
mb Stop 1. ...Fir_filker/simulate/fikref sof  EP1C3T100 00055030 FFFFFFFF ] ] ] ]
2. ...emo_restoredfcounter. pof - EPCZ DO0E7 166 FFFFFFFF O O
ﬁﬂ Auto Detect 3. ...o0_restored/counter_1,pof  EPCZ2 0007AEA4 FFFFFFFF F8| J
4, ...0_restored/counter_Z.pof  EPCZ D00SA363 FFFFFFFF O O
7% Delete 5. ...0_restored/counter_3.pof  EPCZ 02C511EE FFFFFFFF O |
6, it lockit, sof  EP1510F730 O028F707 FFFFFFFF O O O O O
B add File... ‘q . <none = EP1525F 780 00000000 <none: O O O [=] O
B& Chanae File...
Save File...
L 5
G Add Device... > - : PST .
CITTTEZN)> Jr— Method 2 : Click on Add Device
Up T TAPERZ0RC | TTEFISI0 = Mo, .
u CIAPEX20KE CJEP1S108672 Button & Select Device to Leave
ﬁ” B EASC devices EEF"I S10F434 Impart... | . . .
Cyclone EP1510FE72
CIEMBEDDED_PROCESSOR LIEP1510F780 Erpor._| the Programmlng File Field Blank
E Erhanced Configuration Devices E EP1520
EPC1 EP1520B672 -
EEF’C2 EEP1S2DF484 &I
ExCALIBUR_ARM EP1520FE72
EFLEM oK EEFW 520F 780 ﬂl
FLEXT0KA EP1525
EFLEM OKE EEM 5258672 Chizct |
FLEXEO000 EP1525F1020
[CIFLE»&000 [CIEP1525FE72
[ Maeda000s
[ Mas7000aE EP15320 b
[ Max70008 [CJEP1530B956
[ Ae70005 [CJEP1530F1020
[t ae4a000 [CIEP1530F720
[T ercuy [CTEP1540
[w] Shratiz [JEP1540E956
[C] Shratiz G = [CIEP1540F1020
=] CIEP1540F1508 |
ITI Cancel
20 YEARS of
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Adding Non-Altera Device to Chain

[fimy chainedf =0l x|
2. Hardware Setup...| |B_|,|tEE|EIStE[M"-.-" [LPT1] Mode: |JTAG ~| Progess: | 0%
. ; Frograrm/ ’ Blank- i Security
Wi Start | File Device Checkzum |zercode : Wiy Examine y
Configure Check. Bit
i Stop | 1. ...fir_Filter(simulate/fitref sof  EP1C3TI00 00055030 FFFFFFFF O il ] il
2. ...emo_restared/counter . pof  EPCZ O00E7 166 FFFFFFFF I I
*Fﬂ Auto Detect | 3. ...0_restoredfcounter_1.pof EPCZ 0007AEA4 FFFFFFFF ] ]
4, ,..0_restored/counter_2.pof  EPCZ2 0005A3E3 FFFFFFFF [l [
> Delete | 5. ...0_testoredfcounter_3.pof  EPCZ 0zC511EE FFFFFFFF O O
[T j vl (I QOZAFFOT7 FFFFFFFF : : : : :
2 dd File... ¢ 7. <none: MY DEVICE Q0000000 < None =
B8 Chenge e | Click New & Create User-Defined
: s e De\"ces to Add Non_AItera
i Gavefie. [TAFERZOKE =] | | [@wv_oence New.. . .
Hoe T Devices to Chain
ﬁ Add Device. . > EEMBEDDED_PHDEESSDH
Enhanced Configuration Devices !
A | ClEpc2
P CIEXCALIEUR_ARM :
E FLEXTOK. ~ Device
OFEaKE Meme: |MY_DEVICE
CIFLEXE000
[CIFLEXB000
LI M2x30004 — Inztruchion register
Elvesgios.
[ Max70005 Length: I8 [
CIMexa000
Hoen ~ITAG D
[ Stratis G4
[WIUser Defined e D I b agh, I
AddJTAG ID... | Femove |
I sllow rore 20 YEARS of
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Starting the Programmer

Click Program Button Once CDF File &
Hardware Setup Are Complete

Progress Field Shows the Percentage
of Completion for the Programmer

\ =10/ x]

|Eytea|asterw [LFT1] N TG B pngrESS:| ‘ i

ﬁ my_chain.cdf

-
2=, Hardware Setugdl

< Wb Start }ile Device Checksum lsercode F'rl:uglram.-" Wiy Sl Exarnire Sracurlt}l
Configure Check Bit

mi Stop | 1. ...fir_Filker/sirmulateffilkref,scf  EP1C3T100 000S50E0 FFFFFFFF ] ] ] ]
2, ...emo_restored/counter, pof  EPC2 O00ET16E FFFFFFFF ] ]

ﬁﬂ Ao Detect | 3. ...0_restoredfcounter_1.pof  EPC2 0007 AEA4 FFFFFFFF ] ]
4, ,..0_restoredicounter 2.pof  EPC2 00084363 FFFFFFFF O O

> Delete 5. ...0_restoredfcounter 3.pof  EPC2 02C511EE FFFFFFFF [v] [w] [v] [ ] []
E. ,..00[3.0 labsjlockitiockit,saf  EP1510F7E0 O0ZAF7O7 FFFFFFFF

s Add File...

;"5 Ehange File...

20 YEARS of
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Converting SOF Programming Files

&, Quartus II - C:/quartus4_0/qdesigns,/fir_filter,/co
File Edit Wew Project Assignments Processing  Too

[ new... Chrl+M
= Cpen... Crl+0
Close Ckrl+-F4

@ Mew Project \Wizard. ..

l&? Open Projeck. ..
Convert Max+FLUS II Project. ..
Save Projeck

Close Project

(el P Convert Programming Files

Tl |§? | &
=5}
b Tid

* Creates Multi-Device .POF for
Enhanced Configuration Devices

» Enables Compression & Other
Configuration Device Options

Specify the input files to convert and the tope of programming file bo generate.

You can alza import input file information from ather files and zave the conversion zetup information created here for

future use.

— Cotversion setup files

E Save Chrl+z
Save As...

Saye Current Report Seckion A5,

File Properties. ..

Create | Update
Expork, ..

B Fage Setup...
& Brink Preswiew
&5 Print... Chrl+F

Recent Files

Recent Projects

Exit AlE+F

3 2 e S I e )

—_—

Open Conversion Setup Data...

Save Converzion Setup...

r— Dutput programming file

Pragrarmming file bype: IF'mgrammer Object File [.pof)
Options... | LConfiguration device: IEPC1ELICBB j Mode: |2-bitF'assiveSeriaI

File name: |E:'\QuartuslI3_0‘\qdesigns‘\fir_filter\compile\output_file. pof

Remote/Local update difference file: INEINE
[~ Memary Map File

Ll [ L Lol

r— Input flles to convert

File/Drata area Properties Add Data |
M ain Block Data
=1 SOF Data Page 0 Add Eile... |
[=1-Bit 0
b filtref zaf EP1510BE72 Hemove I
[=1-Bit 1 —
- lockit, sof EP1510F7E0 Up
Bottorn Boot D ata -

Down

[

Eroperties

oK

| Cancel |
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Creating Jam™ STAPL

= 3
#' Quartus II - C:/quartus4_0/qdesigns/fir_filter/compile/confiPoNGELNECEEITS |B5’tEB'aStE'MV (LPT1] Made: [1TAG 7| Progress: | 0%
File Edit Yiew Project  Assignments Processing  Tools  MWindow T T e
D M File Device Checksum Uszercode et Werify ot E xamine o
Mew. .. Chpl4+M onfigure et i
Ry cd | k2 | 4 @ % i Stop Fir_Filter/simulate filtref.sof EP1C3TL00 00055030 FFFFFFFF [] []
= Open... Chrl4+-Cr dfcourter pof BB FRFFRFRE R S s
4 uto Detect N _Lpof FFFFFFFF @] il
Close Ctrl+F4 . .0_trestoredfcounter_2.pof  EPC2 00084363 FFFFFFFF (] [l
— M . ..0_restoredfcounker_3.pof  EPC2 02C511EE FFFFFFFF 0 0O
@ Mew Project Wizard... : : . QII3.0_labsflockitflockit. sof - EPLS10F780 O0ZAF707 FFFFFFFF 0 0O
(& Open Project il Fegi.. |M 2 Add File...
pen Project. .. 1 -
: % illiL BE ChangeFile...
Canvert Max+FLUS IT Project. .. 0 —_—

Bl saveFie..
D0 [ Add Device..
i
oo | Create JTAG CDF

Save Projeck

Close Project

H Save Ckrl+5

Save As...

Save Current Repork Sechion A,

File Properties. ..

in

Zreabe HEL Design FHie fi Create JAM, S¥F, or ISC File ﬂ

Expork... zreate Symbol Fles for €

Convert Programming Files. .., Create AHOL Include Files for Current File SN 2 tgdezignshhie filkerscormpilebrg chain.jang
B Page Setup. .. Create Desian Hle From Selected Block. . File format; IJEDEE STAPL Format [.jam] j
@ Brimt Brewisw Update Design Fle from Selected Black, : ; ;

d —Operatioh—————— Programming options
&0 Prirtt. . Chrl4P - el
Create Signal Tap 1D Lisk File (= Emgram |- Elank-check
Recent Files = Werify |7 Yerify

Recent Projecks

— Clock frequency

TCE. frequency: |1 0.0kMHz

Exit Alt-+HF4

Supply voltage: I'I_E wolts j

0K I B | 20 YEARS of
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Exercise 6 or 7 (Optional)

Please go to Exercise 6 or 7 in the
Exercise Manual
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Programming/Configuration Summary

m Setting Device Options

m Generating Programming Files

m Programming Device or Devices in Chain
m Converting Programming Files

Copyright © 2003 Altera Corporation AIEIERA
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Class Summary

m Design Entry Techniques

m Project Creation

m Compiler Settings & Assignment Editor
m [iming Analysis

m Simulation

m Programming/Configuration
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Learn More through Technical Training

With Altera's instructor-led training courses, you can: With Altera's on-line training courses, you can:
~Listen to a lecture from an Altera technical training

. . ~Take a course at any time that is convenient for you
engineer (instructor)

»Take a course from the comfort of your home or

~Complete hands-on exercises with guidance from an  fice (no need to travel as with instructor-led courses)

Altera instructor

Each on-line course will take approximately 2-3 hours

»Ask questions & receive real-time answers from an to complete

Altera instructor

»Each instructor-led class is one day in length (8
working hours).

www.altera.com/training
View Training Class Schedule & Register for a Class

20 YEARS of
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Advanced Quartus Il Course

m Accerating Design Cycles Using Quartus |
— LogicLock
— Chip Editor
— FPGA Optimization
— SignalTap Il & SignalProbe
— Command-Line & Tcl Scripts
— HardCopy Software Support
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Altera Technical Support

m Reference Quartus Il On-Line Help

m Consult Altera Applications (Factory Applications
Engineers)
— MySupport: http://www.altera.com/mysupport
— Hotline: (800) 800-EPLD (7:00 a.m. - 5:00 p.m. PST)

m Field Applications Engineers: Contact Your Local Altera
Sales Office

m Recelve Literature by Mail: (888) 3-ALTERA

m FTP: ftp.altera.com

m World-Wide Web: http://www.altera.com
— Use Solutions to Search for Answers to Technical Problems
— View Design Examples
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