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Quartus II Software v9.0 Technical Overview

 This presentation is a technical reference for the 
new features and enhancements in the Quartus II v9.0 
release

 Reference What’s New in Quartus II v9.0 Product 
Overview presentation for a general product overview
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Quartus II Software v9.0 Highlights
Main focus is device support

− Arria II GX FPGA
− Stratix IV GT FPGA
− Stratix IV GX/E FPGA
− HardCopy III/IV ASIC

Further expands leadership in 
compile time and timing closure 
cycle

− Parallel compilation
− TimeQuest enhancements

Further extends leadership in 
system and IP integration

− Data sheet generation
− Component editor enhancements
− Visualization of large system

 I/O system design 
enhancements

− SSN (simultaneous switching noise) 
analyzer

− View clock resources in Pin Planner

DSP Builder
− Linux 32-bit operating system 

support

Agenda
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 Quartus II software distribution – new subscription purchase and 
existing Quartus II customers

− Online delivery only
 http://www.altera.com/download

− May request Quartus II design suite on DVD
 www.altera.com/dvdrequest

 New web-based download and install flow
− Faster custom download and installation of Altera’s software and IP

 User selects desired software and device families to download
− Easy one-click step from Altera website
− Identical experience on Linux and Windows

Download and Installation

http://www.altera.com/download
http://www.altera.com/download
http://www.altera.com/download
http://www.altera.com/dvdrequest
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Quartus II Web Edition

Quartus II Subscription Edition and Web Edition 
features comparison available on Altera website

 Features NOT included in Web Edition
− Multi-processor support

 Pay for compile time performance
− Incremental compilation
− HardCopy tools

 Enable TalkBack feature to use:
− SignalTap® II logic analyzer
− SignalProbe feature
− To turn on TalkBack, click TalkBack Options 

button in Tools | Options | Internet 
Connectivity

Agenda
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Device Support
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Device Support Overview

 Mature device families support
− Last release for some older device families

 Arria II GX FPGA
− First public release support 

 Stratix IV GT FPGA
− First public release support

 Stratix IV GX/E FPGA
− New device support 
− POF support

 HardCopy III/IV ASIC
− Updated companion support
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Mature Device Families

 Quartus II software v9.0 and service packs are the last 
releases to support these devices:

− ACEX 1K
− FLEX 6000
− FLEX 10K, 10KA, and 10KE
− APEX 20KC and 20KE
− APEX II

 Quartus II software v9.0 will be available for download 
from www.altera.com indefinitely

http://www.altera.com/
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Arria II GX Key Features in v9.0
 Refer to the Arria II GX Handbook/Datasheet for a complete feature list

− Additional feature support will be added in future Quartus II service packs and/or full production releases

Category Arria II GX Features in v9.0

All
Public release

Pin-out public release

Transceivers

Channel equalization
 TX pre-emphasis and RX equalization

Increase C6 to 3.125 Gbps

Dynamic reconfiguration (analog and channel)

RX offset cancellation (buffer calibration)

Wider channel bonding

PCI Express (hard IP and soft IP)

CPRI support - same as plan for Stratix series FPGAs

External Memory
Added timing constraints and macro timing reports

Support for DDR1 and DDR2

LVDS

Allow 1.0-Gbps LVDS when DPA is enabled
 Otherwise limited to 840 Mbps
 Re-consider non-DPA above 840 Mbps in a later release

Incorporated new soft-IP for DPA misalignment silicon change



10

© 2009 Altera Corporation— Public
ALTERA, ARRIA, CYCLONE, HARDCOPY, MAX, MEGACORE, NIOS, QUARTUS & STRATIX are Reg. U.S. Pat. & Tm. Off. 
and Altera marks in and outside the U.S.

Stratix IV GT Key Features in v9.0
 Expanded features to support 100G and 40G wireline applications 

− Support for channel bonding
 100G (10 x 10G)
 100G Interlaken (24 x 6.375 Gbps)
 40G (4 x 10G)
 40G SFI-5.1 (17 x 2.5 Gbps)

− Support for 5th and 6th channel @ 6.375 Gbps
 Device codes  

− EP4S100G2, EP4S40G2, EP4S100G5, and EP4S40G5

 Refer to the Stratix IV GT Handbook/Datasheet for a 
complete feature list

− Additional feature support will be added in future Quartus II service packs 
and/or full production releases
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Stratix IV GX/E Devices and Speed Grades
 New device support
 Introducing 2 new 

industrial speed 
grades: I3 and I4

− I/O performance of 
I3 matches C3, 
I4 matches C4

 New POF support 
− EP4SGX230DF29ES
− EP4SGX230FF35ES
− EP4SGX230HF35ES
− EP4SGX230KF40ES

Stratix IV GX FPGA
EP4SGX180 New in v9.0, with pin-outs

EP4SGX70HF35 New in v9.0, with pin-outs

EP4SGX110HF35 New in v9.0, with pin-outs

Stratix IV E FPGA
EP4SE230 New in v9.0, with pin-outs

EP4SE530 Pin-outs enabled
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External Memory Interfaces Enhancements

 Upgraded HIO (horizontal or row I/Os) performance to 
match VIO (vertical or column I/Os)

− e.g. 533-MHz DDR3 now supported on HIO for -2 speed grade

 No restrictions on single-ended I/Os adjacent to high-
speed serial interface (HSSI)

− e.g. 533-MHz DDR3 next to 8.5-GHz transceiver
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HardCopy III and IV Companion Support

 Complete HardCopy III companion support
− All devices in HardCopy III family are supported
− Non-socket replacement companion flow is supported

 Expanded HardCopy IV companion support
− All HardCopy IV GX devices supported as companions to FPGAs
− HardCopy IV E companions extended

 EP4SE230 and EP4SE530 are supported
 Additional HardCopy IV companions will be added synchronously with 

new Stratix IV devices

 EPE power estimation for HardCopy IV GX devices

Agenda
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Productivity Features
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Archive Project Utility
 Goal: Simplify support 

− Replicates Quartus II issues more effectively by 
archiving the necessary files for service request 
submission

− Additionally, improves user source control, IP 
integration, and incremental compilation support

 Pre-defined file sets:
− Source control 

 Project source and settings files
 Automatically detected source files

− Source control with compilation database
 Primarily for incremental compilation

− Service request
 Source control + report files + programming 

output files
− Service request with compilation database

 Primarily for incremental compilation
− Custom 

 Option to “Add…” or “Remove” files for 
archiving

 Command line also uses new archive
− Quartus_sh –archive
− Tcl packages project_archive 

Agenda



© 2009 Altera Corporation— Public

I/O Design
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I/O Design

 The Quartus II design suite address the different stages of 
creating an FPGA pin-out and successfully designing and 
validating a board design

 Quartus II software v9.0 provides enhancements in the 
following areas:

− Simultaneous switching noise (SSN) analyzer
− SSN results in Pin Planner package view
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SSN (Simultaneous Switching Noise) Analyzer

 Introducing the new SSN analyzer and 
optimization tool 

− Provides pin-out aware SSN voltage noise 
analysis to prevent system failures and 
costly board re-spins due to SSN effects

− SSN: noise induced onto an I/O pin due to 
the switching behavior of other I/O pins in 
the device

− Currently available for Stratix III FPGA 
family

 Performing SSN analysis:
1.Run I/O Assignment Analysis or perform a 

full compilation
2.Run SSN Analyzer Tool 

 Processing time varies depending on 
package and/or design size

 Optionally, individual I/O banks can be 
analyzed one at a time

A

B
0
1

0
1
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Pin Planner – SSN Results

 Shows SSN results in Pin 
Planner package view

− Show SSN Analyzer results (right-
click menu in package view)

 Green=good, Yellow=warning, 
Red=critical

− Optionally, change SSN settings 
depending on user’s confidence of 
tool and/or board design (default: 
Warning  70%, Critical  90%)

 For example, changing Warning  
20% will highlight pins Yellow if % 
signal margin of QH or QL is above 
20%

 Cursor tooltip shows more detailed 
information

− Re-run Start SSN Analyzer after 
moving pins and/or changing SSN 
Settings

Agenda
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Synthesis
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Timing Driven Synthesis
 Utilizes timing constraints to 

recognize critical paths
 Uses timing models to effectively 

optimize critical paths
 Synthesis and fitter effectively 

optimize the same critical paths
 In v9.0, performance is comparable

to the speed option in synthesis
− Supports Stratix II FPGA and newer 

device families
− Average of 4% area reduction
− Provides performance benefit in outlier 

designs
− Beware: Increases synthesis time by 25% 
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Fitter and Compilation Times
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Parallel Compilation
 Definition of parallel compilation

− The use of multiple processors or multi-cores on a single computer during 
compilation

− Altera leads the industry in this space
 Parallel synthesis during incremental compilation

− Design must contain partitions
 Partitions are synthesized in parallel 
 Off by default
 To enable: Analysis & Synthesis SettingsMore Settings
 Provides on average a 20% reduction in synthesis time

 Parallel placement and routing
− Enhanced parallel placement

 Average of 7% reduction in placement time compared to v8.1
− Added parallel routing

 Average of 5% reduction in routing time compared to v8.1
 Larger gain on harder-to-route designs 

Average of 20% reduction in compile time 
using 4 processors
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Metastability Improvements
 Quartus II software can optimize your design 

for improved metastability 
− Stratix III, Stratix IV, Arria II GX, and Cyclone III 

families

 Metastability optimization is now on by default
− Provides typical Mean Time Between Failures (MTBF) 

reporting for Stratix IV, Arria II GX, and Cyclone III 
devices

− Provides worst-case MTBF reporting for 
Stratix III FPGA

− IP cores now explicitly identify all synchronization 
chains
 TimeQuest reports metastability
 Fitter optimizes for metastability

 Option to automatically identify registers in 
user design that could be at risk of 
metastability

− User can verify if it is a risk and ask Quartus software 
to fix it during placement and routing

− Note: Many of the identified registers will not be at risk 
of metastability
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Beneficial Skew Enabled by Default

 Improves timing by 
introducing clock skew 
during routing

− Introduced in Quartus 
software v8.1 

− On by default in v9.0
− Some global clocks use LAB 

line to add ~250 ps delay
− Can be changed in          

“Fitter SettingsMore 
Settings” page

 
Beneficial skew

Metric Stratix III 
FPGAs

Stratix IV 
FPGAs

Cyclone 
III FPGAs

fMAX +2% +2% +3%

Compile 
time +4% +4% +5%

Peak 
memory +3% +13% +10%
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Programmable Power Default Change
 In v9.0:

− Fitter uses high-speed tiles for
all failing paths

− Applies to both Auto Fit and 
Standard Fit

 Avoids the scenario where paths fail 
timing when they could meet timing if 
placed in high-speed mode

 As a result, improves performance of 
designs

 Minimal power impact to well-
constrained designs 

 Note: Unrealistic timing constraints could 
impact power

− If most paths are failing timing, lots of 
high-speed tiles will be used

− Static power can go up significantly

Stratix III and Stratix IV families only
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Incremental Compile Enhancements

 Bottom-up incremental compilation improvements
− In v9.0, QXPs can be imported with the IP without the requirement 

of the IP HDL files
 License is checked on dependent files
 AMPPSM partners can now ship encrypted QXPs rather than 

encrypted HDL
 Facilitates design reuse

− Incremental support for JTAG features (except SignalTAP II)
 Export/import of lower-level partitions without these features to 

the top level 
 Allows the user to use this partition and continue to compile at the 

top level without error
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TimeQuest Timing Analyzer



29

© 2009 Altera Corporation— Public
ALTERA, ARRIA, CYCLONE, HARDCOPY, MAX, MEGACORE, NIOS, QUARTUS & STRATIX are Reg. U.S. Pat. & Tm. Off. 
and Altera marks in and outside the U.S.

 Analyze critical interfaces that have tight timing requirements
− Report paths for skew against both longest path and the shortest path

 Designs that will benefit
− Oversampling cores

 Sample a signal using four different clocks phase-shifted by 90 degrees from each other 
 Requires minimal skew between each path from the I/O interface to each oversampling register 

− DDR core design 
 Differences in delay of the connections between data input/output pins to the capture registers need to 

have minimal skew
− Source synchronous 

 Minimize skew of a number of selected nets that have a non-zero offset from a reference signal
− Cross-clock domain transfers

Path-Based Skew Reporting

Serial input 
stream

Sampling 
registers

90o

90o

90o

Data 
strobe pin 

(dqs)

...

Data 
registers

Data bus 
pins (dq)

...

Capture 
registers

clk
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Report Exceptions
 Debug potential timing failures due to 

unintended or conflicting timing exceptions
− Wildcards and Tcl lists are very convenient and 

commonly used to easily constrain parts of the 
design (e.g. set_false_path –from {sig[*] sig_ena 
sig_overflow} –to [all_outputs]

− Users can easily miss paths, incorrectly relax 
paths, or accidentally override other exceptions

 Includes all exceptions that are set by the 
SDC constraints

− set_false_path, set_multicycle, set_min_delay, 
and set_max_delay 

Agenda
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SOPC Builder
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SOPC Builder

 SOPC Builder is Altera’s IP integration platform
− Deployment of IP, reference designs, and architectural templates
− Development platform for Altera custom solutions 
− Design platform for fast development of system designs

 Continuous focus in providing system development solution 
beyond Nios II embedded processor

 Quartus II software v9.0 provides enhancements in the 
following areas:

− Data sheet generation to ease handoff between hardware and 
software engineers

− New filtering system to improve large SOPC Builder system viewing
− Added timing waveform to simplify custom component development
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Data Sheet Generation

 Introducing data sheet 
document generation

− This is a HTML document 
describing your SOPC Builder 
system 
 Similar to a processor 

data sheet
− Shows system connectivity 

and component parameters
 Based on .sopcinfo file

 Benefits
− Ease design review process
− Serves as hand-off between 

hardware and software 
engineers
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SOPC Builder Systems Visualization
 As the size and complexity of SOPC Builder systems increase, the enhanced 

patch-panel makes it easier to view large SOPC Builder systems
− New filtering system to ease system viewing

 Grouping components
 Grouping connections and interfaces

− Shows only what’s connected to the selected interface
 Benefits

− Ease visualization of your SOPC Builder system 
− Better understand the topology of your large system
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Component Editor Enhancements

 Added timing waveforms 
to simplify the 
development of SOPC 
Builder components

− Provides a quick and easy way 
of understanding the Avalon® 
interface timing
 Displays waveform diagrams 

along with the interface 
parameters for each interface

− Supported Avalon interfaces:
 Avalon-MM Slave/Master
 Avalon-MM Tristate Slave
 Avalon-ST Source/Sink
 Interrupt Receiver/Sender

Agenda
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DSP Builder
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Summary of New v9.0 Features

 DSP Builder enhancements
− 32-bit Linux support
− FIR filter resource optimizations (Advanced Blockset)

 Video and image processing (VIP) cores
− Deinterlacer and frame buffer drop and repeat 

 Runtime controllable integer ratio of input frames to output frames
 Necessary for video standards conversion

− Clipper support for video packets outside of clipping region
 Allows video stream recovery when clipping region falls beyond the video frame

− High definition (HD) reference design for up/down/cross conversion (April ’09)

 Floating point
− New matrix multiplication megafunction: altfp_matrix_mult
− Targeting military, wireless, and medical imaging applications

Agenda
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Nios II Embedded Processor
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Summary of New v9.0 Features
 Device support

− Arria II GX and Stratix IV GT FPGAs 
 Development tools

− Nios II Studio (beta)
 Development kits

− Supports new Altera Embedded Systems Development Kit, 
Cyclone III Edition

− New example Nios II processor systems
 Nios II 3C120 general purpose microprocessor (standard)
 Nios II 3C120 microprocessor system with LCD controller (LCD)

− New example Nios II software applications 
 Application selector
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Embedded IP Enhancements
 Embedded IP license bundle IPS-EMBEDDED includes

− Nios II IP core
− Triple-speed Ethernet MAC
− DDR/DDR2 memory controller
− NicheStack TCP/IP Network Stack, Nios II Edition

 Updated driver for TSE MAC
− Increase driver efficiency by taking advantage of multiple descriptors in 

the SGDMA

 Enhanced Avalon GPIO core
− Read-back register
− Individual bit set and clear
− Set initial output 
− Device driver API included

Agenda
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3rd-Party EDA Interfaces
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ModelSim Altera Simulator

 Introducing the new free ModelSim-Altera starter edition
− No license required
− 50% faster simulation compared to the ModelSim-Altera Web Edition
− Supports all Altera devices
− Supports Linux and Windows (includes Windows Vista) platforms

 Offering ModelSim-Altera edition as an upgrade option to 
Quartus II Subscription Edition and Web Edition users

− 33% faster simulation compared to the starter edition
− No restriction to design size

New in v9.0
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EDA Simulators Enhancements

 Aldec’s Riviera-PRO is now supported in Quartus II 
software v9.0

 Continue to improve user’s experience when using 
Quartus II software supported EDA simulators

− New GUI-based utility to compile Altera HDL-based 
simulation libraries for all Quartus II software supported 
device families and 3rd party simulators

 Note: Aldec Active-HDL – NativeLink does not 
support user compiled libraries

 Enhanced quartus_eda command-line support to 
automatically generate the .do file

− Improves user’s experience when using quartus_eda 
command to simulate Quartus II designs

quartus_eda --simulation --tool=modelsim --format=verilog 
--gen_script=gate_level --rev=<revision_name> <project_name>   

Agenda
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ALTGX – PMA Direct and PMA Bonding
 PMA only RX/TX configuration 

(no PCS)
− Stratix IV FPGA only support
− All 6 channels in quad can be 

PMA direct
− 5th/6th channels support
− Enables the full channel capacity of Stratix 

IV FPGA (48 channels in EP4SGX530)

 Up to 6.5G operation enabled in -2 
and -3 speed grades

− Requires GPLL for phase offset

 Support for bonding of TX PMAs for 
low skew

− Supports double width (6G) PCLK bonding
− TX PMA bonding also supported for PCS 

configurations
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ALTGX – LC Tank PLL and Reconfiguration
 Auxillary Transmitter (ATX) PLL 

(also known as LC Tank PLL) 
support

− Enables low jitter TX operation in 5- to 
6.375-Gbps range

− Available under “PLL/ports” tab in 
ALTGX MegaWizard™

 Channel and PLL reconfiguration 
− Independent RX and TX reconfiguration
− Switch between 2 TX PLLs
− Switch between 8 REFCLKs on TX and 

RX PLL
− MIF-based reconfiguration scheme
− PMA direct configurations support

 No switching between PMA direct and 
PCS configurations

− Available under “Reconfig” tab in 
ALTGX wizard

Agenda
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Configuration and Programmer
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Configuration and Programmer

 Serial flash loader (SFL) enhancements
− Improved performance

 5X faster verification with new CRC verify algorithm yields 
 2X faster programming with static-pulse programming algorithm 

− Added JAM/JBC/SVF support to SFL

 Parallel flash loader (PFL) enhancements
− New CFI device support

 Spansion GL-01P (1 Gbit)
− ST Micro M58BW (32-bit data bus) support

 On average 30% configuration time reduction over 16-bit flash data bus width

Agenda


