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Objectives

Create a new Quartus® Il project
Choose supported design entry methods
Compile a design into an FPGA

Locate resulting compilation information

Create design constraints (assignments &
settings)

Manage |/O assignments
Perform timing analysis & obtain results

© 2008 Altera Corporation—Confidential
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Class Agenda

m Intro fo Altera &
Devices

m Quartus |l Feature
Overview

m Design Methodology

m Projects
— Exercise 1

m Design Entry

— EXxercise 2

© 2008 Altera Corporation—Confidential

m Compilation
— Exercise 3

m Settings &
Assignments
— Exercise 4

m |/O Planning
— Exercise 5

m [iming Analysis
— Exercise 6
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Overview
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Quartus Il Design Software

m Fully-integrated development tool

— Multiple design entry methods
— Logic synthesis

— Place & route

— Simulation

— Timing & power analysis

— Device programming

© 2008 Altera Corporation—Confidential
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Quartus Il Default Operating Environment

Quartus |l - C:faltera_trn/Quartus || Software Design Series Foundation/QIIF8_0/Ex3/Verilog/pipemult - pipemult - [ pipemult.v]

EEC File Edit Wiew Project Assignments Processing Tools  Window  Help B -
g S pipemult R - R R LAl B R B LR ORE R
Project Mavigator - X EEC pipemult v ]
E nitity |
Cyclone |I: EP2C5F256C6 = oculs paEmu LR A
: - 5 clkl
=1 20 pipernulk . :I £
et i 3 wren
F-, mult:mult_inst ProjeCt o £ 4 data;
i - - 0 .
B emam st | Navigator 5 datab,
& rdaddress,
LY 7 wraddress, .
HierarchyJ Files] & Design Units ] “% g q TOOI VIeW
Cy) =) 1 -
Tasks. . A% g window
Flaw: |FuIIDesign Lj 0w 11 input  clkl:
- 12 input wEen;
Taskb¥ =7 = |T|me® | @ 13 input [7:0] datasz;
B G bl Proied — 14 imput  [7:0] datab;
L Advisors i | | s =0 5 input [4:0] rdaddress;
& U Create Design | | | =k 16 input [4:0] wraddress;
= | .t'_lssign Fo_n__strai_ntf = 17 output [15:0] or
E P Compile Design ] = = 18
Ct.@) Program Device (Open Programmer) 13 reg [15:0] -
EI[:I \:-"e.r.if_;,.llje;ign 32 wire [15:0] mmlt to ram, ram out;
[ Export Database
5 'Arfh.i\.fe IL-;mie'c't Tas ks <
Z3 /4 Imsert multiplier instantiation here
H z4 Ermulc mult _inst |
WIndow 25 .clock ( clkl ),
28 .dataa | dataa )., w
£ > £ >
o Type |Hessage ~
j) Infao: Elaborated megafunction instantiation "ram:ram inst|altsyncram:altsyncram component”
= y Info: Instantiated megafunction "ram:ra hent™ with the following parameter:
[E] y Info: Found 1 design units, including l H horam cogl. tdf
_y Info: Elaborating entity "altsyncram ool Message Wlndow Fayncram: altsyncran component|altsyncram cogl:auto_
[£] y Info: Quartus II Analysis s Elaboration was successtul. 0 errors, 2 warnings =
»
o 4 | >
0 5 - = z
/i Susten (3 )\ Processing (20) { Eviralnfo } Infol18]  Waming(2) Jy Ciiical Waming J Ever | Suppressed J, Flag [
g ]Message. 0of 53 1 ¥ | caf _] otk
For Help, press FL ln1z, Col 14 [wB o | Idl= .
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Main Toolbar

Execution controls

Compilation Report

File control Dynamic menus
buttons

Pin Planner TimeQuest

Chip Planner

&, Quartis Il - C:faltera_trnfQuartrs_ll_Software_Design_Series_Foundation/QIIF8_/Ex3Ver (log/pipemult - pipemult - [r/ipemult. v]
F

{\;'3: ile: Edit Wiew  Project  Assignments  Processing  Tools  MWindow  Help
D L@ & iz pipermult RN - G R o My k8 B G @
Project MNavigator - E@: pipemult.v l
E nitity |
Cyclone |l: EPZCAF25ECE IE] 1 Emodule pipemult| o
Do o 2 clkl,
- 5B pipernult | og
— - ik 4] 3 wLen,
----*'{ el rwlt_ingt 4 dataa,
B4, ramram_inst 5 datah,

To reset views:
1. Tools = Customize = Toolbars = Reset All
2. Restart Quartus Il

© 2008 Altera Corporation—Confidential Alm
Altera, Stratix, Arria, Cyclone, MAX, HardCopy, Nios, Quartus, and MegaCore are trademarks of Altera Corporation n

7




Detachable Windows

m Separate child windows from the Quartus Il GUI frame
(Window menu = Detach/Attach Window)

Dua D:falierz jdesig - . of - [R — Eﬂ

Nua D f2 File Edit Miew Toals ‘Window
R File Edt View |p=) PageTile | filtref Page: [1 o1 =
A= S te= Hierarchy List _ A
; ; [:E =[O filtref state_minst1 e
Project Mawvigatar @\ ] = ik
Entit / I B Instances clk:) =1k L TH el
-I’I AT + :I:l: Primitives rewt [ e wl Tollow| f——s e zel i[7 .00
. reset - ferel rel[1.4] rel[1.5]
H H = PFins
| Click again [ .01
E2] g 4 Mets
to re-attach . mutinst
hvalues:inst2
d[F..0) R
ﬂ relll.0] =5 latab[. 0
inztd
FRE
1] ¥}
{ ENA
— CLR
Hierarn:h_l,l File K.:‘
= cllo 2 -
L
£ pJ
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Tasks Window

m Easy access to most Quartus Il functions
m Organized into related tasks within two task flows

Full Design Flow
Perform all project tasks

Compilation Flow
Focus on compilation tasks

Tasks . ™ Tasks . %
Flaw: |Fu|| Desigh j Flow: |I:|:|m|:|ilatil:nn ﬂ
Task & [Timed | Task [Timed |
=l 5 Start Project =N Compile Design
- @ Open Mew Project Wizard (- W Analysis & Spnthesis
@3‘ Open Existing Project P Fitter [Place & Route)
:| Create Rewvizion ,-< P Azzembler [Generate programming files)
i :| Specify Project Libraries P Clazsic Timing Analysiz
L] Import Database [ B EDA Metlist Writer
] advizors " @ Program D evice [Jpen Programmer)
] Create Design
[ Assign Constraints
B Compile Design
@ Program Device |0pen Programmer]
| [Wenhy Lesigry
[] Export Database
O Avchive Project Double-click any
$ task to run >
© 2008 Altera Corporation—Confidential =
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Tcl Console Window

m Enter and execute Tcl commands directly in the GUI

View menu = Utility Windows = Tcl Console

x |[Quartus II Tcl Console

1+ |[# project_close

# project_open pipemult

# set_global_assignment -name WHOL_FILE mult.whd

# execute_flow —-compile

Tel Consale

m Execute from command-line using Tcl shell

— quartus sh --shell

© 2008 Altera Corporation—Confidential
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Tips & Tricks Advisor

® Quartus Il - [Tips & Tricks]

File Edit Window

=| Tips & Tricks

',;) What's Mew in this Release

- -*A2 Quartus II Features
/*-\lﬁJ Detach windows From the frame in the Quartus IT s
/*-\lﬁJ et advice on optimizing your design and the Featu)
/*-fiJ ek an Early Timing Estimate
/*-fiJ IJze Incremental Campilation
’# =& SignalProbe ko quickly pull out inkernal signals b
’,ﬁ) IUse the PowerPlay Power Analyzer to check, For po
’,ﬁ) Use Metlist Wiewers bo view wour design schematic

=&} Software Options
’Hl,) Generabe Compact Report Table Format
"Hl') Additional report file options
"Hl') Run Process at Lower Priority
CA) MANHPLUS IT Look and Feel
z":iJ Add Tel commands bo boolbar buktons
‘A1) Update assignments to disk immediately
‘&) Suppress Messages
z"'fiJ Color messages during command-line compilakion
/*-fiJ IJse an External Text Editor
’# Change the Toaolkip Delay

- ,11|) Project Settings
‘L) Enable Yersion-Compatible Database
"1} Hide Entity Mame
‘L) Specify the output directory for compilation resulks
"Hl') Specify what is done during a normal compilation
"Hl') Choose how the Fitter will process yvour design
"Hl') IUse Physical Synthesis to improve performance
/*-\lﬁJ IJse Synthesis Metlist Optimizations to improve perf
/*-\lﬁJ IUse the Design Assistant to check Far errors

Toals

L4 ¥
For Help, press F1

Get an Early Timing Estimate

Recommendation | v'ou can get an early timing estimate without running a full compilation.

Dezcription

Action

Help menu = Tips & Tricks

T'ou can uge the Start Early Timing E stimate command on the Processing menu
to get a full timing report based on estimated delays for the design. This command
canh run the Fitter up to ten times faster than a full fit and produces estimated
delays within 20% of what a full compilation can achieve.

I1ze the Start Early Timing E stirmate command on the Processing menu to run an
early timing estimate. v'ou can specify settings for the early timing estimate in the
Settings dialog box when a project iz open.

Open Settingz dialog box - Early Timing E stimate page

Provides useful instructions on

using the Quartus Il software &

links to settings.

Available sections include:

* New features in current release

* Helpful features and project
settings available to designers

© 2008 Altera Corporation—Confidential
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AITERAY

Quartus |l Software Design
Series: Foundation

Quartus Il Projects

K
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New PrOJect Wizard

E|:||I: Wigw  Project  Asg

D e F|Ie menu
= Open... Chr+0
@ Mew Project \Wizard. .
~ . "
[B- Open Project... k41
Conwert MAKLEPLLS TT Project
Task & [ Time &

=l a Start Project

@ Open Mew Proj
: @? Open Exizting Project
1 Create Revizion

D Specify Praject Libraries
t..[| Import Database

Tasks

Name of project can be
any name; recommend
using top-level file name

Top-level entity does not
need to be the same name
as top-level file name

Tcl: project_new <project_name>

© 2008 Altera Corporation—Confidential

New Project Wizard: Directory, Name, Top-Level Entity [page 1 of 5] E|

YWhat iz the working directory for this project?

YWhat iz the name of thiz praject?

C:halkera_trmCluartus_ll_Software_Design_Senes_FoundationGIF3_0ME <145 chematic .

pipernuilt

exactly match the entity name in the design file.

-]

YWhat iz the name of the top-level design entity for thiz project? Thia name iz caze sengtive and must

pipemult

I1ze Ewxizgting Project Settings ...

]

Select working directory

project & settings

Create a new project
based on an existing

¢ Back

Mext » | Firish | Cancel |

Altera, Stratix, Arria, Cyclone, MAX, HardCopy, Nios, Quartus, and MegaCore are trademarks of Altera Corporation
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Add Files

New Project Wizard: Add Files [page 2 of 3]

File name: ||

File name Type

Specify the path names of any non-default libranes.

< Back | MHest > |

Finizh

Select the design files you want to include in the project. Click Add &ll to add all design files in the
project directony to the project. Mote: you can always add design files to the project later.

add &l

L

zer Libranes... +\

Cancel |

Add design files

* Graphic (.BDF)
« 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

» Absolute & relative paths are supported

Add user library pathnames

 User libraries (any directory
containing files)

* MegaCore® AMPPSM libraries

* Pre-compiled VHDL packages

Tcl: set_global_assignment —name VHDL_FILE* <filename.vhd>
Tcl: set_global_assignment —name USER_LIBRARIES <library_path_name>
* Replace with VERILOG_FILE, EDIF_FILE, AHDL_FILE or BDF_FILE

© 2008 Altera Corporation—Confidential
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Device Selection

New Project Wizard: Family & Device Settings [page 3 of 5] [ Choose device
family and filter

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

Device Family Shaw in Avalable device' list res u Its
Family: | Cyclone Il 4 | Package: FEGA = /
| J Pin count: 256 - gl

Target device Speed grade: | Any < - -

™ Auta device selected by the Fitter v Show advanced devices < Ad Va n Ced | nfO rm atl O n

* Specific device selected in ‘fvailable deisg list [ =

on future devices
Available devices:
M ame Core v.. | LEs Uzer /... | Memnar... bed... | PLL -~
EF3CEF2REA7 1.2 B136 183 46 2
EF3CEF2BECE A 36 a3 42 E
EP3CEF2BECT 1.24 5136 183 12 4B 2
EP3ICEFZRECE 1.2 5136 183 423936 46
EP3ICEF2REIT 1.2 5136 183 423936 46 \
EP3ICI0F2EEAT 1.2 10320 183 423936 46 2 =g
EP3CTOF 25606 12¥ 1030 183 423936 46 2 Choose s peCIfI C part
EP3ICI10OF2E5ECT 1.2 10320 183 423936 46 2 Z "
CDord AC9EC S 1 40N 107 472000 AC ] number from Ilst or Iet
£ >
Fitter choose smallest,
= fastest device based on
I_ " " -
filter criteria

< Back | Mest » | Finizh | Cancel |

Tcl: set_global_assignment —name FAMILY “device family name”
Tcl: set_global_assignment —name DEVICE <part_number>

© 2008 Altera Corporation—Confidential m
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EDA Tool Settings

Mew Project Wizard: EDA Tool Settings [ page 4 of 5]

Specify the ather EDA toals - in addition to the Quartus || zoftware - used with the project.

Dezign Enty/Synthesis
Choose EDA tools o

. Tool name: |5_'.'n|:||if_'.' Pra j
& file formats oma: [ =

[ Run thiz tool automatically o synthesize the current design

Add or change
settings later

Simulation

Toal name: | ModelSim-Altera

H=l
=

Format; |VHD|—

[ Fun gat YHDL

Timing Analysiz

Toal narme: |F'rimeTime ﬂ

Format; |"'~"'Efi|'3'EI ﬂ

-
See handbook for Tcl command format ¢ Back | Mest > Finizh | Cancel |
© 2008 Altera Corporation—Confidential m
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Done!

New Project Wizard: Summary [page 5 of 5]

Project directary:

Project name:
Top-level design entiby:
Mumber of files added:
Murnber of user libraries added:
Device azsignments:
Family name:
Device:
EDA tools:
Dezign entmydzpnthesiz;
Sirmulation:
Timing analysiz:
Operating conditions:
WZCIMNT woltage:

Junction temperature range;

Yw'hen pou click Finigh, the project will be created with the following zettings:

C:/altera_trndQuartus_||_Software_Design_Series_Foundation/QIIF3_0/E #1/5chemati

pipermult
pipernmuilt
1]
1]

Cyclone [
EF3CRF25ECE

Sunplify Pro [YEM)
kadelSim-Altera [Werilag)
PrimeTime [¥erilog)

1.2
0-85°C

¢ Back | Finizh |

Cancel

Review results &
click Finish

© 2008 Altera Corporation—Confidential
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Opening an Existing Project

Edit  View Project  Assignments & Verilog @@@
Iy

MEw, .. ChrlM File Edit ‘Wiew Faworites Tools  Help

Qpern. ., Chrl+0 O Back ~ J ? /- ! Search Folders Elv

-~

File and Folder Tasks & ,J b
Chrl+1

@tﬂ Rename this File

Address Chaltera_trmiQuartus_II_Software_Design_Series_Foundation|QIIF7 _2\Ex2iverilog

cEE
2 28

} pipermult_assignment_defaulty

1 KE

pipermult. qws
CWS File

1KE

ipernult, gpf
uarkus 11 Project Filel

Canvert Max+PLLS IIru:ujeu:t... B Move this file pipeml.lllt.qsf
SF File
Save F‘rDjEEL D Zopy this file SKB
) &N Publish this fils to the
Close Project Weh pipemult. v
) E-mail this file Werilog File Type"
1KE

¥ Delete this fil

File = Open Project... OR

Double-clicking .QPF
file auto launches
Quartus Il software

Create | Update ¥

Corvett Programming Files. .

1 rhalkeral 7 1hgdesignst QIIF? _1Ex7Ticouner_dspitop_counter, gpf
2 Dihalkera\ 7 1ygdesigns QIIF7 _1\ExFhcounter_niositop_counter.qpf
3 Dnhalker a\ 7 1hgdesignst fir_filkerifir_Filker.qpf

4 nhalkeral 7 1gdesignstmy_new_projectimy_project, qpf

5 Dihalkeral? 1ygdesignst QIIF7 _1\Ex2iWHDL piperult. qpf

Recent Files
Recent Projects ¥

Exit Alt+F4

Select from most recent projects list OR Tasks window

Tazk [

=l a Start Project
- @ Open Mew Project Wizard
E? Open Existing Proj

© 2008 Altera Corporation—Confidential TCI: pro.iGCt_open <pro.iGCt_name>

Altera, Stratix, Arria, Cyclone, MAX, HardCopy, Nios, Quartus, and MegaCore are trademarks of Altera Corporation
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Project Navigator — Hierarchy Tab

Project Mavigakaor

x

Fa \ mult:instE

Select entity
& right-click

%

Entity | Logic Cells | LC Registers | temory Bit:
Cyclone: EF1CEF286CE
_Bt filtref 102 (9] ha
tapsinzt 32 [32) 32

515]

5

Sektings...

Set as Top-Level Entity

Locate in Assignment Editar

Create Mew LogicLock Region
2 J Locate in Timing Closure Floorplan

Locate in Chip Planner {Floorplan & Chip Editar)
Locate in Resource Property Editor
Locate in Technology Map Wiewer

Export Assignments. ..
Set as Design Partition

Expand Al
Prink Higrarche
Print All Design Files

Copy
Properties

Locate in RTL Viewer
Locate in De=ign File

Cpen in Main Window
v Enable Docking
Close *

_Hierarch_l,l Files | & Design LInits]

m Displays project
hierarchy after
project is analyzed

m Uses
— Set top-level entity

— Set incremental
design partition

— Make entity-level
assignments

— Locate in design file
or viewers/floorplans

— View resource usage

Full compilation or
Processing menu = Start — Start Analysis & Elaboration

© 2008 Altera Corporation—Confidential

Altera, Stratix, Arria, Cyclone, MAX, HardCopy, Nios, Quartus, and MegaCore are trademarks of Altera Corporation

19

/AYOTS RYA),



Files & DeS|gn Units Tabs

Project Mawigatar

F

_'-.I Files
=l N

il

ACCLIM. Y
- filtref. bdf
brvalues. v
taps.w
state_m.w

aCC. v
+l-|_] Other Files

Hierarn:h_l,lq Files D

ce [esign Files

Project Mavigator

+

] O O OO O O OO = O O O o = [

Tl

m

AEEEREREREERREEREA

3 Design Units

a_csnbuffer {AHDL enkity)
acc (verilog HOL entiky)
accum (Merilag HOL enkity)
addrore (AHDL enkiky)
alkshift {AHDL entiky)

fileref (Block diagram)schermatic entiky
hvalues (verilog HOL entiky)
lprn_add_sub {AHDL entity)
Iprn_mulk {AHDL entiky)
mpat_add {(AHDL entity)
rulk (Merilag HOL entiky)
mulbcore (AHDL enkity)
skate_m (Verilag HOL entity)
kaps (Werilog HOL entiky)

Hierarn:h_lrl ] Files@

© 2008 Altera Corporation—Confidential Alm
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m Files tab
— Shows files explicitly added to project

— Uses
® Open files
® Remove files from project
® Set new top-level entity
® Specify VHDL library
® Select file-specific synthesis tool

— Can also use Project = Add/Remove
Files in Project...

m Design Units tab
— Displays design unit & type
® VHDL entity
® VHDL architecture
® Verilog module
® AHDL subdesign
® Block diagram filename

— Expanded unit displays file which
instantiates design unit



Quartus Il Project Files & Folders

m Quartus Il Project File (.QPF)
m Quartus Il Defaults File (.QDF)
m Quartus Il Settings File (.QSF)
m db folder

— Contains compiled design information

m Synopsys Design Constraints (.SDC)
— Holds timing constraints
— Discussed later

© 2008 Altera Corporation—Confidential
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Project & Default Files

m Quartus Il Project File (QPF)

— Quartus Il version

: fir_filter. QPF
— Time stamp

— Active revision(s) QUARTUS_VERSION = “8.0"
DATE = “08:37:10 June 19, 2008"

# Active Revisions

PROJECT REVISION
PROJECT REVISION

"filtref™
"filtref_new"

m Quartus Il Defaults Files (QDF)

— Stores Quartus Il project setting & assignment defaults

— Example names: assignment defaults.qdf or <revision name=>_
assignment_defaults.qdf

— Found in local project or altera\<version>\quartus\bin directory

® Copy stored in local project directory read before original version in bin
© 2008 Altera Corporation—Confidential
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Quartus Il Settings File (QSF)

See “Quartus Il Settings
File Reference Manual”

. e for more details on QSF T
el Quartus Il - D:falterafT1 fadesignsifir_filterffir_filter - filtref, - [filtref.qsf*] X i]
. Sto reS a” Settl ngS & File Edit Wiew Project Processing Tools  Window ass'gnments & syntax

aSSignmentS @ z1 # Alteras recommends that you do not modify this file. This -

22 # file i= updated automaticslly by the Quartus II software

] M 23 # and any changes you make mway be lost or overwritten.
(constraints) v |2
o 25
26
[ | Uses TCl Syntax 27 # Project-Wide Assignwents
28 # ========================
= 29 set_global assigmwent -name
m Can be edited : 30 set_global sssignment -name M _TIME DATE "08:37:10 APRIL 10, 20077
A 31 Zet_global assigrment -nsmwe 5
% 32 set_glokbal assigmwent -nswe VERILOG FILE mult.w .
manua”y by user “% 33 get_global assignment -name VERILOG FILE accum.wv Reorganlze QSF
34 set global assigmoent -nsme BDF FILE filtref.bdf H
% 35 set_glokal assigmment -nswme VERILOG FILE hvalues.wv based c_)n categorles
36 set_global assigmment -nsmwe VERILOG FILE taps.v (PrOject menu)
@ 37 set_glokbal assignwent -nawme VERILOG _FILE state_m.w
Add ﬁ 38 get_global assigmwent -nawe VERILOG FILE acc.wv
user 39 set_global assigmwent -name SMART RECOMPILE ON
comments (#) & | — Ia 40 set_global assignment -name YECTOR _WAVEFORM FILE fir.wvwf
41
Whlte space ol ‘4?* # This iz where my pin assignments are located
b 43 # ==========================

44 sef location assicnment PIN G1 —to clk
| 45 source "locatlon sssignments.tol”
— -
----- /ﬂ! NEW assignments

# Classic Timing Assignments

= 45 # =============‘============= added tO end Of flle
Source other (2% 49 set_global assigmwent -nswe FHAY REQUIREMENT "85 MHz"
B 50
TCLIQSF flles to 51 # Inalysi=z £ Synthesiz Assignments
O 5z # B L L EE L L
Ol’ganlze 53 get_global assigmwent -nawe FAMNILY Cyoclone
assignments 54 set_global assigmwent -nswe TOP_LEVEL ENTITY f£i ef
55 set_glokal assigmment -nsme DEVICE FILTER PACKgRE FEGA v
< >

Note: See Appendix for more notes on using QSF file.

© 2008 Altera Corporation—Confidential m
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Project Archive

m Creates 2 files

— Compressed Quartus Il Archive File (.QAR)
® Includes design files, QPF file, & QSF file(s)

® Option to include databases (db folder in project directory)
— Recompile necessary if databases not included

® Creates local QDF file for archive

— Archive activity log (.QARLOG)

m Example uses
— File storage (e.g. version control)
— Project handoff
e Useful for sending to Altera support
m Design files referenced from user libraries are included in
archive

Tcl: project_archive <project_name>

© 2008 Altera Corporation—Confidential Am
Altera, Stratix, Arria, Cyclone, MAX, HardCopy, Nios, Quartus, and MegaCore are trademarks of Altera Corporation n

24



Project Archive (cont.)

Archive Project

Project Menu or
Tasks window

Specify a Quartuz | Archive File far the cument project. The Gluartus 1| zoftware automatically
archives your zource deszign and project filez; the optionz below allow vou o include ather files.
The Including version-compatible database files option takes additional time ta archive the project.

Task [

[ Start Project
] Advisors
] Create Design
[ Assign Constraints
v g P Compile Design
@ Frogram Device [Open Programmer]
[ Werity Design
] Export Database

Archive Project

archive file name:

= |

v Archive curnent active revizion only
Inciude the follmaing optional database files
{# Mo databaze filez included [Recommended)

I (" Compilation and simulation databasze files [For curent wersions of the Guartus 1| software) I

| Database inclusion

" Wersioh-compatible database files [Far future verzsions of the Cuartus [ zafbware]
(" Inchude bath kinds of databaze files

[ Include functions fram system libranes

Add/Bemave Files... Cancel

N View files to be included in
archive and select files to add
to or remove from archive

© 2008 Altera Corporation—Confidential Alm
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Project Restore

m Decompresses .QAR into specified directory

Archive file name

© 2008 Altera Corporation—Confidential
Altera, Stratix, Arria, Cyclone, MAX, HardCopy, Nios, Quartus, and MegaCore are trademarks of Altera Corporation

26

Project Menu

Restore Archived Project

Archive name:

filtref. qar |

| Directory to receive

decompressed
Drestination falder: / project files
C:Mfiltref_restored

| Cancel

Tcl: project_restore <archive_file>




AITERAY

Quartus |l Software Design
Series: Foundation

Design Entry
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Design Entry Methods

. Q U a rtu S I I d eS i g n e ntry Top- Top-level design files can be

Level schematic, HDL or 3'-Party

— Text editor File | Netlist File
e VHDL
® Verilog
— Schematic editor
® Block Diagram File zg: .bsf .vhd v .v or.vhd .vh‘:i,v.i?r;dl,
® Graphic Design File vgm
~ State machine editor Block  Symbol  Text  Text PR Tex Toxt
e HDL from state machine file File . g
- Memory editor | ' | ' | | |
® HEX Generated within Quartus Il software Import:clgizot:)nof:-Party
e MIF
m 3"9-party EDA tools
- EDIF200
— Verilog Quartus Mapping (.VQM)
m Mixing & matching design files allowed
© 2008 Altera Corporation—Confidential -~
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28



Creating New Design Files (& Others)

File = New or 0| in Toolbar Tasks window
Mew .
rg' Tazk[&
Mew Quartus || Project |:| Start Project
SOPC Builder Syztem -
= [ esign Files & I:I Advisars
AHDL File =l E Create Demgn
Block Diagram/Schematic File 5 _____ Create M e s
EDIF Fil M B Create Mew Design File
State MachineFle . D DF'E-'H Ewizting Design File
S}'StEI’I’II"."IEr“DQ HoL Fle i D 'ﬁ'ddfﬂemnve F|IES ] PrDlEDt
Tl Script Fil : .
vzrianrEDLliile et Meaawizard Plug-ln Manager [IP cores and megafunchions)
WHOL File - H SOPC Builder [gystern generation)
=1 bemony Files

Hexadecimal [Intel-Format) File
demory Initialization File

-1 Wernfication/Debugging Files
|n-Spstem Sources and Probes File
Logic Analyzer Interface File
SignalT ap Il Logic Analvzer File

L o Wavstom Pl Create new files or start
Bk S tte New Project Wizard

Chain Description File
Synopzyz Design Constraints File
Text File

Cancel

© 2008 Altera Corporation—Confidential m
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Verilog & VHDL

VHDL- VHSIC hardware description language
— |EEE Std 1076 (1987 & 1993) supported
— |EEE Std 1076.3 (1997) synthesis packages supported

Verilog

— |EEE Std 1364 (1995 & 2001) & 1800 (SystemVerilog) supported

Create in the Quartus Il editor or any standard text editor

— Select different text editor app with Tools = Options for Text Editor

Use Quartus Il integrated synthesis to synthesize
View supported commands in on-line help

Learn more about HDL in Altera HDL
customer training classes

© 2008 Altera Corporation—Confidential
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Text Editor Features

b Quartus Il - C:faltera_trn/Quartus Il Software Design, Series_FoundationfQIIF¥_1/Ex1/¥erilogfpipemult - pipe... E@@

File Edit WYiew Project Processing Tools  Window

@ = = altsyncram - altsyncram compohent b
5a .wren a (wren), \ . . .
ih 59 .clockO (clock), F|ndlh|ghI|ght

a a0 Laddress a (wraddress) = = = A A O A
o H H : — r
o L atesm. (rdaddrese) | matching delimiters Preview window: edit
0 = - agta = (datal, before inserting & save
b (sub_wired), Insert Template
Collapse/expand |7 2“7 00 as user template
fu nctions lrl (1'hb0OY, Language templates: Preview: -
dressstall a (1'b0O), - Werlog HOL 4 Quartus II VYerilag Template
— ' Full Designs Af Binary up/down counter
a7 .addressstall b (1'b0O), R and ROM )
=] .byteena a (1'bl), SsinZTe Por FESAM : Enodule binary_up_down_counter
[=1=] Jbyteena b (1'b1), Simple Dual Port RaM [zingle « input clk, enable, count_up, reset,
70 .clockl (1'B1), Simple Dual Port Rtk [dual ol y output reg [WIDTH-1:0] count
71 .elockend (1'ki), True Dual Port RéM (single ch !
7z .clockenl (1'bil), T_lue [rual Part BAM [dual clac parameter WIDTH = 64;
, Single Port ROM _ _ _ o
.clockenz  (1'b1), Dual Part BOM #f Reset if needed, increment or decrement if counting is enabled
.clockend (1'hi1), 4. Shift Registers Elwgys @ {posedge clk or posedge reset)
=
.data b ({16{1'bl}} +)- State Machines eglnif {reset)
.ecostatus (), =|- Arithmetic count == 0;
+- Adders else if (enable == 1'b1)
oA (1, L Counters count <= count + {count_up ? 1 : -1);
" rden_a (1'b1), Binary Counter end
.rden b {1'b1}, Binary Up/Down Courter endrnodule
a0 .gren b (1'baj ) Binary Up/Diown Counter 1
g1 defparam - Giray Counter
i 82 : altsyncram component.address reg b o= "CLOCKE £l Mulipliers
""" a3 | 4 0 Ec'”_S"“CtS Save User Template
— . _ +- Logic
= gd I nsert Te m p I ate (Ed It men u) iput b3 +- Synthesis Attributes “Y'ou made changes to an Altera-provided template, however you cannaot save changes
3 g5 - HIT TV I OIS T T IO I TE T L p Ut | +- diltera Primitives ta the template. IF pou want bo save the changes, pou can save the template a5 a user
= — 5 CJ - b late.
(=131 altsyncram component.clock enable output_b User ] SIREE
g7 {3 " ifdef NO PLI : SPHSEJT_“’VB'"C'Q User template hame:  |my_binany_counteq
92 r +- AHDL |
93 altsyncram cowponent.intended device family | Quatusll TEL oK Cancel
o4 altsyncram component.lpm type = "altsynorar |#-TCL
— — +- Megafunctions
Bookmarks 3 2l a .
(on/off/jump to) |
Inzert | Close |
© 2008 Altera Corporation—Confidential Alm
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Schematic Design Entry

m Full-featured schematic design capability

m Schematic Editor uses

— Create simple test designs to understand the
functionality of an Altera megafunction
e PLL, LVDS I/0O, memory, etc...

— Create top-level schematic for easy viewing &
connection
® Convert Block Diagram File (.BDF) to HDL file (VHDL/Verilog)
or image file (.JPG or .BMP) (File = Create/Update)

® Convert HDL file to schematic block symbol file (.BSF; black
box) (File = Create/Update)

Note: Please see the Appendix for a more detailed discussion of the Block Diagram Editor and schematic entry.
Online training available: Using the Quartus Il Software: Schematic Design

© 2008 Altera Corporation—Confidential Alﬂ';m
Altera, Stratix, Arria, Cyclone, MAX, HardCopy, Nios, Quartus, and MegaCore are trademarks of Altera Corporation n

32




Altera Megafunctions

m Pre-made design blocks

m Benefits

— Configurable settings add flexibility
— “Drop-in” support to accelerate design entry

— Pre-optimized for Altera architecture
m Two versions

— Quartus Il megafunctions
— Intellectual Property (IP) megafunctions

© 2008 Altera Corporation—Confidential
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Quartus Il Megafunctions

m Free & installed with Quartus |l software
— Non-encrypted functions written in AHDL
— HDL simulation models installed in Quartus |l libraries

m Two types

— Altera-specific megafunctions (begin with “ALT")

— Library of parameterized modules (LPMs)
® Industry standard logic functions
e See www.edif.org/l[pmweb (EDIF.org archive) for more info

m Examples
— Multiply-accumulate (ALTMULT_ACCUM)
— On-chip RAM/ROM (ALTSYNCRAM)
— PLL (ALTPLL)
— DDR/QDR memory interface (ALTMEMPHY)
— Counter (LPM_COUNTER)
— Comparator (LPM_COMPARE)

© 2008 Altera Corporation—Confidential
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IP Megafunctions

m Must purchase license to use in finished design
— Logic for IP function is encrypted

m Two types

— MegaCore® IP

® Developed by Altera

® [nstall with Quartus Il software or download/install individually from
www.altera.com

— Altera Megafunctions Partner Program (AMPP") IP
e Developed by 39-Party IP vendors & certified by Altera
e Contact vendor for evaluating and licensing function

m All MegaCore functions & some AMPP functions support
OpenCore® Plus feature
— Develop design using free version of core
— HDL simulation models provided with |IP
— Generate time-limited configuration/programming files
— See AN320: OpenCore Plus Evaluation of Megafunctions

© 2008 Altera Corporation—Confidential Alm
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Example MegaCore IP

Triple-Speed Ethernet MAC

FIR Compiler

Fast Fourier Transform

DDR/DDR2 High Performance Memory Controller
CRC Compiler

PCI Compiler

© 2008 Altera Corporation—Confidential m
Altera, Stratix, Arria, Cyclone, MAX, HardCopy, Nios, Quartus, and MegaCore are trademarks of Altera Corporation n

36



MegaWizard Plug-in Manager

MegaWizard®
Plug-In

m Eases implementation and
MegaWizard Plug-In Manager, [ page 2a}

L] L]
configuration of e —
Wwihich megafunction would you like to customize? W_h h device family will you be Cyclone Il -
m eg afu n Cti O n S & I P Select a megafunction fram the list below sifa”?

=i Installed Plug-lns ich type of output file gé vou want to create?
. »] Altera SOPC Buider  AHDL
m GUI, command line or both || (&t
) +- & Communications ]
+ & DSP f* Verilog HOL
+ - Gates }
= Wwihat name o you want for the output file? Browsze. .
i _ +- & 110
Tools = MegaWizard Plug-In Manager e facms e
or TaSKS Window +- 8 JTAG-accessible Extenzions
-

emory Compiler

. M
MegaWizard Plug-In Manager [page 1] g| ]
2]

™ Return to this page for another create operation

The Megatwfizard Plug-n Manager helps you create or modify
dezign files that contain custom wariations of megafunctions.

Mate: To compile a project successfully in the Quartus || zoftware,
your design files rmust be in the praject directary, in the global user
libraries specified in the Options dialog box [Tools menw), or a user
library specified in the User Libraries page of the Settings dialog

YWhich action do you want bo perfarm? i
box [Agzighments menu).

{+ Create a new custom megafunction wariation Your current user library directaries are:

" Edit an existing custom megafunction waration
- ) - +- 8 Storage
" Copy an existing custom megafunction variation + -3 IF MegaStore

Copyright & 1337-2008 Altera Corporation

\
Select megafunction or IP

Cancel | < Back | et » | |

Cancel | | et » | |

Command line: gqmegawiz <-silent> <module | wizard>=<mf_name> <ports & parameters
options> file_name

© 2008 Altera Corporation—Confidential m
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Quartus Il Help or the web

M eg aWiza rd Exa m p I e Locate documentation in

ALTMULT_ADD

R R ab D ¢=1d]
= Multiply-Add megafunction | toou([_Doamentator
1
| Currently selected device Family: e
muft_add | Makch projectfdefault
Thr_ee step process _to sl E—
Conflgure megafunetlon Wwhat is the number of multiplhers? _ ~ | multipliers

1 Al multipliers have similar configurations

SN
E o
datab 0[15..0] cn,g—s\/ : ;|§T|
EN

result[32..0
+ el .

MLILT1 all .

pataa 1[15..0] Hows wide should the & input buses be? 16 | hits
ol — +

datab 1[15.10] a X F ool -E_I_| How wide should the B input buses be? 16 | bits

cil B ]
How wide should the tesult’ output bus be? 33 | hits

all /

datab: Unsigred
clock(l - | A,:,- I |Es!82:d

Updating graphical representation

Create an associated clock enable For each clock

Input Representation

‘What is the representation Format For & inputs? Unsgigned R

Resource usage

\ / What is the representation Format For B inpuks? Unsigned ~

Customization options

Resource Usage
4 dep_Shit + 33 Iut + 33 reg

| Cancel || < Back ” ek = ” Finish |

© 2008 Altera Corporation—Confidential m
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MegaWizard Output File Selection

© 2008 Altera Corporation—Confidential
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Summary

MegaWizard Plug-In Manager [page 9 of 9] -- Summary

'Gfl ALTMULT_ADD

Resource Lsage

4 dzp_Sbit + 33 Iut + 33 reg

mult_add
MULTO
dataa 0[15..0]
el —
1]
datab 0[15.0] : X} cﬂ-tl_l
] al
al
MULT
dataa 1[15..0]
el +
—
datab 1[15..0] a X} °”+_|_|
o0 al
al
clockl

datab: Un=zigned
dataa: Un=igned

| About ” Diacurnerikation

Turn on the files wou wish to generate. & gray checkmark indicates a file that is
automatically generated, and a red checkmark indicates an optional file. Click
Finish to generate the selected files. The state of each checkbox is maintained in
subsequent Megaiizard Plug-In Manager sessions.

The Megawvizard Plug-In Manager creates the selected files in the Following
directory:

Crialtera_trmyQuartus_IT_Software_Design_Series_Foundation|QIIF? _2\Solutions
Final_projectsischematich,

File | Description
[ mult_add. v Wariation file
O mult_add.inz AHDL Include file

O mult_add.cmp WHOL component declaration file
[ rult_add. bsf [uartuz 1 gymbaol e

A mult_add_inst.v |nstantiation template file

[ mult_add_bb. v Yerilog HOL black-box file

[ mult_add_waveforms. himl

I Sample wavetorms in surmary
Lemult_add wave®.jpg

Sample waveform file(z)

Default

-~ HDL wrapper file

m Selectable
— HDL instantiation template
— VHDL component declaration

(CMP)

— Quartus Il symbol (BSF)
— Verilog black box
— Behavioral waveform (.html)

=

ANERAW



State Machine Editor

m Create state machines in GUI

m Generate state machine HDL code (required)

— Manually by adding individual states and transitions
— Automatically with State Machine Wizard (Tools menu)

New state

New transition

State table

State machine
wizard

Input port
Output port

View
equations

ey

u
u
]

00

=
1]
(=

Bl Quartus II - C:/altera_trnfQuartus_lI_Software_Design_Series_
File Edit view Tools window

File = New or Tasks window
Select State Machine File (.SMF)

Generate HDL

{E]

© 2008 Altera Corporation—Confidential

Input Table - X
Inpuk Port |
B+ clock
E- reset
k B input1
@\ B input2
@
=
—, | Output Table - %
% Jukpat Pork
= || & outputl
L
#=h -
Double-click states &
transitions to edit
< properties: name,
® y N - H H
Source Skate | Destination State Transition eq uatlons, actlons
|1 | statel stateZ
2 | statel skakel OTHERS
3_ state2 skaked inputl & ~inpuk2
14| state2 stakel OTHERS
5 | states stakel input! | inputz
o 6 | stated skaked OTHERS
o
=
o
g General .}'\ States .}‘. Inputs .}‘. Outputs I}\'Tlansiliunsﬂ Actions I.I'r o
= A

Altera, Stratix, Arria, Cyclone, MAX, HardCopy, NigFor Help, press Fi
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F ro m S M F to H D I =98 Quartus Il - C:faltera_trnfQuartus_II_Software Design_Series_Foundat... E@@
| File Edit “iew Project Processing Tools ‘Window

@ ZZ Emodule 3M1 | -
23 clock, reset,inputl, inputz,
. . &% 24 cutputl) :
op z5
m Generate optimized code |¢| & .o
27 input rezet;
[ . 28 input inputl:
V r I r VH D L 29 input inputl:
e I Og O (= 30 trid reset;
: 31 tril inputl;
32 tri0 inputz:
u 33 output outputl:
m Add to project n e
35 reg reg outputl;
36 reg [2:0] fstate;
- 37 reg [2:0] reg fstate;
38 parasmeter statel=0,stateZ=1,stated=2Z:
= Required for use :
40 initial
41 | hegin
B Quesnus I - Cofalicre_t 1 i_Series_FoundetissdFE_00Saluifo i s 42 reg outputl <= 1'h0:;
Fle Edi Wews Took ‘Wndes 43 end
Fgait Tobd: L] s 44
= Tges Fust 45 alwvays @ (posedge clock)
;’_‘:; 16 = begin
L | e — 47 B if (clock] hegin
Q [T ||.|.'._'. ?i_r.g".r_ il Fipnt — 45 fatate <= reg_fstate;
— = - e = 49 outputl <= reg outputl;
i ¢ Ce2 50 end -
) e THERE i} - &1 end
= Ok T ——— = w s skl alhE 5
= :W_:'::‘MI cd \-:__\_T___,_- o 53 always [ (fstate or reset or inputl or inputl)
& T amr "“‘-—.______ ____H—P""‘- c4 = begin
= o e 55 = if (reset) begin
- 5e reg fstate <= statel;
57 reg_ocutputl <= 1'hbo;
P 55 end
w 59 = elze hegin
‘ ] 60 = case [(fstate)
. CTEETT I ; Thoie I Traein 61 = Statn?l: bn?gln _
i m 62 if (({inputl & inputZ))
Z THERS 63 reg_fstate <= statel;
EN AL B npul 64 else
=1 THERS 65 reg fatate <= statel:
5 | kL | a2 % =
L} SITHERS
i_ 67 reg outputl <= 1'bi;
u ] end
A [\ Burmad | Sabar } Trputs , Ougiz § Taanstisns e 69 = state2: hegiy “w
Fuog Help, ez Fi |Ready L
© 2008 Altera Corporation—Confidential Alm
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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 memory blocks (ex. RAM, ROM)
during power-up

— Initialization file data sent to device during device
programming

m Simulation

— Use to initialize memory blocks before simulation or
after breakpoints

© 2008 Altera Corporation—Confidential Am-;m
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Create Memory Initialization File

{1 3) Memory space editor opens

?ﬁ LPLICRE LS 01 - L FELLl . LD IR ICRE LS e e I L @
File Edit Wiew Project Tools  Sindow

File = New or Tasks window

Adidr | +0 | +1 | +2 | +3 | +4 | +5 | + | +T
255 (255 255 (255 (255 (255 255 (2585
255 (255 255 (255 (255 (255 255 (2585
16 255 (255 255 (255 (255 (255 (255 (248%
24 255 (2855 255 (255 (255 285 255 (245
32 255 (2855 255 (255 (255 285 255 (245
40 255 (255 255 (255 (255 285 255 2585
43 255 (255 255 (255 (255 285 255 2585
S6 255 (255 (285 (285 (255 (255 285 (2485
G4 255 |255 (285 |285 |2B5 (255 |255 |285
72 255 |255 |285 |2B5 |2B5 |255 |255 (255
an 255 |255 |285 |2B5 |2B5 |255 |255 (255
ot 255 |255 |285 |2B5 |2B5 |255 |255 (255
g6 255 |25 255 (285 (255 (28BS 255 (255

Mew Cuartuz || Project

SOPC Builder System
+- Deszign Files
=1 Memaomn Files
Hexadecimal [Intel-Format] File
Femory [nitialization File
+- Wernification/D ebugaing Files
+- Other Files

=

o0

1) HEX or MIF format

104 ] 1] 0 ] ] 1] 0 ]
112 0 1] ] 0 0 1] ] 0
Number of Words & Word Size =0 c L e c c L e c
:2 f; | t 128 0 1] ] 0 0 1] ] 0
eliecC
) . Mumber of words: | 258 136 o a u o o a u o
memory size 144 ] 1] ] ] ] 1] ] ]
word size: . 152 o o o F_Jo o o o
ITI Cancel | 160 ] 0 0 ] ] 0 0 ]
168 ] 1] 0 ] ] 1] 0 ] w
£ ¥
© 2008 Altera Corporation—Confidential Alm
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Using Memory File In Design

MegaWizard Plug-In Manager - RAM: 2-PORT [page 8 of 10]

RAM: 2-PORT

Specify MIF or HEX file in
MegaWizard

Do you wank ko specify the initial content of the mghnory:?

New _ram

|I| Farameker

Settings

Widths/Elk Type

Mo, leave it blank

data[7..0]
wraddrezs[4. 0]
NYTEN

! %es, use this file for the memory conkent daka
(¥ou can use a Hexadecimal (Inkel-farmat) File [ hex] or a Memaorsy

Initialization File [.mif])

rodaddress{d4. 0]

p EpEpey

clock

Block Type: ALTO

Filz name:  |pipemult, hex

May also specify MIF or HEX o
file in HDL using the
ram init file attribute

Resource Usage

256 ram_kits

Cancel + Back Mexk = Finish

© 2008 Altera Corporation—Confidential Alm
Altera, Stratix, Arria, Cyclone, MAX, HardCopy, Nios, Quartus, and MegaCore are trademarks of Altera Corporation n

44



AITERAY

Quartus |l Software Design
Series: Foundation

Quartus Il Compilation

© 2008 Altera Corporation—Confidential i-
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Processing Options

Processing

m Start Compilation F R RS Y KL e @ &

— Performs full compilation
m Start Analysis & Elaboration
— Checks SyntaX & builds database » = compistion Chri+L ‘ ]

| @ Analyze Currert Ele

only . | .
TN = stort ancysis s aboration

ffir_filterffir_filter - filtref - [filtref. bdf]

_ initi H ] Lpdate Memory Initialization File % Start Analysis & Synthesis Chrl4k
errorms Iinitial syntnesis 3 .
@ Campilation Repart Chrl+R. .{.'E Start Partition Merge =
. . [ )
Start Fikk
- Start AnaIySIS & SyntheSIS Start Compilation & Simulation  CerlH-Shift+ g art e . E
Stark A =
. . . | Generate Functional Simulation Metlist - . _sserln ..Er. ) I
— Synthesizes & optimizes code [ L | i oot
7§ Start TimeQuest Timing Analvzer rl+Shift+
. Sinulation Debug 4 -
Start EDA Metlist Wik
u Start Fltter & Simulation Report ChrHShiF R .,é SRl s |
qg Start Design Assiskant It
_ Places & routes deSIQn Carnpiler Toal %F Start PowerPlay Power Anakyzer  Ctrl+Shift+p
[=h Simulatar Tool - I
G t t t tl t E_’JCI TR . ¥ Start SignalProbe Compilation Chrl+5hift+3 |
_ assic Timing Analyzer Tao L
enera eS ou pu ne IS S ? v "_, Start IjO Assignment Analysis
é‘{r? PowerPlay Power Analyzer Tool

= Start Assembler T e
_ Ge n e rate p rog ra m m | n g fl |eS Lo Start Classic Timing Analyzer Constraint Check,

Start Check & Save &l Metlist Changes

m Start TimeQuest Timing Analyzer > H pe— |

< Start Equation Writer {Post-synthesis) [

m Sta rt | / O AS S | g nme nt An a | yS | S Start Equation Writer (Past-Fiting] 3

Start Test Bench Template \Writer

m Start Design Assistant . Stort EDA Syrthess

Start EDA Phrysical Svnthesis
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Status & Message Windows [

MFZﬁLl‘:'Zmp“atim Pmaﬁ% ;I'JTDED%D View menu = Utility Windows
Analpziz & Synthesis 100 % | nguyns
Fittes 8= 1) o001 [Timed |
Azzembler [ 0% | ﬂu@g‘i Cormpile D esign 00: 0057
TimeQuest Timing Analyzer | [0 || 00:00; q / Gl b Analpsis & Synthesis 0. 00; 35
\ Fitter [Place & Foute) 00:00: 22
Status bars |nd icate .:.jssembler [G.er?erate prugrammlng filez]
.- imelluest Timing Analysiz
compilation progress

Message window displays informational,
Messages warning, & error messages

Y
j_J Info: Started post-fitting delay annotation
ﬁ A ing: Found 16 output pins without output pin load capacitance assig
v P e AT Manually flag selected
1 Info: Design uses wemory blocks., Violating setup or hold times O nem =
E A Warning: The Reserwe All Tmuased Pins setting has not been specified, ang messages for Iater review
_iJ Info: Generated suppressed messages file C:faltera trn/Quartus IT Joftud _ _
j,,l Info: Quartus II Fitter was successful. 0 errors, 4 warhings /
jJ Infl:l: o e ol e e i Ol el il e e el ol e el el el ol il e e ol e e W
£ r— >
Syztem [2] }-.F‘m-::essing [1['3”{' Eutra Info }-.| Info [34] ;-'-.| Warning (9] ;-'\' Critic:al %/ arning .}". Error ;-\ Suppreszzed [B) )\IFlag [£]

|Message: 109 of 203 ﬂ ﬂ | J
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Message Suppression

m Hides messages from current & future compiles
— Ex. Known synthesis warning message already investigated

m Displays suppressed messages on different tab in
message window

m Stores suppression rules in <revision _name>.SREF file

2. Choose Suppress

H Timeluest Timing Analyzer Flag P 0%
‘ Hide L4
0 . > Suppress Exact Selected Messages
1 . nght-CIICk on = 2 Suppress All Similar Messages
message Zae Help Suppress All Flagoed Messages
— : Fitter routing operations ending: Message Suppresion Manager. ..
_!,J Info: The Fitter performed an Auto Fit o o Epable Docking

Info: 3tarted post-fitting delay annotat

Close

WMarning: Found 16 output pins without odToT

Import Message Suppression Rule File,

Export Message Suppression Rule File, .,

—r—

j,.,' Info: Delay antnotation completed SU.CCESSfU.llY
j,.,' Info: Design uses memory blocks. VWiolating setup or hold times of mewory block address registers for either
L\I A Warning: The Reserwe 411 Tmized Pins setting has not been specified, and will default to 'dAz output driving
i Info: Generated suppressed messages £ile C:/altera trnsfuartus IT Software
< 3. Suppress Exact,
b S—II.I'I.I 2 : = :
zherm (2 Proceszzing [103 Extra Info Infio (34 W arning [3 Critic:al "W arriiry Emor (Su rezzed (B Fla Al
E Y [2] g [ ],-'{,E ,:"'-, (34] ,:"'-, g (4] ,:"'-, d ,:"'-, ,:"'-, PP (E] d Slmllar, or Flagged
Meszage: 112 of 203 ﬁ
E' J J | messages
Open the Message Suppression Manager h o Tdle |

© 2008 Altera Corporation—Confidential
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Message Suppression Manager Tool

Message Suppression Manager

Suppressible Messages l Suppression Rules ] Suppreszed Meszages ]

3

Message Column
Message Tab
Flag

Hide

I A A

Twpe | Flag |Hessage -

y Info: Smart recompilation skipped module Analysi

-!.J InfD: i e o i e e i i e
\i.-" Info: Punning Quartus IT Fitter

j_J Info: Command: cuartus fit --read settings files

j',.' Info: Selected device EPLCEFZSECE for desion Qi

;J Info: Fitter is performing a 3tandard Fit compil
j.} Info: Fitter conwerted 2 user pins into dedicate
i‘\l A Warning: No exact pin location assignmenti(s) for

i Info: Fitter is using the Time(luest Timing Lnaly

'filtref. s

Critical Warning: 3DC file not found:

i Info: Deriwing Clocks
j',.' Info: Timing requirements not specified -- optim
;J Info: Found Z clocks
f Info: Completed User Assigned Global Signals Prov
11 TwrFrs TIANE T wmdinme vamidira N olahal yooibdiner yaon
< >

Suppress Exact Selected Meszages | Suppress All Similar Meszages |

als Help

v Enable Docking
Close

Calling "deriwe_clocks -period 1.07

et

Suppress Exact Selected Messages
Suppress All Similar Messages

Import Message Suppression Rule File. .,

Export Message Suppression Rule File. .,

Errar }'\' Suppressed }'\'Flag l.f'

o]

Cancel |

[N

m Useto
— View all suppressible messages

— View/add/remove suppression rules
— View messages suppressed for current & future compiles

© 2008 Altera Corporation—Confidential
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Compilation Report

m Graphical window containing all compilation processing

information
— Resource usage
— Device pin-out
— Settings and constraints applied
— Messages

m Opens automatically when processing begins

m Recommendation: Go through report for a design to get

sense of information being provided

m Information also available as text files in project directory

— EX. <project_name>.fit.rpt & <project name=>.map.rpt

© 2008 Altera Corporation—Confidential
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Compilation Report &

S Quartus Il - D:falteral71/qdesignsifir_filterffir_filter - filtref - [Compilation Report - Flow Summary]

File Edit Wiew Tools Window

EB Leg
BT Flow Summary
5 Flow Settings

5B Flow Non-Defaul: Global Settings

ZHER Fiow Elapsed Tine Window = Detach Window to
SR FlowLog release from Quartus Il workspace

- %ﬁ Analysis & Synthesis

&EER summary
+ %[:l Setkings
HEE Source Files Read

&HER Resource Usage Summary Flow Status Successhul - Thu Mayp 03 17:30:51 2007
&HER Resource Utilization by Entity Quartus |l Yersion 7.1 Build 156 04/30/2007 5J Full Version
+-&h0 State _Ma;hines Revizion Mame filtref
= g% Eptlmlz‘:tm; F'E?sultsb . Top-level Entitg Narne — filkref
¥ atameter Settings by Entity Instance )
+ &S5 LPM Parameter Settings Fam!I_-,- Cyclone
%ﬁ) Messages Device EP1CEF256CE
—|-&SHH Fitter Timing Models Final
%E Sul ket timing requirements  MAL
%@ Settings Total logic elements 162/5980(3 %)
EEER Metlist Optimi Total ping 2218512 %)
&5 Fin-Out File . Total virtual pins i
* gg Ees?“rf:‘? f,ECt'D” Total memory bits 0/92.160(0%)
evice Opkions
P Total PLLs 0/2(0%)
+ =B Advanced Fitter Data
”Hii) Messages
%ﬁg Suppressed Messages
- B3 Assembler
&HFT summary .
EEE wottings Each compiler executable
SR Generated Files
%& Device Options: Dfalkeraf71fqdesigns generates separate fOIder
%@ Device Opkions: Dfalkeraj71/qdesigns
.22 Messages v
< »
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Example: Resource Usage

S Quartus Il - D:/alteraf71/qdesignsffir_filterffir_filter - filtref - [Compilation Report - Fitter Resou... E]@

File Edit View Tools ‘Window

Compilation Repart
&HE Legal Matice
&E5FT Flow Summary
ESHEE Flow Settings
%@ Flows Mon-Default Global Settings
5B Flow Elapsed Time
& B Flow Log
+- & Analysis & Synthesis
- &5 Fitter
&5 Summary
SHEE settings
SHER Metlist Optimizations

Fitter Resource Usage Summary

Fesource

IJzage o

= Total logic elements

162 /5,980 [ 3 %)

> Pin-out File
&5 Resource Seckion
%@ Resource Usage Summary
5B Input Fins
ESHER Output Pins
EHEBR 1/0 Bank Lsage
&HER All Package Fins
%@ Cutput Pin Defaulk Load For Reported
%@ Resource Ukilization by Enkity
5B Delay Chain Summary
&SR Pad To Core Delay Chain Fanout
&HER Contral Signals
SHER Global & Other Fast Signals
EHER Mon-Global High Fan-Out Signals
£5 ) Logic and Routing Section

Device Options
+- &5 Advanced Fitter Daka
i) Messages
%ﬂ&) Suppressed Messages
+-&=h_ ] Assembler

+ %D TimeQuest Timing Analyzer
< >

=]
25
27

E

-- Combinational with no reqgister 7
-- Regizter only 57
-- Combinational with a register 28

= Logic element uzage by

- & input functions
-- 3 input functions
- 2 input functionz
-1 input functions

- Dinput functions 43
= Logic elements by mode

- fiormal mode 135
- antbmetic mode 27
-- gfbk mode 9

- register cascade mode 1]

-- gynchronous clear/load mode 52
-- azpnchronous cleardoad mode 39

Tatal reqisters ah/BR23(1 %)
Total LAB: 2B6/098(4 %]
Logic elements in carmy chaing a0
Idzer inzerted logic elements 1]
Yirtual ping 1]
= 10 pinz 2/188[12%)
- Clock ping 2/2(100%)
K]

Global zsignals

Several tables in Resource
Section detail how much of FPGA
resources available and used

© 2008 Altera Corporation—Confidential
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Netlist Viewers

m RTL Viewer

— Graphically represents results of synthesis

— Visually check initial HDL synthesis results
® Before any Quartus Il optimizations

— Locate synthesized nodes for assigning constraints
— Debug verification issues

m Technology Map Viewers (Post-Mapping & regular)
— Graphically represents results of mapping (post-synthesis) & fitting
— Analyze critical timing paths graphically
® Delay values displayed if timing information available

— Locate nodes & node names after optimizations (cross-probing)
® Assigning constraints
® Debugging

© 2008 Altera Corporation—Confidential Am
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RTL Viewer

N Tools Menu = Netlist Viewers or
. Quartus Il - D:falteraf71fqdesignsffir_filterffir_filter - filtref TaSkS WindOW “Compile Design” taSkS

File Edit “iew Tools ‘Window

=) Page Title: | fitref Page: | 1af1 -
ta= Higrarchy List -~
—.-[3 Filkref

3
@\ —-[& Instances
&

+- [0 acciinsts
+- & hvalues:inst2
+-- @O multinsté
=[O state_m:inst1
+-[E state Machines —
—.-€% Logic Clouds = | | | | — I:l
%73 sel[1..0]_DATAIN,
%72 sel[1..0]_DATAIN,

+- == Pins —
&3 +-d Nets L

pog
]

= 1]

+- & taps:inst —
+-TF Primitives =
Ty + == Fins
+ I Hets Schematic View
Hierarchy List
W
< > £ b

Note:
1) Must perform elaboration first (e.g. Analysis & Elaboration OR Analysis & Synthesis)
© 2008 Altera Corporation—Confidential m
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Technology Map Viewers

Tools Menu = Netlist Viewers or
Tasks window “Compile Design” tasks

‘€ Quartus Il - D:falteral71/qdesignsifir_filtertfir_filter - filtref - [Tech

File Edit Wiew Todls ‘Window
@ Page Title: | Fozt-Fitting: acc:instd Page: | 10f1 -
ta= Hierarchy List A
m‘ =3 Filkref
@\ =& Instances = !
{:"? - & acc:inst3 ‘:'"":: [ ﬁ
+-[O Instances = ! { [N
+-1F Primitives _{Fﬁ:@jﬁj“ 0 L [ L—‘ =
=gl . ESSLE e B i
+T" Nets ;
# -3 mult:insts
+- O Instances
+- == Pins
+-I Mets
ﬂﬁ +- [0 state_m:inst1
+- [0 taps:inst
+-LF Primitives
B - Pins
A Mets
=
w
| < »
Note:
1) Must run synthesis and/or fitting first
© 2008 Altera Corporation—Confidential Alm
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Schematic View (Technology Viewer)

0l T - 135

el stk - 179

st _m:hstiAte i T

i 13- 101

oL =

[l

Place pointer over any
element in schematic to
see details

* Name
* Internal resource count
 Logic equation

3 & i : :
[ 3 | 123 1H{] £ 1HE

accingt3result{0], LOGIC_CELL [00F0)
<o wnm[0]~111

= [E1_resultld]] & IDATAD
<ry result[0]

= DFFEAS[prm[0]™111, GLOBALICLEK]), WCC, ., SYNCH_DATA, | WCC)| |

CLE = clk
DATAD = filter tapl
SYNCH_DATA = cs_buffer[0]~217

=]

yamn - 108

an [~ 107

i - 1085

— 1/O pins & cells
— Lcells
— Memory blocks

— MAC (DSP blocks)

© 2008 Altera Corporation—Confidential
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Schematic Hierarchy Navigation

m Mouse pointer indicates action

s < Descending hierarchy
[%4’ ® Double-click on instance
® Right-click & select hierarchy down

%;3 « Ascending hierarchy
® Double-click in empty space
® Right-click & select hierarchy up

m Expand instances within current level of hierarchy
— Tip: click instances (blocks) to highlight in red first before performing actions

o

- ~
state_miinst1 2 ~ \ e o
il . I — e | e—
newt] nE wlkow o[> = _:”1 —
reset] resset sel1_ e N e tapt Eh:
_._.: = b
\_.-'—"'/
Right-click and choose
d[7..0] “Display Content”
clioc2[ -
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F i Ite r Sc h e m ati C Filtered: Only selected

components & related

paths displayed
H = . Fage Title: | Filter Page: [
ww| Unfiltered: All components & paths shown |e= Right-click for & _
£ — — =lt3 filt N
File Edit Wiew Tools window I er menu @)\
@ Page Title: | taps:inst Page: |‘Iof1 j —HH
Fe= Hicrarchy List @ |_ B
@?\ = O Filtref %— ; "
=[O Instances @»ﬁj‘ i [
@ 4.0 accinsts ﬁ:I‘ I I - Find... Ctrl+F -
+- 3 hvalues:instz : . . g - |‘ B
-8 mulk:insta = ) M | —
7@ Instances I Refresh e
+-== Pins — Faorm » =
] + I Mets 1. |‘ B
+- O state_miinst1 g- Hierarchy Up Cerl4+u l—
-3 tapstinst L <:ﬁ e
- - IF Prinitives - .
@ - & cpmaa ] T
L3 Mux0 :ﬂ' Reduce Destinations it L—
L3 Muxl i Sources & Destinations
B L M2 | [~ Locate Selected Modes 8 Mets FH
3 Mux3 i B
5 Mued -i-__, Between Selected Modes -
T Muxs o Caopy Image —
2 I Copy Toolkip N
L3 M7 :% |_ -
+- &1 Registers L L
Tl r  Ungroup Selected Modes
o Nets = araue Bt
+-TF Primitives ﬂ- . . |_ -
o & Pins - Filter options -
+. I Mets ___““'“
ﬂ' Wiewer Cptions i
,—""'a—-'
w
< >
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State Machine Viewer

Tools Menu = Netlist Viewers or

*. Quartus Il - D:falteraf¥1/gdesigns{fir_filterffir_filter - filtref - [S TaSkS WindOW “Compile Design” taSkS

File Edit View Tools indow

By | StateMachine: Ifilreflstate_mcinstfiler 1
@[i State Flow Diagram
O
tapz
L
&

Highlighting state in state

Use drop-down to
select state machine

transition table highlights

corresponding state in state >
flow diagram State | Condition |

T o [Mrvzeat]

%dle tapl [FiEt)
e apd idle [Mrvzeat]
4 ta|:u1 [riewt]
E tap3 tapd
E| tap2 tap3
E tapl tap2

State Transition/Encoding Table

Transitiuns,-ﬁ Encoding f"

© 2008 Altera Corporation—Confidential
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Chip Planner

m Editable graphical view of target device
m Displays
— Graphical layout of device resources

— Routing channels between device resources
® |nternal routing channels within LABs

— Global clock regions

m Uses
— View placement of design logic
— View connectivity between resources used in design
— Make placement assignments
— Debugging placement related issues

© 2008 Altera Corporation—Confidential Am-;m
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Chip Planner <

% Quartus Il - D:/alieral71/qdesigns/fir_filter/fir_filter - filtref - [Chip Planner] [Z |8 % Qu:

File Edit Wiew Tools ‘Wwindow File

@ Device: EP1CEF256CG Task: |Floorplan Editing [.f-\ssignnj @
s By
@, &,
am O
# dh
A
-
B
L]
B vt
nﬁ’
g g4
x=h =
_____
8 B

Full chip view displays

logic placement

E

Tools Menu or

Tasks window “Compile D

esign” tasks

Device: EPT1CEFZ56CE

<

Fesource: LC_1 1__"1’1 4__N i}

B 1 ode [S] state_miin:

Zoom in for detailed

a1 logic implementation

© 2008 Altera Corporation—Confidential

& routing usage

Task: [Post Compiation Editing ( | ]

1 T O
! JEE) T
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Displaying Fan-In & Fan-Out

4% Quartus Il - D:faltera/71/qdesignsffir_filter/fir_filter - filtref - [Chip Planner]

File Edit Wiew Tools Window

@I Device: EP1CEF25ECE Task: IFIourpIan E diting [.t'-‘«ssignn;l ﬂ
— 1 yal -
’K i ' —

&, i g~

&

“
n i
LJ I

T I

1

i:é" ...

i
® 1

¥

&
&

1. Highlight target blocks :
N | 2. Click fan-in toolbar button ' 3
= 3. Highlight target blocks again i L
4. Click fan-out toolbar button : 5

5. Clear unselected connections

© 2008 Altera Corporation—Confidential Alﬂ-lm
Altera, Stratix, Arria, Cyclone, MAX, HardCopy, Nios, Quartus, and MegaCore are trademarks of Altera Corporation ™

62




Cross-Probing from/to Chip Planner

m Locate hierarchy blocks or specific logic from other

Quartus Il windows

Project Navigator
Compilation Report
Design files

RTL Viewer
Technology Viewer
Message window
Pin Planner
TimeQuest reports

© 2008 Altera Corporation—Confidential

Right-click & Locate =
Locate in Chip Planner

Locate in Assignment Editor

Locate in Timing Closure Floorplan

Locate in Chip Planner (Floorplan & Chip Editor)

Locate in Resource Property Editar
Locate in Technology Map Wiewer
Lacate in RTL Yiewer

Locate in Design File

Project Mavigator s x
E rtity | Logic
Cyclone: EP1CEFZ56CE

B ;?; filtref 162 (54
b JB9 bapsingt 40 [40)
------ Jbo shate_miinztl 218
b g9 hvalues:inst2 0 I
4. BbE areeinatd 231711 I
I ol T
- Settings...
Set as Top-Level Enkity
Create Mew LogicLock Region
Export Assignments., ..
Set as Design Partition
Expand All
Print Hierarchy
Print All Design Files
Copy
Propetties
Cpen in Main YWindow
v Enable Docking
Close
L

3|

~ dyHierarchy | B Files | 8P Design Urits

Altera, Stratix, Arria, Cyclone, MAX, HardCopy, Nios, Quartus, and MegaCore are trademarks of Altera Corporation
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Resource Property Editor

m Use to view detailed logic implementation & connections

— No direct access from menus
— Cross-probe from other Quartus Il tools

m Advanced feature: make ECO changes post-fit without

recompiling
m Views
— Logic cells (look-up tables & registers)
— Embedded memory
— Embedded multipliers
— /O cells
- PLLs

© 2008 Altera Corporation—Confidential
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i Questus 11 - Dofaliers T 1 iedesipns filleriir_Mine

Logic Element

Juzatis |l - Cofaliera_trniQuestis_||_Sofvsese_Design_Series

——

RRBE L4 e L ROEs

JJ Mode nanne: ||Selected RAMIs)

Y LR RRGl X<
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AITERAY

Quartus |l Software Design
Series: Foundation

Settings & Assignments

K

© 2008 Altera Corporation—Confidential i-
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Synthesis & Fitting Control

H ContrO”ed USIng tWO methOdS 4, Quartus |l - C:faltera/BO/qdesigns/fir_filter/fir_filter - fi

_ Settings @' File Edit ‘“iew Project@@EEENnEEN Jrocessing  Tools  wifindow
. : . = 92 Device..,
® Project-wide switches bEld S @'f“'ce
. . . Praject Mavigatar Fins
— Assignments (aka logic options; B 9 Timing Analysis Settings. ..
constraints) Cyclone: EP1CEF256CE | 29 EDA Tool Settings. .,
- filref & Settings... CtrH-Shift+E

EDF

® [ndividual entity/node controls

- BOth accessed I n . Ass i g n m e nts @ Assignment Editor  Chrl4-Shift+4
menu or TaS kS win d ow <& Pin Planner Chrl4+-Shift+

N Stored |n QSF flle fOr' Remove Assignments. ..

Classic Timing Analyzer Wizard., ..

. . _{ i‘i'- Back-&nnotate Assignments. ..
prOJ eCt/reV|S|On diyHierarchy I F”ES] dF De ﬁ& Irnport Assignments. .,
Tasks Export Assignments. .,
Flow: | Full Dezign Assignment (Time) Groups. .,
W : Import ssigments T ask [+ €28 Timing Closure Floarplan

[ Start Project
[ Advisors
[ Create Design

@ LogicLock Regions Window — Al+L

E@ Design Partitions Window — Alt+D
1

L[] Set Project and Compiler S ettings

------ @ Design Partitions [Open Design Partition Planner)

- @ E dit Pin Aszignments [Dpen Pin Planner)

- @ Edit Logic Optionz [Open Assignment E ditor)

L] Export Assignments
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Settings Dialog Box

Settings - pipemult_lc

Category:

General
Files
Libraries

Operating Settings and Conditions
Compilation Process Settings
EDA Tool Settings

Analyzis & Spnthesis Seftings
Fitter Settings

Timing Analysiz Sethings
Azzembler

Design Aszistant

SighalT ap Il Logic Analyzer

Logic Analyzer Interface

+1- Sirmulatar Settings

PowerPlay Power Analyzer Settings

][ [ [ [

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

Drevice family

Farnily: |Eyclone Il

=

Target device
" Auto device selected by the Fitter

I

fo Specific device zelected in bvalable devices' list

~

Avallable devices:

Show in ‘Awvailable devices' list

Package: FBGA -
Fin count: 256 -

Speed grade: |Fastest -

[ Show advanced devices

-

Device and Pin Optionz.... |

M arme | Care .. | LEz | Uzerli.. | Mermar... | Embed... | FLL
EP2CEF256CE 1.2 4608 158 119808 26 2
EP2CEF256C6 1.2 g256 182 165898 36 2
EP2C154F 266CE 1.2 14443 152 239816 B2 4
EFPZ2C20F 256CE 1.2 18752 152 239816 B2 4

< *
Migration compatibility

Migration Devices... J
0 migration devices selected
oK | Cancel |

Change settings

* Top-level entity

* Target device

* Add/remove files

* Libraries

* VHDL ’87 or ‘93?

* Verilog ‘95, '01 or
SystemVerilog?

* EDA tool settings

* Timing settings

« Compiler settings

» Synthesis settings

* Fitter settings

« Simulator settings

* Power analysis
settings

Tcl: set_global _assignment —name <assignment_name*> <value>

© 2008 Altera Corporation—Confidential
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Compilation Process

Settings - filtref

Cateqgony:

General
Files
Libraries
Device
+- Operating Setting: and Conditions
= Compilation Process Settings
Early Timing E ztimate
Incremental Compilation
EDA Tool Settings

Specify Compilation Proces: options.

Parallel compilation
{» Uze all available proceszzors

" Mawimum proceszor alowed:

m

+|- Analysiz & Synthesis Settings @ Use smart compilation

+- Fitter Settings Preserve fewer node names to save disk space

+- Timing Analysis Settings Fiun [/0 azzignment analyziz before compilation
Azzembler

- ) Run Assembler during compilation
Dezign Agziztant

SignalT ap Il Logic Analyzer
Lagic Analyzer Interfface
+1- Sirulator Settings
PowerPlay Power Analyzer Settings

Fun RTL Wiewer preproceszing during compilation

)T RTT A

Save a node-level netlist of the entire design into a perzistent zource file
[Thiz optioh zpecifies WUM File name for full compilation and Start WEM Wiiter command)

-]

Ewport verzsion-compatible databaze

® |

I™ Save project output files in specified directary

Mare Settings...

Description:

Specifies whether o uge zmart compilation. Turming thiz option on hel
faster.

L

- Smart compilation(")

— Skips entire compiler modules when
not required (i.e. elaboration,
synthesis, etc.)

—Saves compiler time

—Uses more disk space

- Generate version-compatible database(?

Tcl: set_global_assignment -name SMART_RECOMPILE ON
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Synthesis Netlist Optimizations: Gate-Level
Register Retiming

Categary:

m  Optimize netlist during Synthesis General
. . . . Filez
m Moves registers across combinatorial logic to Libraries
. . Device
balance tl mi ng +- Operating Settingz and Conditions
m Trades between critical & non-critical paths AT Hioosss Setings
=+ Analyziz & Synthesiz Settings
m Makes changes at gate level VHDL Input
. g . : : Yerilog HOL [nput
m Created/modified nodes noted in Compilation Defoult Parameters
Re po rt Synthesiz Metlizt Optimizations

Tl@n-rdambd | m| Flan-biem-be

Tcl: set_global_assignment —name ADV_NETLIST_OPT_SYNTH_GATE_RETIME ON
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Fitter Settings

Settings - pipemult g

Categony:

General
Filez
Libraries Specify ophions for fiting.
Device

Operating Settings and Conditions

— ! Timing-driven compilation
Compilation Process Settings

EDA Toal Settings v Optirnize hold timing: {10 Paths and Minimum TPD Paths
Analyziz & Synthesiz Settings

T -

[ Optimize fazt-comer timing

Phyzical Synthesis O ptimizations

=

+- Timing Analysiz 5 ettings PoweiPlay power optimization: |N0rma| compilation
.f-‘«ssn.ambler . Fitter effart
Desgign Assistant ~ o
S eI ey Standard Fit [highest effart)
Logic Analvzer Interface ™ Fast Fit [up to B0 faster compilation / may reduce fmax)
+- Simulator Settings i Auta Fit [reduce Fitter effart after meeting timing requirements)
PowerPlay Power Analyzer Settings
Y Y d Desired worst caze slack [margin]: |E| |ns j
[ Limit to one fitting attenpt

Seed: |1

More Sethings. ..

Dezcription:

Compilation speed/fitter effort

= Standard fit
— Highest effort
— Longest compile time

» Fast fit
— Faster compile but possibly
lesser design performance

= Auto fit

— Compile stops after meeting
timing
Conserves CPU time

o]

Will mimic standard fit for
hard-to-fit designs
— Default for new designs

» One fitting attempt

=TT |

Tcl: set_global_assignment —name FITTER_EFFORT “<Effort Level>”
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Physical Synthesis

m Re-synthesize based on fitter output

— Makes incremental changes that improve results for a given placement

— Compensates for routing delays from Fitter

Settings - pipemult E]

Categony:

General
Files
Libraries:
Device
Operating Settings and Conditions
Compilation Process Settings
ED Tool Settings
Analyziz & Synthesiz Settings
Fitter Settings
Phpzical Synthesiz Optimizations

+- Timing Analyziz Settings

Azzemnbler

Design Agsistant

SignalTap Il Logic Analyzer

Logic Analyzer Interface
+- Simulator Settings

PowerPlay Power Analyzer Settings

- [

© 2008 Altera Corporation—Confidential

Specify optionz for performing physical synthesis optimizations duning fitting.

Phyzical synthesis for performance

[ Perform phyzsical synthesis for combinational logic
[ Perform automatic asynchronous signal pipelining

Phwzical spnthesis for reqgisters
[v Perform regizter duplication

[ Perform register retiming

Phzical spnthesis for fitiing
[ Perform physical synthesis for combinational logic
[ Perform logic to memony mapping

Phuzical sunthesis effort

{* Mormal [default; increases compilation time bwa to three times)

(" Extra [should improve design perfomance; increases compilatian time)
(" Fast [may reduce perfformance gaing; decreases compilation tme)

Altera, Stratix, Arria, Cyclone, MAX, HardCopy, Nios, Quartus, and MegaCore are trademarks of Altera Corporation
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Combinational Logic

m Swaps look-up table (LUT) ports within LEs to
reduce critical path LEs

Q

b - critical

Q-0 Q0O

vV VY

Q- QOO0

Tcl: set_global_assignment —name PHYSICAL_SYNTHESIS_COMBO_LOGIC ON

© 2008 Altera Corporation—Confidential
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Asynchronous Signal Pipelining

m Adds pipeline registers to asynchronous clear or
load signals in very fast clock domains

Added pipeline

t
stage N ~ /’ S > aclr > aclr
A \
—p Qr: I I
> aclr aclr aclr I \
y !
[ [} '
—p a : : —bp aH '
~ |
L | 'l> aclr > aclr
Global clock delay 1y al T T
\‘ /
r O 4
<’

Tcl: set_global_assignment —name PHYSICAL_SYNTHESIS_ASYNCHRONOUS_SIGNAL_PIPELINING ON

© 2008 Altera Corporation—Confidential Alm
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Duplication

m High fan-out registers or combinatorial logic
duplicated & placed to reduce delay

T [l

Je--HEN| H---0N
N
_— <

B

C---HEN| |H---0N
l"'[lD

Tcl: set_global_assignment —name PHYSICAL_SYNTHESIS _REGISTER_DUPLICATION ON

© 2008 Altera Corporation—Confidential Alm
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Assignment Editor (AE)

m Provides spreadsheet assignment entry & display

— Can copy & paste from clipboard

% Quartus Il - D:falteraf71/qdesignsifir_filterffir_filter - filtref - [Assignment Editor'

File:

Edit View Tools

Window

Assignments Menu
or Tasks window

&

Sort on columns

*

d +  Cakeqary: |F'.I|
-|<J +  Mode Filker: Click. the Mode Filker button to view more opkions
ES|

N

Assignment
Editor
toolbar

Edit:

+ Information: | Assigns a location on the device For the current nodeds) and/or pinis),

|| @ ar & Tining | # Logic options |

3|+ [ Location

Enable/disable
individual
assignments

Assignrment Mame ‘Yalue Enabled
Lacation PIN_G1 ves S~
Clock Settings clocka Yes ‘
Clock Settings clockb Yes
Multicycle 2 Yes
Location IOEAMNE_1 Yes
I Standard 35TL-2 Class 11 Yes
Ij7 Skandard 3.3 LVTTL Yes
10 Standard 3,3-4 LVCMOS Yes
10 Standard 2.5 Yes
Location IOBEAME_4 Yes

T yn_out Lacation IOBANME_4 Yes

é Reserve Pin A= inpuk kri-skaked Yes
Lacation PIN_E14 Yes
Location PIN_C13 Yes
Location PIN_C15 Yes

Ly L= < L

Customizable
columns

© 2008 Altera Corporation—Confidential
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Editing Multiple Assignments

m Use Edit bar, auto-fill, copy & paste

€ Quartus Il - D:/alteraf71/qdesigns/fir_filterffir_filter - filtref - [Assignment Editor*]

File

L

Edit  Wiew Tools

indon

A
A + Category: |

]

|

Pin

+ Mode Filker: Click the Mode Filker butkon ko view more options

ﬂ ﬁ Al | (b Timing | #* |ogic Options |

Edit multiple 1/0

+  Information: | Specifies the )0 standard of a pin. Different device Families support different If0 skand ith diffe
g standards at once
A Edit: oS [55TL2 Class 1T < —
To Locakion I/ Bank I/ Standard General Funckion Special Funckion Fe

1 ek, 3 3-W LWTTL

2 mAd TOBAME_1 1

3 L5~ reset TOBANE_4 4

4 2 vn_out IOBANK_4 4

5 L yvalid PIN_E14 5 Rl I/ LYDS38p/D01RS

& - clkxz PIN_C13 z Colurn Ijo LYDS33p

7 L= newt PIN_C15 5 Bie.op 1jo LYDS36p

g e = S EnEw = [FiLg

Auto-fill multiple
adjacent cells
4 ¥

© 2008 Altera Corporation—Confidential
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Creating Assignments: Cross-Probing

. Vi rtua”y a” Wi ndOWS & &, Quartus |1 - D:falteraf71/qdesigns/fir_filterdfir_filter - filtref

tools cross-probe D=

Project Mawvigatar

File Edit Wiew Project Assignments Processing Tools  Window  Help

filtref

& X

| Logiz Cellz |

(locate) to Assignment |

Edltor =l 3 filref =15
------gbc taps:ingt 40 (40
- 200 ghate_mmiinat] a3

Cyclone: EP1CEF26ECE

m Examples B T m——

[l 207 facciingtd

multinste

— Project Navigator
— Message window
— Compilation Report
— Design files

/

Settings...
Set as Top-Level Entity

Lacate

Create Mew LogicLock Region
Export Assignments., .,

Set as Design Partikion

Expand Al
Print Hierarchy
Print All Design Files

To invoke Assignment Editor:

1) Highlight object/message

2) Right-click

3) Select Locate = Locate in
Assignment Editor*

Fopy
roperkies

pen in Main Window

nable Docking
[lose

esighn Units

*Note: Assignment Editor pre-filled with target node/pin name

© 2008 Altera Corporation—Confidential
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Locate in Assignment Editor

Locate in Timing Closure Floorplan

Locate in Chip Planner (Floorplan & Chip Editor)
Locate in Resource Property Editor

Locate in Technology Map Yiewsr

Locate in RTL Yiewer

Locate in Design File




Node Finder

Search by name
using wildcards
(? or¥)

&

Use filter to select the type
of nodes to be displayed

No e Finder,

Displays nodes meeting
search criteria

j Customize... | List

L\

| Agsighments | T

Select nodes on left &
use arrows to move to
the right

v

Mamed: |* | Filter: TPins: al
Look ig Pins: all & Registers: post-fitting = ¥ Include subentities
Registers: pre-zynthesis
des Found: Registers: post-fitting
. . ; Dezign Entry [all names)
Locate nodes in a certain Il“’lk |;N95T Post-sprihesis
0 —3 1 Post-Campilation
Ievel Of h|erarChy o clkx2 FIM_H1|SignalTap II: pre-sunthesis
id Unassig gigna:;apbll: piogt-fitting
5= d[0] piN_C7Lanat e
= d[1] FIM_B7
= d[2] FIMN_G2
= d[3] FIMN_H5 ¥
= d4] FIM_Ag
= d[s] FIN_D7 27
5= d[E] FIM_M7
e PIN_DS j
H H A FIM_AG
List of found nodes in selected entity P B «
& lower levels of hierarchy PIN_G16
_ Unaszigned
0 yr_out[d] FIN_BE
£ yn_out[1] PIN_E1
L yr_out]2] PIN_D&
e DIkl E7 b
<

© 2008 Altera Corporation—Confidential
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Assignment (Time) Groups

m Assign names to user-defined groups of nodes
m Allows single assignment to constrain entire group

T Create & Name Group

% pevice... Assignment Groups BJ

@ ns Agsi 3 J Creat | Delete | Renarne. | Dielete Al |
FEIQAMEent Qroup name: m O] il

‘E‘? Timing Analysis Settings. .. d HieuR L

A -

@ EDA Tool Settings. .. Menbers

- Settings... Ctrl+Shift+£ dataa Add
datab_in*

Classic Timing Analyzer Wizard., ., \

& hssignment Editor  Crr-eShift-+a
<& Pin Planner Ctrl4Shift+4 Members Add Members @

Rermove Assignments. .,

Type or gelect one or mare node name(z] and/or wildcard characters
anddor aszignment groups o add to the members of the assignment group.

1% Back-Annatate Assignments. . Exceptions: Multiple names must be whitespace delimited.
dataa_in[s
ﬁ& Impart Assignments. .. datah_in{?% .
- MHame(s]: ||:Iataa_|n’1
Export Assignments. ..

Assignment (Time) Groups... 3 ok | Cancel |

% Timing Closure Floorplan
@ LogicLock Regions \Window — AlE+L
E@ Design Partitions Window — Alt+D

Excluded Members

© 2008 Altera Corporation—Confidential Alm
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AE Dynamic Checking

m Validity of constraint checked during entry
m Color-coded to display status

— Black — applied

Dark red — incomplete
Bright red — error/illegal value
Green — enter new assignment

To Assignment Mame Walue Enabled
P vn_out Lacation IOBAMNK_Z Ves
Ly alid Location FIM_75 Yes
g
=k, Clock Settings clk. Yes
0 unknown_clock Clock Settings clkz Yes
Clock Settings clkz Yes
Mulkicycle z Yes
DS Frequency 1MHz Yes
Mimirun Current Yes
IO standard LWiZMi05 Vs
TP yn_out IO Standard LYWCMOS Ves
1) Skandard Yes
LEMEW == L EMEW ==

© 2008 Altera Corporation—Confidential
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Optimization Technique

m Selects synthesis optimization goal
—~ Speed

— Balanced (default)

— Area
m Applies only to hierarchical entities

— Locate (cross-probe) from Project Navigator
® Enables Assignment Editor Node Filter for selected entity

— Drag and drop into Assignment Editor
m Effects synthesis & logic mapping
m Only applies to Quartus Il integrated synthesis

From

& RN = =

To

Assignment Mame

Yalue

Enabled

95 acc:b2v_inst3

Opkimization Technigue -- Strakix 11

Speed

Yes

< MEn =

< e =

Tcl: set_instance_assignment —name STRATIXII_OPTIMIZATION_TECHNIQUE SPEED —to <node name>

© 2008 Altera Corporation—Confidential
Altera, Stratix, Arria, Cyclone, MAX, HardCopy, Nios, Quartus, and MegaCore are trademarks of Altera Corporation

82

/AYOTS RYA),



Updating QSF File

m QSF not updated automatically when constraint entered
or Assignment Editor saved

m QSF updated only when
— Project is saved (File menu)
— Beginning of compilation

m Change behavior to updating assignments immediately
(Tools menu = Options = General = Processing)
— May impact software performance due to file accesses

© 2008 Altera Corporation—Confidential Alﬂ';m
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Design Assistant

Settings - filtref

Categony:
Filez .
Libraries Specify the potential design problems that you want the D esign Asziztant to > If enabled, exeCUteS automatlca"y
Device problems. or a category of design problems. d . . .
uring compilation
+- Operating Settings and Conditions g p
+- Compilation Process Settings [~ Run Design Assistant during compilation <= > May also run separately from
+- EDA Tool Settings . . . H 1
4 Analysis & Sprthesis Settings Select the rules pou want the Design Assistant to apply to the project: ProceSS| ng menu or Tas kS WlndOW
+|- Fitter Settings = Design Assistant configuration mile names r
+- Timing Analysiz Settings = Clock
Agzzembler Rule C101: Gated clock should be implemented according to the Alkera standard scheme
[:"3:5:'— 4 Rulz C102: Logic cell should not be used to generate inverted clock
flgr?allaplll L':';g"t: .-’-';nal_lrlzer Fule C103; Gated clock iz not feeding at least a pre-defined number of clock port to effectively zave power ; 30
. S?rﬁi;ﬁat;asyezﬁi;;ser ace Fule C104: Clock signal source should drive only input clock ports
PawerFlay Pawer Analyzer Settings Rule C105; Clock zignal should be a global signal : 25
Fule C106: Clock signal source should not drive registers that are triggered by different clock edges
Fule C106: Clock zignal source should not drive regizters that are tiggered by different clock edges
+ Reset
N ¥ Timing closure
O CheCKS fOI’ pOte ntial - Mor-synchranous design struchure
des i g n iss ues Rule 4101: Design should not contain combinational loops
Rule A102: Register autput should not drive its own contral zignal directly or through combinational logic
* Clocks : ) )
Rule 4103: Design should not contain delay chaing
* Reset Rule 4104: Design should not contain ripple clock stuctures
O Non_-5ynCh ronous Rule 2105 Pulzes shauld not be implemented asynchronously
design structure Fule &108: Multiple pulses should not be generated in design 2
° Timing closure Ml mo adm . 1 1 i I = = B |
° Asynchronous clock Report Settings... Custom Rulez. .
domain data transfers
- Signal race conditions [0k | cocd |
* HardCopy
« FSM
© 2008 Altera Corporation—Confidential Alm
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Optimization Advisors

erffir_filter - filtref

m Provide design-specific
recommendations
(feedback) on optimizing
designs

m Access through Tools
menu or Tasks window

m Six types
Resource usage optimization

—~ Tlmlng (performance)
optimization

— Power optimization

— Incremental compilation
suggestions

— Implementing IP (DDR3 & PCIE)
— Compilation time reduction

© 2008 Altera Corporation—Confidential

e N Yifindow  Help

Fun ED Simulation Tool
Run ED Timing Analysis Toal
E Launch Design Space Explorer

I

'E_T} TimeQuest Timing Analyzer

':é), Resource Opkimization Adwvisor

@ hip Planner (Floorplan and Chip Editor)
@ Cesign Partition Planner

Metlisk Yiewers

R ':é),; Incremental Compilation Adwisor

ﬂ Tiring Opkimization Advisar

5};( Power Cptirization &dvisor

‘1P Advisor

i oignalTap II Logic Analveer
&= In-Syskem Memory Conkent Editar

=] Logic Analyzer Interface Editar

SignalProbe Pins. ..
@ Programmer

':é{, Compilation Time Advisar

\ Megawizard Plug-In Manager. ..
#3 50PC Builder
Tcl Scripks., ..

Cuskomize. ..

Options. ..

License Setup...

Altera, Stratix, Arria, Cyclone, MAX, HardCopy, Nios, Quartus, and MegaCore are trademarks of Altera Corporation
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Example Optimization Advisor

® Quartus Il - D:falteraf71/qdesigns/fir_filter/fir_filter - filtref - [Timing Optimization Advisor]

Problem area File Edit Tools ‘Window

identified =| Timing Summary Specify Fitter effort
fj.) How ko use the Timing Optimization &
+ ’# General Recommendations Fecommendation Usze Auto Fit or Standard Fit ko meet timing requirements.

will by b0 maximize the design's timing performance. Auto Fitwill ty to meet a design's

=gl | Maximum Frequency {Fmax) Dezcrption You can adjust how much effort the fitker uzes to get a fit on pour design. Standard fit
timing requirements without zpending extra effort to exceed those requirements. The

fazt fit feature reduces the Fitter effort zo that compilation time iz zharter, but timing
performance may be reduced.

wd Optimize for speed
3 Cptimize specific clock domair
wd Turn off restructure mulkiples; | Summary Recommended changes have unknown effect on logic element uzage, cormpilation

Three stages of
recommendations in

time, and masimum frequency [fmax] for the design.

_l\, IJse netlist optimizations

order of complexity

o Turn on Auko Global Clock Action Set the Fitber Effort to Suto Fit if it iz curently st to Fast o
M Use global clocks Standard Fit if it iz currently set to Auto Fit in the Fitter 5g Descri ptlon of
- Stage 2 dialog box [Aszignments merw). recommended

—I\’ Turn on Ignore LCELL Buffers Mo action is needed for this recommendation. The recorn Settlngs
_l\, IUze physical synthesis optimi: made.
“A) Run the Design Space Explore

=¥ Stage 3 Current Global Settings:

_'\, change state machine encod Fitter Effart = STAMDARD FIT [Recommended: STANDARD FIT ar Auta Fit]

wd Flatten the hierarchy Open Settings dialog box - Fitker Settings page
wd Perform final placement optirr
¢rJ Set high synthesis effort

Green checkmark /%, Duplicate logic For fan-out cor

indicates settings B, Use LogicLack region assignm
a|ready in use /¥ Use location assignments & b.

S Set maximum rouker effort
_l\, Avoid unrelated logic regisker
¢rJ Optimize source code

+- # I Timing (ksu, tco, bpd)

+- # Hold Time & Minimurm Delay Timing

4 b

© 2008 Altera Corporation—Confidential Alm
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AITERAY

Quartus |l Software Design
Series: Foundation

I/O Planning

© 2008 Altera Corporation—Confidential
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I/O Planning Need

m /O standards increasing in complexity
m FPGA/CPLD I/O structure increasing in complexity
— Results in increased pin placement guidelines

N (Fj’CB development performed simultaneously with FPGA
esign

— Sometimes before!

o Pinlassignments need to be verified earlier in design
cycle

m Designers need easy way to transfer pin assignments
into board tools

© 2008 Altera Corporation—Confidential Am
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Pin Planner Window

% Quartus Il - C:faltera_trn/Quartus_|I_ Software Design_Series_FoundationfQIIE8_0fEx5/Schematic/pipemult - pipemult_lc - [Pin Planner]

W=

File Edit Wiew Processing Tools  Window
- Groups - . .
S Named ]—_| Top View - Wire Bond
% @\ Node Name CyCIOne ” = EP205F25606
= B dataa(7..0]
j,E,C o dakab[7..0] -m
: @ " q[lS..D] # 1 oz 3 4 = B T B 5 40 M I 1F 1+ 15 18 Packa e View
s N V/XalotetoT: TeFor-Y T-T- AV 9
e A EE6 @@xao-aaa@wv (Top or Bottom)
= = [
. — B rdaddress[3] : {Eg gggg{% };% %g gg ;
o [ ; rdaddress[2] - @ a @ @ @@(é\vv{é\\ﬁ]fjé\x @ S O E
e | | rdaddessll] F Ao PEOIOIER s & VANV GE - o ,
il ﬁﬁ iz i rdaddress[0] & >\ 5 A @@\.’? SO00 &
= @ B wraddress[4..0] o [ % /\\ﬂ o /\6> "
e i “ wraddress[4] =2 @ IVAGX&VV 00 é J
= [ g wraddress[3] S E A E O R R R K
E i wraddress[2] L EE D "D@@@@.{\.@@ L
) T4 wraddress[1] ) L ,’i\, V&E}E}OA'@ i m
= e
I 4 P )( F
¢ e : \/@-@@x®@@@@a0©\f :
. T SO RO E O DO %
@{") Groups IISt i "?\3 + 05 & T s{g}lo{lzl}lz 13 nfi\ls
4 > . |
Toolbar | = |/« 2 ﬁ
* Mamed: [§ | @ Edit 3¢ o | Filter: ]F'ins: all LJ
Mode Mame Direction Location 1/ Bank. ref Group I/ Standard Reserved ~
1 e ki Inpuk 3.3V LWTTL (default)
2 E*  dataal7] Input 3.3V LWTTL {defaulth
3 B dataals] Input 3.3V LWTTL {default)
4 ¢ dataals] Input . . 3.3V LWTTL {defaulth
5 B dataa[4] Input All Pins list 3.3 LYTTL (default)
f B dataal3] Input 3.3V LWTTL {default)
7 I dataalz] Input 3.3V LYTTL (default)
:.:-; 8 B+ dataa[l] Inpuk 3.3V LYTTL (deFauIt) 3
% 12- ——a [ r=1 - ' e 2 -
JiFor Help, press F1

© 2008 Altera Corporation—Confidential
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Assigning Pins Using Pin Planner

% Quartus Il - D:faltera/71/qdesigns/fir_filterifir_filter - filt... [2 |[B][X]

% Quartus Il - D:/alteral71/qdesigns/fir_filterffir_filter - filt... [= |[B][X]

File Edit Wiew Tools ‘Window File: Edit Wigw  Tools  Window
i i 11 ~ i i oo LENIE L= ~
Drag & drop single pin; |/ g / Y
tooltips provide pin -E> 1)1 te) [k [P V P
i"f°""( a)“°" 7 A @I DIDIIET R
- %\ O© T
— — @ @ <noner @ PIN_R13 [Raw /0. DIFFIO_T<5p)
The pin iz azsignable @
N © ©4n 4o (HSEr [P ¢
(\ — | @ (©) A‘@ P m B
= . @ @©@© 1p) [n}[pH W
e | H<nones & PIN_M2 [Dedicated Clack, CLE11p. Input) i P
The pin iz azzignable
N NI LIP@@@@ a0 [mrlen ¥
w ; w
£ > £ =
: , Drag & drop =
2 Named: = Edit: Filter: | Ping: al - = Named: . .
amed i = x_“’_'er| = _ i multiple highlighted ]
W Mode Mame Direction Location L Node Name . s
T Tnpa T o & pins or buses
2 e ks Inpuk 2 e clex2 Inpuk
3 w47 Input 3 | Irput
4 m= dE] Input 4 [ Input
5 m= dqE] Inpuk 5 [ Inpuk
] e d4] Inpuk ] [T Inpuk
7 m= daE] Input 7 me d3] Irput
gla me dE] Inpuk w E_" — : - - v
=< > 2[4 Choose one-by-one or pin alignment
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Assigning Pins Using Pin Planner (2)

& Quartus Il - D:falteradi1fgdesignsifin_filterdfir_filter - filtref - [Pin Planner] Drag & drop to 1/O

File Edit View Tools Window bank, VREF block, or
device edge

[OBAMK S
total) || (0 assignedb total)

G assigned ntal’
IEIE!.-’-'-.NK 318 azzigned/S0 tatal]

2 input/D output/0 bidir
Double-click pin 8 9 10 11 12 13 14 15 |5 Sbn s 20 21 22

d[5] <Input> @ PIN_B17
or II(;banl:‘ttO ) @\/® _|_ \/@ dEE%zI:Eﬂti@PIN:Em O
open Properties x_’i‘: ii d[7] <Input> @ PIN_B13 ii

per P -:I[3]<I:Eat>@IEIBﬁHK_3

P bl

& ]

dialog box d[2] <Irputs & 10BANEK_3

) @ @ @ TWTEHL @ d[1] <Irput> @ [0BANK_3

d[i] <lnputs @& I0BANK_3

Pin Properties . _|_ O @ @ @ @ @ O n

=) =) B o]

LOOMO@LC0C®@ [
Made name: j
I | 010101010OIGICIOIDIDID, DY
Rezerved: | j
Froperties: - | wp Edit %/ |d[3] Filter:|pin3; all j
Mame | Walue | flode Mame Direckion Location /O Bank. F'insi assigned
170 Bank 3 7] Input PIN_E19 3 E:ﬂi; mﬁs'gne'j
General Function Calurmn 140 ] Input PIN_E1& 3 Finz: output
Special Function DOSHITT £ It PIN_E17 3 Finz: bidirectional
Fad D 245 H] Input PIN_E16 3 ,
YWREF Pad D W aq T IOBANK_3 5 fcustomlze»

0] Input LOBANK_3 3 /

| Input IOBAME ] /

oK | Cancel | | Input [OBAMNK F'I_ter nodes v
displayed >
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Reserving I/O Pins

m Type reserved I/O name directly into Pins List & select reserve
configuration

2 W amed: |E j sl Edit e[ o |.-’-'-.s input tri-ztated Filter. |F'ins: all j
Mode Mame Direction Location 1/ Bank. Wref Group I/ Skandard Reserved ”
17 L yn_out[4] Cuakput 3.3-V LYTTL {default) 1
1g L yn_ouk[3] Cukpuk 3.3-V LYTTL (default)
19 L yn_out[2] Cuakpuk 3.3-Y LYTTL (default)
20 L yn_out[1] Cuakpuk 3.3-Y LYTTL (default)
21 L yn_out[0] Cuakpuk 3.3-Y LYTTL (default)
22 L yvalid Cuakpuk 3.3-Y LYTTL (default) I
23 S i Input 3.3 LYTTL (default) -
2l ¢ <<new node == )
% < — m—" As bidirectional
As output driving an unspecified signal
Az oukput driving ground
As oukput driving WCC

m  Orright-click on pin in Package View and choose Reserve = As...
— Pin name set to user_reserve <pin_number>
— Reserved pins colored blue in Package View
m  Set initial state of other unused pins in Device settings in Settings
dialog box (Device & Pin Options button)

© 2008 Altera Corporation—Confidential Alm
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Other Pin Planner Features

m Displays (View = Show,
Toolbar buttons, or right-
click in Package View)

Device edges
|/O banks
VREF groups

Differential pin pairing
DQ/DQS pins (next slide)
m Easy-to-read pin legend

© 2008 Altera Corporation—Confidential
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1

/0 banks &
differential pairing

(0 assigned/44 total)

IOBANK_5
o F

Symbol | Pin Type

Jsgerl/0

|Jzer Azsigned 1/0
Fitter Azzigned 1/0
|dzer and Fitter Azzigned 1/0
Unbonded Pad
Reserved Pin
Other Configuration
DEY_OE
DEY_CLRA

DIFF_n Input
DIFF_p Input
DIFF_n Output
DIFF_p Output

ool

DS

Other PLL

COCRHPREDOeOSee

View = Pin Legend
or  in Toolbar

al Purpoze

ES

ANERAW




Show DQ/DQS Pins

m Show color-coded DQ/DQS sets in x4, x8/x9, x16/x18, or
x32/x36 modes in the Package View for DDR interfaces

O 1@l 0 000

DQS pins

1%/ 01010 O}
(indicated by S)

© 2008 Altera Corporation—Confidential Am-;m
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Pad View

m Cross-reference package pin location to silicon pad location

— Assign pins in Pad View based on pad location
m Reversed “Altera” indicates flip-chip die

A Open Pad View (View menu or
right-click in Package view)

& 2
Zh
=]
- = k s

fat)

Stratix Il
@ @ EP2S15F484C3

]

© 2008 Altera Corporation—Confidential
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D,

L=
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B
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Show Fitter Placements

m View |/O locations automatically selected by Fitter

View = Show
or in Toolbar

© 2008 Altera Corporation—Confidential

#H

&

R

4 ®M = =T = -~ = &= T @ = m B9

Top View - Wire Bond
Cyclone Il - EP2C5F256C6

2 3 1 - I U R A R L e

@@@@@O@@.O@@@AA

PR XL00004L

DG 0BOOANAAGOD X x|¢

XK (@ @A X X@@v@®@@
OO0 DA %Ox@xo
- Aex@@@ﬂo XX OO

'\ 0000 /00

sl

@A@@xxxvoﬁﬂx 00
@@ O/ @@@@@.0.@@
(=) 0 A ADEOADE
g X 00y torol:lele
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P
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O
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Back-Annotation

| Drefault j

Agsignments to back-annotate

Back-Annotate Assignments

Back annotation bpe:;

) Device aszsignment
@ Pin & device azsignments
) Pin. cell & device assighments

O Demote cell azsignments to; [LAB: =1
) Pin, cell, routing & device assignments
Delay chaing

Save intermediate synthesiz results
| Save a node-level netlist of the entire design into a persistent source file

[

OF Cancel |

File name:

Assignments Menu

© 2008 Altera Corporation—Confidential
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m Use to lock fitter-chosen
(green) pin assignments
for future compilations

— Copies device & resource

locations chosen by fitter
into QSF file

® Pins
® Logic
® Routing
m “Locks down” locations
in floorplan

Green/brown
H |LertrR[mte it i) pattern indicates
J v E-f0- A-@-@ back-annotation

< B-D-D-D-DDDD




Pin Migration View

Before adding
migration device :>

= Select migration devices in Device Settings ., I i

Daskl wﬂ-’::a D‘Eh

3

m View & compare pin function differences TR Y @-E)-@

between migration devices A ©
. . AR A

m Package View adjusts to prevent non-
migratable assignments

Wl CICIGICIS
- @0 e

e View = Pin Migration View or
Current Device: EP2515F434C3 right-click in Package View
_ Migration Result Migration Devices -
Pin EPZ515F4E4CT EF25a0F40414
Nurnber Fir /0 | WREF Fir /0 | WREF Fir /0 | WREF
Function Bank | Group Funchiaon Bank | Group Funchion Bank | Group Y @‘E}@‘Eﬂ _,-""’_ @
1 FIM_46  |Column /0 |4 B4 M1 |Columnl/O |4 B4 N1 |Column /0 |4 B4 N2
2 FIM_&7  |Column 140 |4 B4 M1 |Column /0 |4 B4 N1 |Column /0 |4 B4 M2 FEeEeT ] Y @-—E)-@—Em @ A
3 FIM_&8  |Column 140 |4 B4 M1 |Column /0 |4 B4_N1 |Column /0 |4 B4_NZ D K hed13 Bl
3 FIN.A10 |Colmnl/0 |3 |B4 N1 |Comnl/0 |9 (B4 N1 |Coumnl/D |9 |B4_NZ B hprtG onpatnn | @.E). @ @
5 FIN_&16 |Column /0 |3 B3 NO |Columnl/D |3 B3_ND |Columnlio |3 B3 N1
G FIN_&17 |Columnl/0 |3 B3 NO |Columnl/D |3 B3_ND |Columnlio |3 B3 N1 AL @
7 FIN_&18  |Column /0 |3 B3 NO |Columnl/o |3 B3 ND |Columnli0 |3 B3 N1
g FIN_419  |Column (/0 |3 B3 N1 |Columnl/0 |3 B3 M1 |Column /O |3 BI_MZ AR /6\ @ @
z VIR VR ORI St gioahetd Samblitetio bt FEwE
10 FIN_&n4  [VREFETHZ |7 Colurnrn /0 |7 B7 M1 |VWREFE7NZ |7 B7_MZ I 1 5 9 4 5 g
LI L I " e ULmrr s [ | = e La'.m.rllllfl L= L [=Ir N R u) =TT reosr [ oI
12 FIN_4812 |Column (/0 |3 BS M1 |Columnl/0 |8 B9 M1 |Columnl/0 |8 BE_NZ After adding
12 OILl AR Il amaee 1101 [n] oo kI [P T | [n] Do K1 (R T i | [n] Do K7 b7 - - -
Device... PinFinder... | | [v Show migration differences mlgratlon device

© 2008 Altera Corporation—Confidential Alm
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Import/Export via CSV

Assignments Menu

m Use spreadsheet Comma
Se pa rated Val u e ( . CSV) fl Ie to tsnp:.;iittTi;leﬂrggkaﬁpﬁtgﬁg[ﬂﬁs of azsignments ta impart. Click LogicLock [mpart File Assignments
enter Or edlt I/O |OCat|OnS Agzignment sounce
3 Convenlent for transferrlng i* File name: |undati-:una’IJIIF?_'I.-’E:-:E.n"'v"erih:uga’il:u_assignments.l:sv J o
aSSIQnmentS between prOJeCt " Usze LogicLock Impart File Assignments 4
revisions
[ | CSV COI U m n n a meS m USt [w Copy existing aszignments into filtref. qzf.bak before impaorting
match Pin Planner column [ ok | concel
headings
- To
® Pin name
— Assignment Name T | . | .
® Location 1 |To Asgsignment Name “alue
— Value 2 |d[7] Location PIN_J4
e PIN <pin number> 3 |d[B] Location FiM_H4
- 1/O standard
© 2008 Altera Corporation—Confidential -
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Type I/O Assignments & Scripting

m Type pin-related assignments directly into QSF

m Type pin-related assignments into separate Tcl
— Source Tcl file in project QSF
— Execute Tcl file to write assignments into QSF

@ Quartus Il - D:falteraf71/qdesigns/fir_filterffir_filter, - filtref - [filtref.qsf*]

File Edit “iew Project Processing  Tools  Window

T £ Quartus Il - D:/altera/71/qdesigns/fir_filter/fir_filter - filtref - [io_assignments.tcl]
g

File Edit Wieww Project Processing Tools  Sindow
iE = A
=EE e L | |

2 set location assigrnment IOBLANE 4 -to reset
AL o %% % 3 t_location assi t IOBANE 4 -t r
% % S {5 4 s set location assignmen o O ¥ ou
4 get_location assigmmwent -nswme RESERVE PIN "AZ INPUT TRI-ZTLTEDT™ -to me

0 o llﬂ 'ﬁ ﬂ 5 get location assigrwent PIN El4 -to ywalid
% 267 | | ., = f set location assignmwent PIN C13 -to clkxi

208 I - = 7 set location assignment PIN C16 -to newt
25 ab 8
| = | T ce IO e T e Ve T MU T R T ILE LI ohT
— 41
= El 42 E# Pin & Location Assignments

43 # ==========================

44 i el ll] 120 -0 1K

45 Source io_assignments.tcol

45 b
© 2008 Altera Corporation—Confidential Alm
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/O Assignment Analysis Command

|||||||
=
|||||||

5~

-
—

m Use to check legality of all I/O
assignments without full

compilation

m Requirements

Run from Pin
Planner toolbar

© 2008 Altera Corporation—Confidential
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— |/O declaration
® HDL port declaration
® Reserved pin

Processing menu =
Start = Start 1/0
Assignment Analysis
or Tasks window

— Pin-related assignments

® |/O standard
® Current strength

® Pin location (pin, bank, edge)

® PCI clamping diode
® Toggle rate



/O Assignment Analysis Output

Quartus Il - D:falteral¥1{gdesigns/fir_filterffir_filter - filtref - [Compilation Report - Flow Summary]

&b Fie Edt View Project
M= =

Compilation Report
(Fitter section)
* Pin-out file
* /O pin tables
» Output pin loading

Assignments  Processing  Tools  Window  Help

|fltret |

@ Compilation Heport - Flow Summary l

P EA AR

%{3 Compilation Report:

EhB Legal Notice

BT Flow summary

=5EE Flow Settings

%@ Flaws Non-Default Global Settings
58 Flow Elapsed Time

5B Flow Log

\: . &1 Analysis & Synthesis

3 Fitter

|
o | ox

* I/O rules checking*

&P U0 Assignment Anahysis Summary

&) i) Messages

/0 Azsignment Analysis

2 5 Fir-out File:
== ' Resource Section
||£| SHER Input Pins
SHER Output Pins
hatus i EHER /O Bark Usage
Mode | Progess % | SHEA ol Package Pins

EHER Migration Devices
T e
= @_‘] IJC Rules Section
&SHER 1/O Rules Summary
SHER 1JO Rules Details
SHER 1/0 Rules Matrix

d For Reported

Flow Summary

Flows Status

Buartus || Verzion

Revision Mame

Top-level Entity Mame

Farmily

Device

Timing Models

et timing requirements

Logic utiization
Combinational ALUT 2
Dedicated logic registers

Tatal reqisters

Tatal pinz

Total virtual pins

Total block memory bitz

D'SP block 3-bit elements

Total PLLs

Tatal DLLs

L

Succezziul - Tue May 05 16:00:56 2007
7.1 Build 156 04/30/2007 5J Ful Yersion

filtref

filtref

Stratiz |1
EFP2515F484C3
Final

WA,

MAA,

58

58

58

22733 (7 %)
i]
0/4159328(0%)
0/96[0%)
0/B[0%)
0/2(0%)

& & 4 e

LB

Partial placement
results also shown
in floorplan

JiFor Help, press Fi

B = [ ide

2. | & 5

X Type | Flag |Messadge .

H j') Info: Selected dewice migration path implemented § pin(s) as GHD Detalled messages on IIO

L\‘ Warning: Dewices selected for migration have different speed gradeg H H

H j‘J Info: Selected dewice migration path cannot use § pins as S| ass'gnment Issues

¥ ;J Info: Selected dewvice migration path cannot usg 5 g as DOS I/0s H H

[E: j‘J Info: Felected device nigration path cannot 5 pins az nbQ3 I1/03 * Compller assumptlons

;J Info: Selected device migration path canmot use 2 pins as DQ I/0s H H H H H

H j‘J Info: Fitter conwerted 1 user pins into dedicated programming pins * DeVIce & pln mlgratlon Issues
e * /0 bank voltages & standards
;:. Spstem .\-\.Pm_ce_ssingfg Estra Info )‘\ Infa ;v\.| Warning '}-\ Critical W arming )\ Error ;v\.| Suppressed )‘\ Flag f’
Eihﬂlessage: 0 af 60 J _’j | J Q

*Note: See Appendix for special reports and information generated only for Arria GX, Stratix Il, Il GX, and HardCopy Il devices
© 2008 Altera Corporation—Confidential
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Live I/O Checking

ape

e 5

In Pin Planner, View
menu = Live I/O
Check Status Window

lev |18 & | = & | &

etk

Turn on or off
in Pin Planner
toolbar

1% g | 68 I

m

| Flag | Mezsage

Live I/0 Check Status

FPerforming live | /0 check provides preliminary
[#0 pin verification. Bur the Fitter for complete
|40 pin verification.

Detailed meszage information appears in the
heszages window.

m Perform limited I/O checks live as assignments made
m Status window alerts to failing assignments

— Errors detailed in Messages window and Package view tooltips
m Full /O Assignment Analysis still required

Live I/0 Check Status

Performing live |/0 check provides preliminary
[0 pin werification. Fun the Fitter far complete
[0 pir werification.

Detailed meszage information appears in the
M ezzages window.

a 0 error meszages

L\'. 3 warning meszages

Live I/0 check paszed

| Turm Off Live 140 Check

> @ 2 eror meszsages

i‘. 3 warning meszages

Live |/0 check failed

Turn OFF Live 140 Check,

SR

e

T

O =

© 2008 Altera Corporation—Confidential
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Error: I/0 bank 2 containsg input or bidirectional ping with I/0 standards that make it impossible to chooze a le
Error: I/0 bank 2 contains input or bidirectional pins with I/0 standards that make it impossible to choose a le
Info: Can't select VCCIO 2.5V for I/0 bank due to 1 input or bidirectional pins
Info: Can't select VCCIO 3.3V for IS0 bank due to 1 input or bidirectional pinz
Warning: The Reserwe All TUnused Pins setting has not been specified, and will default to 'As output driwving grow
Error: Liwe I/0 check failed

Error: I/0 bank 2 contains input or bidirectional pins with IFf0 standards that make it impossible to choose a l\

FEANT_Z
(16 azs by ecl i3 £l
{11 NPt crpato Bklir

8
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“Board-Aware” Settings: Output Pin Load

Device and Pin Options gj

Fin Placement ] Emar Detection CRC

Specify values for capacitive loading per |/0 standard.

140 standards:

General ] Configuration ] Programming Files ] Unuged F'ins] Dual-Purposze Pins ] Voltage]

Capacitive Loading l Board Trace Model ]

Mame

3.3 PCI

33 PCIR

Differential 2.54 S5STL Clazz I
Differential 1.8 S5STL Clazz I
LWDS

HyperTransport

Differential LVPECL

33 LVTTL

3.3 LVEMOS

28v

1.8V

1.5V

S5TL-2 Class |

CCTI .2 Tlaee 1l

Description:

Capacitive Loading

10
10

cooooooooooo

Capacitive Loading tab of Device and Pin Options

button in Device Settings

Specifies output pin loading in
picofarads (pf)

— Changes default loading value of /10
standard

— Changes t, of output pins
Allows designer to accurately model
board conditions

Specify for entire I/O standard in
Device Settings

Apply to individual output or

bidirectional pins in Assignment
Editor or Pin Planner All Pins list

Tcl: set_instance_assignment —name OUTPUT_PIN_LOAD <value> —to <pin name>

© 2008 Altera Corporation—Confidential
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——. [l

2 Named: E j wn Edib %) |2I:I Filter: |F'ins: all j
Mode hame Direckion Location 1j0 Skandard Qukput Pin Load I[JO Bank, s

13 IE*  reset Input FIN_MN3 3.3-Y LVTTL {default) G E

14 & wn_ouk[7] Cutpuk FIN_16 3.3-Y LVTTL {default) 5 B

15 ¢ wn_ouk[A] Cutpuk PIN_L& 3.3-Y LVTTL {default) 5 B

16 ¢ wn_ouk[5] Cutput PIM_H1 3.3-Y LMTTL (defaulk) 5 B

17 P wn_ouk[4] Cukput PIM_K2 3,3-Y LYTTL (default) = B

15 L wn_out[3] Cukpuk PIM_HZ 3,3-% LYTTL (default) 5 B

19 L yn_out[2] Cukpuk PIM_J5 3,3-% LYTTL (default) 5 B

zZ0 & wn_out[1] Cukpuk PIM_LZ 3,3-% LYTTL (default) 5 B

Z1 I yn_ouk[0] Cutput PIN_KS 3.3-Y LVTTL {default) 5 E

i a0 ealid Cutput PIM_LT 3.3-Y LVTTL {default) 5 E
= - ~oDAT A Inpuk PIN E15 3.3-Y LWTTL fdefaulty 3 B+

>

;%



Advanced I/O Timing

m Enhances analysis (over capacitive loading) by allowing user to enter board-
level parameters (Cyclone I, Stratix Il, & Stratix Il devices only)
— Use in lieu of or in addition to HSPICE & IBIS modeling

m View signal integrity metrics in Compilation Report (TimeQuest folder)

Enable in TQ settings, then
Device Settings = Device &

. . s] Dual-Purpoze Pins] Voltage]
Pln Optlons nading Board Trace Model

Specify values for Board Trace Model per 140 standard.

140 standard:

Board trace madel:

W ame Walue

MNear pull-up resistance open

Mear pull-down resistance opeh

Mear capacitance open

MWear series resistance short

Trahsmizzion line distributed inductance a

Tranzmizzion line distributed capacitance 0

Transmizsion line length 0

Far pull-up resistance open

Far pull-down resistance open

Far capacitance open

Far zeries resistance zhort

Termination voltage 0
Description:

Specifies board race, termination, and capacitive load parameters for each 140 ~
standard. Mote: These settings affect Advanced 10 Timing only and are used
inztead of Capacitive Loading to determine 10 timing and power. [FAdwanced [/0

Set for all pins using Reset
— /0 standard
’TI Cancel |

© 2008 Altera Corporation—Confidential

Board Trace Model Set parameters for
specific 1/0 pin(s)

Stratix |l
EP2515F484C3
pin{s) yn_out[7] yn_out[8]; yn_out[5] yn_outd]; yn_out[3] yn_out[2]; yn_out[1] yn_out[C
/O standard for selected pin{s) 3.2-V LVTTL

v 5 v v [0 v
C_per_length: |I| Fiinch

an chip off chip

Rnh:l:lhm L_per_length:lIlH.l’inch th:Dhm
I T_length: |I| Inchies)
‘: RnsIDhm I Ris: [ shart | Ohm | |

En:[Copen |F Rnl:[ cpen | Ohm  FRil:[ open | Ohm

C; parameter equivalent

Right-click on output pin(s) in Pin to output pin load

Planner = Board Trace Model

Altera, Stratix, Arria, Cyclone, MAX, HardCopy, Nios, Quartus, and MegaCore are trademarks of Altera Corporation m -
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AITERAY

Quartus |l Software Design
Series: Foundation

Timing Analysis

K

© 2008 Altera Corporation—Confidential i-
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TimeQuest Timing Analyzer (TA)

m Timing engine in Quartus
Il software

m Provides timing analysis
solution for all levels of
experience

m Features
— Synopsys Design
Constraints (SDC) support

® Standardized constraint
methodology

— Easy-to-use interface
® Constraint entry
® Standard reporting
— Scripting emphasis

® Presentation focuses on
using GUI

© 2008 Altera Corporation—Confidential

o Quastus || Timeleest Thving Asalyzes
Fle Elt Wes Hoki Coeirsnds Aepodis Sopt Took ‘Wiedes  Help

Crdeinera_femdearies_N_Seftwane_[erigs Sedfies FeassdalfanilIF 7 _2EetSehematic/pipemull - pipemull

il Ll Pt Thvwng
1 Trwsiusnsl Tinsing rnshvos 5 sty
BR o Fas Lis [ —— Su'nlrblPihcl
BB Girwews Bkl | Glkck | Frors Hode | To Hioade | LessachClock. | Lskoh Dk
Furwayy Had]
[Repas Twarg 2 hom eamy a9y okl okl
1|16 oy g9 ol okl
A [om ewmy ) o1 k1
9 |06 oy qF ol ol
Pt 810 Setug shodk i 025 Pt oin Setug sock & 185
Path Sy | Stainicr  Dada Path |'wirssion | Path S urwraey | Stakriicr | [ ads Path WMM|
Ll '
Tod  |no  |AF |Twe  |Faned  |Locsbon | Eleew
E ijoon aom i il
—— S| Ehar vme R bdel
T REKM = Lanch
[ g“’”:nz’; *| @rsr  nem w1 Unsisged g | | | Loereh et I
I Ia:m-sn: @157 om0 FR L 1 Unusgned |
8 Feepsont U roonatissd Paths 5|15 o AR | 1 Unsisgesd  |_Msh
T R — 6455 A& RR [ELL ] Unmagned qi5
I8 Fespent [ dssheed 4 * Lakch Clock '-'““I
I8 Check Taning i e e ol it
-l Dk Aepods Tod  |no  |AF |Ts  |Fancad | Locsion Elrsa | | | ata frrivea
1 [Fieguni Tarsing,
=] Fuepent Wil T [1]Eom e o i
=] Pt Path Fleon w0 R bl
T Fespert Wrsrmans Pubis ‘Wi El ] o R (1] a Unmsignsd 18
T Cosate 5ok Hiskogran
= Maos
B P 20 Basrwrayies
I3 Pespsont T sy iz LY
2] Foaport 28 LT Tirirgn - | 1% »
i rasd_ude "C:falters_trnQuercun_TT_softwsrs_bani gn_isrias_Faundai enAT0F? Mol utiamFinal _prajacts Gchesati ofpi pem Tt nde”
k updata_timng_mtlint;
crate_timng_sumnary -ustup -panal_nass USumeey Cwtup)”
craata_timngsumnary -hold -panel_nare "Somary [Hald]”
td: rapart_timing -to_clock clkl -matup -npaths 10 -detail path_enly -panal_nass [Rapart Timing}
g 30 104G
KL<
x hCanssle § Hiokep |
For Halp, pram F1 Paady
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Enabling in the Quartus Il Software

Settings - filtref X

e e [ e containing timing constrainks or exceptions.

Compilation Pracess Settings

EDA Tool Settings Tirniry i el
Analysis & Synthesis Settings (o Uze Timeluest Timing Analyzer duning compilation >

Fitter 5 ettings " Uze Clazzic Timing Analyzer dunng compilation

[ e e O B

T irl'lir'lg Anal |_',I iz
Timeluest Timing Analyzer
+- Clazzic Timing Analyzer Settings

Categary:
General
Files
Libraries Specify whether to use the Timeluest Timing Analvzer ar the Clazzic Timing Analyzer az the default
Devics tirning analysis tool. The TimeQuest analyzer requires a Synopsys Design Constraints File (SOC)

Notes:

* Arria GX device only supports Timequest TA.

* TimeQuest TA is enabled by default for new
Stratix lll and Cyclone lll designs.

© 2008 Altera Corporation—Confidential
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Adding SDC File to Quartus Il Project

m Add SDC files to TimeQuest Timing Analyzer page of
Settings dialog box

m Multicorner timing analysis checks all process corners in

one analysis

— On by default for Cyclone Il & lIl, Stratix Il & Ill devices

General
Filez
Libraries
Device
Operating Settings and Conditions
Compilation Process Settings
EDA Tool Settings
Analysiz & Synthesiz Settings
Fitter Settings
Timing Analysiz Settings
Timeluest Timing Analyzer
+- Clazzic Timing Analyzer Settings
Azzembler
Design Aszsigtant
SignalT ap |l Logic Analyzer
Logic Analyzer Interface

ol Ciranilzbar ©abhinas

1]+ FH-FH-E

© 2008 Altera Corporation—Confidential

TimeQueszt Timing Analyzer

Specify Timeluest Timing Analyzer ophions.

SDC files ta include in the project

SDC flename:

Settings - pipemult @
Cateqgaory:

Click Add to
add SDC to list

File name Type

Synopsys Design Constraints File

.S olutionzdpipemult. sdo

r
I|7 Enable multicarner timing analvzis during conmpilatian I<——'

Altera, Stratix, Arria, Cyclone, MAX, HardCopy, Nios, Quartus, and MegaCore are trademarks of Altera Corporation
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Femove
U
Dramwr

Analyze fast and
slow corners at
the same time
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Opening the TimeQuest Interface

Toolbar button 7%
Tools menu
Tasks window

Stand-alone mode
— quartus_staw

Command line

&, Quartus Il - C:faltera_trnfQuartus_IlI_Software_Design_Series_FoundationfQIIF 7_2/E
@ File Edit “iew Project Assignments Processing BEEES WWindow  Help

[ = ﬁ % nip EDd Simulation Toal L g
R e . x @ Fun EDA Timing Analysis Tool
L
E ity E Launch Design Space Explorer —
ELREl, s % 'EE} TimeQuest Timing Analyzer
[+ 3 pipernult S
= Advisars *
=h

© 2008 Altera Corporation—Confidential Alm
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TimeQuest GUI

Fedstioo- demtn.~mi- ) Software D-— .. aeries

R E | I e e e e

File Edit Reports

Yiew Metlist  Constraints

B TimeQuest Timing Analyzer Summary
ES 5SDC File List

E& Summary [Setup)]

% Suramary [Hold]

" Fepon Tiing

Report Pane

HEpOrL limmng

Script Tools  Window  Help

Command Infa  Summary of Paths ]

——rrrTT—TT

Menu access all TimeQuest features

P T

| j—|

inst2[13]
inzt2[9]
inst2[1]

|inst2[2]

To Node

[af13]
8]
[al1]
[al2]

Launch Clack | Latch Clock

|clkl _
|clkt elkt
|clk1 [clkt
B |elkt

o | Statistics | DataPath  Waveform
Eleme
- .| [1oooo oo L.gel S
2[1.297 1.297 R ..k del Lo
T M et 1 | ! B Launch i :
g 2:‘32:33';"4 3157 o2 uTea 1 [Unsssigned instz | | | Laun=h Closk I : .
% HeEortSDC 1_1.54? 0.000  RR |CELL 1 |Unassigned .. Jirec i o i
B3 Report Unconstrained Paths |5]1.547 0.000 RR e |1 .UnasS!_grjed - Jidat 1at: -~ s
B8 Report lgnored Constraints |6]4.255 2708 |RA (CELL |0 |Unassigned | o[15] i i
A FReport Datasheet £ > Latch Clock : LatchI
B8 Check Timing D 3 ; -
e : < - i i 1 |
‘J'”HEDD.”S. Tatal Imcr RF Type Fanout Location Elemel Data Arrival
: -
Tasks Pane Report Met Timing... 1]6.000 £.000 |--gefi
Report Path... | 2|6.000 oom R | | | |k del
[ Report Minimum Pulse Width 13]5.300 0700 R oExt 0 Unassigned | q[15]
] Create Slack Histograrn...
= Macros
E8 FReport All Summaries i
@ Repart Taop Failing Paths Slack :1‘.045_ns
E3 FReport AI1/0 Timings = | = > i b
Rl tcl» read_sdec "C:/altera_trn/Quartus_II_sSoftware_Design_series_Foundation/QIIF7_z/Solutions/Final_projects/schematic/pipemult.sdc" ~
23 y Info: Reading sDC File: 'Cifaltera trn/Quartus_II_Software_Design_sSeries_FoundationsQILIF7_ 2/ Solutions,/Final_projectsy/schematic,/pipemult. sdc’
24 tol: update_timing_netlist;
25 tcls create_timing_summary -setup -panel_name "Summary (Setup)"
26 tol: create_timing_summary -hold -panel_name "“sSummary (Hold)"
27 tols report_timing -to_clock clkl -setup -npaths 10 -detail path_only -panel_name {Report Timing}
28 | #H \i') Info: Report Timing: Found 10 setup paths (0 wiolated). worst case slack is 1.045 Console Pane
& 10 1.045
tels
w
£ b4
* Eonsole;{. History f
For Help, press F1 Ready

© 2008 Altera Corporation—Confidential
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Console pane

m Allows direct entry and execution of SDC & Tcl

commands
— Displays equivalent of command executed by GUI

m Displays TimeQuest output messages
m History tab records all executed SDC & Tcl commands

— Copy & paste to create scripts or SDC files

=

34

35

40

a1

42

47

a7

439

+

+

il

i
=
tlx

i
&=
tilx

il

report_timing -from_clock clk_cons -setup -npaths 100 -detail path_only -panel_name {Report Timingl
Info: Report Timing: Found 100 setup paths (0 wiolated). Worst case slack 1s 4,062

100 4.082

report_timing -from_clock clk_cons -setup -npaths 100 -detail summary -panel_name {Eeport Timing Sumw
Info: Report Timing: Found 100 setup paths (0 wiolated). WwWorst case slack is 4,062

100 4.062

report_min_pul se_width -twarst 100 -panel_name "Minimum Pulse wWidth"

© 2008 Altera Corporation—Confidential
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SDC File Editor = Quartus |l Text Editor

TimeQuest File menu = New/Open SDC File
- Us_e Quartus I So Quartus Il File menu = New = Other Files
editor to create A R e ————— —
and/or edit SDC |Z| = ’

M 37 B R A A AN AT R R A A N TR A A AT AT ANANT T TN

an 38 # Create Clock

- ¥ 30 R e e e s
R 41

createlchnck -nawe {clkl} -period €.000 -waveformw { 0.000 3.000 } [get_ports {clkl}] -add

. 4z create_clock [-add] [-name <clock_name =] -period <value = [-waveform <edge_list=][<targets:>]
43 -add: adds clock ko a nods with an existing clock,
u n I q u e fe atu reS 14 grwnny SHAMe Zelock_name=: Clock name DF. the created clock .
| -period «<value>: Speed of the clock in terms of clock period
45 # 52t 1 uaveform «<edge_list=! List of edge values
- LTS HEREEE Zbapgets: List or collection of targgks
(for .sdc files) i
" 45 Zet_input_delay -add delay -ppax -clock [get_clocks {clkl}] 3.250 [get_ports {dataa[1]}]
49 set_input_delay -add delay -pin -clock [get_clocks {clkl}] 1.750 [get_ports {dataa[l]}]
_ AcceSS to G UI j=1u] Zet_input_delay -add delay -gax -clock [get_clocks {clkl}] 3.250 [get_ports {dataa[3]}]
5 set_input_delay -add delay -pin -clock [get_clocks {clkl}] 1.750 [get_ports {dataa[3]}]
. 52 Zet_input_delay -add delay —fax -clock [get_clocks {elkl}] 2.500 [get_ports {wraddress[0]}]
d Ialog boxeS for 53 set_input_delay -add delay —fnin -clock [get_clocks {clkl}] 1.000 [get_ports {wraddress[0]}]
54 zet_input_delay -add delay 4Jwax -clock [get_clocks {elkl}] 2.500 [get_ports {wraddress[1]}]
H 55 set input delay -add delay Jmin -clock [get clocks {clkll] 1.000 [get ports {wraddress[1]}]
COnStraInt entry 56 set:input:delay —add:delay max -clock [get.:c:locks {clki1y] 2.500 [get:ports {wraddress[2]}]
- 0 57 set_input_delay -add delay fwin -clock [get_clocks {clkl}] 1.000 [get_ports {wraddress[2]}]
(Edlt : Insert 55 set_input_delay -add_delay fmax -clock [get_clocks {clkl}] 2.500 [get_ports {wraddress[3]}]
59 set_input_delay -add_delay fwin -clock [get_clocks {zlkl}] 1.000 [get_ports {wraddress[3]}]
= — &0 set input delay -add delay fmax -clock [get clocks {clkll]  2.500 [get ports {wrent]
Constral nt) """ 61 set:input:delay —add:delay Fmin —clock [get.:c:locks fclkll] 1.000 [get:ports {wrent]
= 62 set_input_delay -add delay |-max -clock [get_clocks {clkl}] 2.500 [get_ports {rdaddress[4]}]
. °y) 63 set input delay -add delay|-min -clock [get clocks {clkll] 1.000 [get ports {rdaddress[4]}]
- Syntax COIOrI ng = 64 set:input:delay —add:de lay|-max -clock [get.:c:locks {clk1r] 2.500 [get:ports {wraddres=[4]}]
65 set_input_delay -add_delay]-win -clock [get_clocks {zlkil}] 1.000 [get_ports {wraddress[4]}]
. 133 set input delay -add delay] -max -clock [get clocks {clkli] 2.500 [get ports {rdaddress[0]1}1]
—_ TOOItIp Syntax help 67 set:input:delay —add:delay -min -clock [get.:c:locks folkil] 1.000 [get:ports {rdaddress[0] 1]
JIFor Help, press Fl Ln4i, Cal 9

Place cursor over
command to see tooltip

© 2008 Altera Corporation—Confidential Alm
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SDC File Editor (cont.)

Construct an SDC file using
the TimeQuest graphical ceckrane. [
constraint creation tools P (T —

waveform edges

Rizing: nz

Create Clock @

€ Quartus I - C:faltera_trnfQuart us_|I_Software_Design_Series_Foundatio Falling: s 000 500 10.00
File NEsld View Project Tools  Window
= Targets: |[93t_|30lt3 {elkd] J
SDC command: |create_clock -period 10,000 -name clk [get_ports {clk}]
Paste Chrl+ Insert Cancel | Help |
iE Select all Ctrl+a
€

A
%
z/‘>‘ Go T, Ctrl+G
ﬁ Increase Indent
Decrease Indent
0 \
s Insert File. ..
Insett Ternpl... b Quartus Il - C:faltera_trnfQuartus_lI_5Ss tware_Design_Series_Foundation/QIIFf_2/Ex6/Sche

Ins Fink
Create Generated Clock, . File Edit View Project Tools Window
267 Toggle Bookmark, Chrl+F2
I Set Clock Latency... )
Jurnp To Mesxt Bookmark, Fz e @ 1 Ecreate_clock -period 10.000 -name clk [get_ports {clkill]
ab Jumnp To Previous Bookmark Shift+F2 b
Clear All Bookmarks Chrl+Shift+F2 et Clock Groups. .
Far Al Beormar rishift Remave Clock,.. #4
— Replace Tabs With Spaces g . -
Sek Input Delay... ¥
- o ey b Constraints inserted at
= Set Qutput Delay, .. iy
2 Set Fale Path... s cursor location
Set Multicycle Path. .. :_
Sek Maximum Delay. .. =
Inserts a create_clock SO0 command Sek Minimum Delay...
© 2008 Altera Corporation—Confidential Alm
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Steps to Using TimeQuest Tool

1. Generate timing netlist

2. Enter SDC constraints by creating or reading in
an SDC file

3. Update timing netlist
4. Generate timing reports

© 2008 Altera Corporation—Confidential m
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1) Generate Timing Netlist

m Create a timing netlist (i.e. database) based on compilation results
— Post-synthesis (mapping) or post-fit (if design already fully compiled)

— Worst-case (slow; max. temp.), best-case (fast; min. temp.) timing
models

— Set custom operating conditions
m [0 execute:

" Tasks pane .
S Netlist menu — = _
Create Timing Netlist + & Open Project... A
o Metlist o

< ------ B Create Timing Netlist

[rpLt netlist Delay model
(e Pozt-fit {« Slowcorrer i » Update Timing Netlist
Speed grade: | v —"1 Reports
S Individual R eparts
" Post-map [ Fast comer +- B8 Feport Frnax Summarny
[ ZemlC delays > ----- B Report Setup Summary
. B3 Report Hold Summary
Tl command: | create_timing_netlist -model slaw e E8 Report Recovery Summary At
oK. EanﬁN Help |
Tcl equivalent of command Tcl: create_timing_netlist

© 2008 Altera Corporation—Confidential m
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2) Create or Read in SDC File

© 2008 Altera Corporation—Confidential
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Create SDC file using SDC file
editor

— Don’t enter constraints using
Constraints menu
Read in constraints & exceptions
from existing SDC file
— Skip if no SDC file

Execution
— Read SDC File (Tasks pane or

Constraints menu) 7 & Opon P B
File precedence (if no filename\;..“f“'i?.i‘i‘ﬁ qeset Desn

iy - Read SDC File =
SpeCIerd) - i+ Update Timing Netlist
. . —4 Reports
— Files specifically added to Quartus |l E-£3 Individual Reports
1 = ----- % Repart Frnas Summary
prOJeCt o o . . ----- B Report Setup Summary
— <current_revision>.sdc (if it exists in B8 Report Hold Summary
. oy e % Repart Recoveny Summary w
project directory) -

File Edit \iew Metlisk

Ak

B TimeQuest Ti
=i Advanced /0

>% Board Tr:

- Signal Int

4k Quartus Il TimeQuest Timing Analyzer - D:/alterg

_onskraints

Reports  Script Tools

Create Clock. ., t
Create Generated Clock...

Set Clock Latency. ..

Set Clock Uncertainty. .,

Set Clock Groups. ..

Remowve Clock, ..

Set Input Delay. ..
Set Qutput Delay. ..

Set False Path, ..

Set Mulkicycle Path, ..

Set Maximum Delay, ..
Set Minimurm Delay. ..

aenerake SDC File from QSF

L

Tcl: read_sdc [<filename>]
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Create Clock

In SDC File Editor,
Edit menu = Insert Constraint

Create Clock fields:

* Clock Name — Assign name to clock setting; defaults to target
node name

* Period — Clock period in nanoseconds

+ Waveform edges — Use for non-50% duty cycle clocks

» Targets — Port or pin to which clock setting is being applied

Create Clock @

Clock name: |'3|k

Period: |10.000 e

W aveform edges

0.00 5.00 10.00

Rizing: | nz
Falling: | hz
Targets: |[g|et_|:u:|rts {clk}]

N
t

SDC command:

||:reate_|:h:u:k -period 10.000 -name clk [get_parts {clk}]

| [hzert |

Cancel | Help

Important Note: All design clocks are
related by default. This means the
timing analyzer will analyze paths
between clock domains whether you

Name Finder (next slide)

have specifically related them or not.

SDC: create _clock

© 2008 Altera Corporation—Confidential
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Name Finder
m Search the SDC netlist for node names

— Similar to the Quartus |l Node Finder

Name Finder, E|

Collection: |get_|:n:|rts j Filter: |"

Ol

/rwgase-inﬁ;ive
/ -

Select F
collection to
search b atches
Ligt
E7 matches found |~ > | 3 gelected names
clk_in_100mhz clk_in_100mhz
clkout din_a[0]
dir_a[0] ﬂ din_a[1]
dir_a1] dir_a(2]
i < dinal3]
din_a[4]
Edit command din_a(4 _<<| | el
) din_a[f] din_a[f]
here or final din_a[F] din_a[7]
command to 0
use wildcards
din_b(3] ¥

SOC command: |[get_|:u:urts {clk_in_100mhz din_a[0] din_a{1] din_a[2] dir_a[3] din_a[4] din_a[5] dirn_a[6] dir_a(71}] i

oK Cancel Help |

© 2008 Altera Corporation—Confidential
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Generated Clocks

m Clock signals derived from a
previously created clock

— E.g. clock dividers, ripple clocks,
PLLs

— Must be defined by a constraint

Create Generated Clock fields:

* Clock Name — Assign name to clock setting

* Relationship to source — Specify how generated
clock is related to base clock. The Based on
waveform section allows for more complexity in
the relationship to the base clock (not discussed)

» Targets — Port or pin to which clock setting is
being applied

SDC: create_generated_clock

© 2008 Altera Corporation—Confidential

In SDC File Editor,

Edit menu = Insert Constraint

Create Generated Clock

Clock name:

Source:;

&

|.:u<32

|[get_|:|ins {inzt1altpll_componentpllinelk[0]H

Felationship to zource

f* Bazed on frequency

Dividebyr | Phase: T
Mutiplyby: 2 Offset: I
Dutyeycle: |

(* Based on wavefom
Edgelist | | |
Edge shift ist: | s | s |

[ lrevert waveform

T argets:

SOC command:

nE

|[get_|:|ins {inzt1laltpl_componentplicik[0]}]

N

|create_generated_n:lnu:k -narme clkx? -zource [get_pins {inst1]altpl_compone

|nizert |

Cancel | Help |

Altera, Stratix, Arria, Cyclone, MAX, HardCopy, Nios, Quartus, and MegaCore are trademarks of Altera Corporation
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Synchronous /O Constraining

m Specify system-level timing constraints
m Settings

— Input/output maximum delay

® Maximum amount of time a signal can take to arrive and still
meet setup timing

— Input/output minimum delay

® Minimum amount of time a signal can remain active and still
meet hold timing

m Pairs of max/min |/O delay constraints specify
range of valid delay values for meeting FPGA
and third-party device timing

© 2008 Altera Corporation—Confidential See Appendix for details on I/O timing delays.
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Set Input/Output Delay

Set Input/Output Delay fields:

» Clock Name - Specify source clock

* Input/Output delay options — Choose max or
min constraint. Rise/Fall indicates if the
constraint applies particularly to a rising or
falling edge transition (advanced).

* Delay value — Total off chip delay

* Add delay — Must use if applying multiple sets
of input/output delays to the same port (e.g.
input ports feeding multiple internal registers)

» Targets — Port to which setting is being
applied

SDC: set_input_delay
SDC: set output_delay

© 2008 Altera Corporation—Confidential
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In SDC File Editor,
Edit menu = Insert Constraint

Set Input Delay @

Clock narme: |n:|k j

[ Use faling clack edge

[nput delay optiohz

f* Minimum i Rize
" kaximum i Fall
(" Bath i+ Bath

[ Add delay

|2 Nz

Targets: |[§I-3t_|:":'rt3 1d[0] a[1] (2] 4[3] d[4] d[5] d&] d[7]i] J

Delay walue:

S5DC command: |set_input_n:|elaj,l -clack { clk } -min 2 [get_parts {d[0] d[1] d[2] d[3] d[4]

Inzert Cancel | Help |




3) Update Timing Netlist

m Apply SDC constraints/exceptions to current

timing netlist

m Generates warnings
— Undefined clocks

— Partially defined 1/0O delays
— Combinatorial loops

m Update timing netlist after adding any new
constraint

m Execution
— Update Timing Netlist (Tasks pane or Netlist menu)

Tcl: update_timing_netlist

© 2008 Altera Corporation—Confidential
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4) Generate Timing Reports

4k Quartus Il TimeQuest Timing Analyzer. - D:falteraf71/fgdesign

File Edit Wiew Metlist Constraintsf RSN Script Tools  Window  Hel
Repart Fmax Summary |_

" Ve rify ti m i n g req u i re m e n ts a n d - ER |TimeQuest Timing Analvzel  Report Setup Summary
locate violations ] idvarced D Teing | Rogort ok Sumery

ES SDCFile List Report Recovery Summary

Report Femoval Summary

m  Check for fully constrained design Feport R
or ignored timing constraints R Gk st

Repork RSKM

m [wo Methods Report SDC

Report Unconstrained Paths

— TaSkS pane Report Ignored Constrainks
Repart Datasheet
® Automatically creates/updates netlist & e
reads default SDC file if needed

Repark Tiring...

_ Re ports menu Report Met Timing. ..

* Report Path...
® Must have valid netlist to access I Reports ort Minimum Pulse Width...
Ea Individual Feparts Crllate Slack Histogram. ..

----- % Report Fmax Summary
----- % Fepaort Setup Surmmary

----- £ Report Hold Surnmary

----- % Report Recovery Summarny
----- % Report Remonval Surmmarny
..... % Repart Clocks

----- % Report Clock Transfers

----- % Report Minimurn Pulze Width
----- BH Report TCCS

. / ----- = Report ASKM
Double-clickon [~ || @~ % Feport SOC

----- Report Unconstrained Paths

H mwiedvial vearnavrd | IR b % Report Ignored Constraints
IndIVIduaI report ----- £ Report Datashest
----- £ Check Timing
-] Custom Feparts w
© 2008 Altera Corporation—Confidential Alm
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Useful Reports for Design Constraining

» Report Clocks

— Use to ensure all clocks have been defined correctly

» Report Unconstrained Paths
— Use to determine if any constraints are missing

» Report SDC

. Ust? t;) review what constraints have currently been applied to the
netlis

» Report Ignored Constraints

— Use to determine if any constraints being ignored due to possible
typos or other errors in constraints

© 2008 Altera Corporation—Confidential Am
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Generating Detailed Reports

. . . . Report Timin %]
4k Quartus |l TimeQuest Timing Analyzer, - D:falteraf71/gdesig R i (=)
File Edit Wiew Metlist Constraints BalEalliE Script Tools  Window  He Clocks
* Repart Fmaz Summary | From clock: |C|k_CDr'IS ﬂ
ER TimeQuest Timing Analyzer Report Setup Summary
B& SOC File List Report Haold Summary To clack: |c|k:-:2_c0ns ﬂ
% Repart Recovery Summmary
% Summary (Hald] Report Remaoval Summary T
argets
BR Clocks Summary Report Clocks
(1 Unconshained Eaths Report Clock Transfers Frarm: ! J
B ﬁ Ignl:l:lad |vlianstre;lqnts Repart TCCS _—_— | J
ﬂ othing ko Repaort Report RSKM rough:
Report S0C Tol E—_ J
o; L
Choose Report Repaort Unconstrained Paths
Tlmlng (Reports Report Ignored Constraints
. Report Datashest Analyziz twpe Pathz
menu) or double-click | - -
) .. an, heck Timing i+ Setup  Recovery Report number of paths: 32
on Report Timing
< " Hold " Removal b amiriarn slack. limit; g
(Tasks pane) el [N RN Loy in) ) i= Py
il Repart Path. ..
oy - )
i Repart Minimurn Pulse ‘Width, .. ]
% Report Clocks Create Slack Hiskogram, .. Detail level Set Default
E5 FReport Clack Transfer Summary |
~E Report Minimum Pulse Width [v Report panel name: Path Oy |
—Ef Report TCCS . Path and Clock
{28 Repart RSKM [v File narme: Full Path
E3 Aepart SDC File options
=2

- Fepart Unconstrained Paths
% |Fiepart Ignored Constraintd
—E8 Report Datashest

—{E Check Timing

" Append

Open

o Owenwnite

Select level
of detail

/

v

Select where to

ohzole

|repu:urt_timing -from_clock clk_cons -to_clock clks?_cons -from * +o

Report Timing |

I Tl command:

~{] Repart Path._.
| Benort Minimum Pulse width. .

Cloze ‘ Help |

oranm... L

send output report

Tcl: report_timing
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