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constraining designs for synthesis and timing analysis a practical guide to
synopsys design constraints sdc is an essential topic for anyone involved in
digital ASIC or FPGA design. Whether you’re a design engineer, a timing
analyst, or just getting started with Synopsys tools, understanding how to
effectively write and apply Synopsys Design Constraints (SDC) can make a
significant difference in the quality and performance of your chip. This
practical guide aims to demystify SDC files and show how to use them
efficiently for synthesis and timing analysis, ensuring your designs meet
their timing goals and manufacturability requirements.

What Are Synopsys Design Constraints (SDC)?

At the heart of the digital design flow, SDC files serve as the language
describing timing, physical, and environmental constraints to the synthesis
and static timing analysis (STA) tools. Synopsys Design Constraints are a set
of Tcl-based commands that detail how the design should behave, what the
critical paths are, clock definitions, input/output delays, and other
parameters. These constraints help synthesis tools optimize logic and timing
analysis tools verify performance, making SDC an indispensable part of the
design verification workflow.

Why Are SDC Files Crucial for Synthesis and Timing?

Without proper constraints, synthesis tools won’t know the design’s timing
requirements, and STA tools can’t accurately analyze if your chip will meet
the desired frequency targets. SDC files guide the tools on:

- Defining clocks and clock relationships.
- Setting input and output delays relative to clocks.
- Specifying false paths and multicycle paths to avoid unnecessary pessimism.
- Handling exceptions and multi-mode timing scenarios.
- Informing about the physical environment, like voltage corners and process
variations.

By constraining designs for synthesis and timing analysis, practical guide to
Synopsys design constraints SDC helps create a bridge between RTL design



intent and the physical implementation floorplanning, placement, and routing.

Key Components of an SDC File

To master constraining designs for synthesis and timing analysis a practical
guide to Synopsys design constraints sdc, you need to understand the core
elements that make up an SDC file. Let’s break down the major commands and
their roles.

Clock Definitions

One of the most fundamental parts of any SDC file is the clock declaration.
Clocks drive the timing environment and set the pace for all synchronous
elements in a design.

Example:

```tcl
create_clock -name clk -period 10 [get_ports clk]
```

This command creates a primary clock named “clk” with a 10 ns period on the
port “clk.” Proper clock definition is vital for downstream timing analysis
and synthesis optimizations.

Input and Output Delays

Input and output delay constraints specify timing requirements relative to
clocks for signals entering or leaving the chip. These constraints model
external delays like board-level delays and setup/hold requirements.

Example:

```tcl
set_input_delay -clock clk 2.5 [get_ports data_in]
set_output_delay -clock clk 3.0 [get_ports data_out]
```

Here, the input delay is 2.5 ns and output delay is 3.0 ns with respect to
the clock “clk.” These values help the tools calculate timing margins
accurately.



False and Multicycle Paths

Not every path in a design needs to be analyzed with the same rigor. False
paths are timing paths that can be ignored because they are never sensitized
during operation. Multicycle paths allow more than one clock cycle for data
to propagate, relaxing timing constraints where appropriate.

Example:

```tcl
set_false_path -from [get_ports async_signal]
set_multicycle_path 2 -setup -from [get_registers regA] -to [get_registers
regB]
```

Using these commands avoids overly pessimistic timing violations and improves
the overall timing closure.

Applying SDC in the Synthesis Flow

When constraining designs for synthesis and timing analysis a practical guide
to Synopsys design constraints sdc is implemented, the synthesis tool uses
the SDC file to perform logic optimization. The constraints guide how the RTL
is mapped to technology cells, how registers are inserted, and how timing
paths are balanced.

Best Practices for Synthesis Constraints

- **Always Define Clocks First:** Synthesis tools rely heavily on clock
definitions to understand timing arcs.
- **Specify Input and Output Delays Clearly:** Helps the tool optimize IO
timing.
- **Avoid Over-Constraining:** Overly tight constraints can lead to excessive
logic duplication or pessimistic results.
- **Use False Paths Judiciously:** False paths should be used only when you
are confident the path will never be used dynamically.

Common Pitfalls to Avoid

- Missing clock uncertainty or jitter values can cause inaccurate timing
estimates.
- Forgetting to constrain generated clocks or derived clocks leads to
incomplete timing verification.
- Misdefining multicycle paths can cause missed timing violations or false



failures.

Timing Analysis with SDC: Ensuring Reliable
Performance

Static timing analysis (STA) is the process of verifying that the design
meets all timing requirements without running simulations. SDC files are the
foundation of STA, providing the timing environment setup.

Clock Uncertainty and Jitter

To accurately analyze timing, you must specify clock uncertainty and jitter.
This accounts for variations in clock arrival times caused by clock
distribution network delays or external factors.

Example:

```tcl
set_clock_uncertainty 0.1 -clock clk
```

This command adds a 100 ps uncertainty to the clock “clk,” helping the STA
tool analyze worst-case timing scenarios.

Multimode and Multicorner Timing

Complex designs often operate in multiple modes or under different process-
voltage-temperature (PVT) corners. SDC files enable constraints for these
variants by defining different clocks and exceptions for each mode.

This flexibility allows designers to verify timing robustness and ensure
reliable operation across all scenarios.

Tips for Writing Effective SDC Files

Constraining designs for synthesis and timing analysis a practical guide to
Synopsys design constraints sdc emphasizes the importance of writing clean,
maintainable, and accurate constraint files. Here are some tips to improve
your SDC writing skills:

Comment Generously: Use comments to explain the rationale behind



constraints, especially exceptions and complex paths.

Group Related Constraints: Organize constraints logically (clocks, IO
delays, exceptions) for clarity.

Use Meaningful Names: Name clocks and signals clearly to avoid
confusion.

Validate Constraints Early: Run synthesis and STA with constraints early
in the design cycle to catch mistakes.

Leverage Tool Assistance: Many Synopsys tools provide constraint
generation wizards and reports—use them to verify and refine your SDC.

Exploring Advanced Constraint Techniques

For more experienced designers, constraining designs for synthesis and timing
analysis a practical guide to Synopsys design constraints sdc involves
advanced techniques such as setting path exceptions, handling generated
clocks, and defining clock groups.

Generated Clocks

Generated clocks are derived from primary clocks through clock dividers,
PLLs, or other logic. Properly constraining these clocks is crucial for
accurate timing.

Example:

```tcl
create_generated_clock -name gen_clk -source [get_ports clk_in] -divider 2
[get_pins clk_divider/CLKOUT]
```

This tells the tool that “gen_clk” is generated from “clk_in” with a divide-
by-2 factor.

Clock Groups and Multi-Clock Domains

When multiple asynchronous clock domains exist, defining clock groups
prevents timing analysis between these unrelated clocks.

Example:



```tcl
set_clock_groups -asynchronous -group {clk1} -group {clk2}
```

This command instructs the tool not to analyze timing paths crossing
asynchronous clock domains, reducing false timing violations.

Integrating SDC into Your Design Flow

Efficiently constraining designs for synthesis and timing analysis a
practical guide to Synopsys design constraints sdc encourages integrating SDC
management in your design flow early and often.

- Keep SDC files under version control alongside your RTL.
- Automate constraint checks and timing reports as part of your continuous
integration.
- Collaborate closely with synthesis and STA engineers to refine constraints
iteratively.
- Use constraint templates for recurring design patterns to save time and
reduce errors.

By embracing these practices, your design team can achieve faster timing
closure and more predictable results.

---

Mastering constraining designs for synthesis and timing analysis a practical
guide to Synopsys design constraints sdc is a journey that pays off in
improved design quality, robust performance, and smoother tapeout cycles.
With a solid understanding of SDC fundamentals and thoughtful application of
constraints, you’ll be well-equipped to tackle even the most challenging
digital designs.

Frequently Asked Questions

What is the primary purpose of Synopsys Design
Constraints (SDC) in digital design?
The primary purpose of Synopsys Design Constraints (SDC) is to define timing
and design constraints that guide synthesis and timing analysis tools to
ensure the design meets its performance and functional requirements.

How do SDC constraints impact the synthesis process



in Synopsys tools?
SDC constraints provide timing requirements such as clock definitions,
input/output delays, and false paths, which synthesis tools use to optimize
the design for timing closure while preserving functionality.

What are the key types of constraints typically
specified in an SDC file?
Key types of constraints in an SDC file include clock definitions
(create_clock), input/output delays (set_input_delay, set_output_delay),
false paths (set_false_path), multicycle paths (set_multicycle_path), and
generated clocks.

How does constraining designs using SDC improve
timing analysis accuracy?
By explicitly specifying clock characteristics, path exceptions, and delay
requirements, SDC constraints enable timing analysis tools to precisely
evaluate the design’s timing behavior, leading to more accurate timing
verification.

What are some common pitfalls to avoid when writing
SDC constraints for Synopsys tools?
Common pitfalls include missing or incorrect clock definitions, not
specifying false or multicycle paths correctly, inconsistent delay values,
and neglecting to constrain generated clocks, all of which can lead to
inaccurate synthesis or timing analysis results.

Can SDC constraints be used to guide power
optimization during synthesis?
Yes, SDC constraints can indirectly guide power optimization by defining
timing slack and paths, allowing synthesis tools to apply optimizations like
gate sizing and clock gating while meeting timing requirements, thus
improving overall power efficiency.

Additional Resources
Constraining Designs for Synthesis and Timing Analysis: A Practical Guide to
Synopsys Design Constraints (SDC)

constraining designs for synthesis and timing analysis a practical guide to
synopsys design constraints sdc represents a critical aspect of modern
digital design workflows, especially in the realm of ASIC and FPGA
development. As integrated circuits grow in complexity and performance



demands tighten, the role of effective design constraints becomes
indispensable. Synopsys Design Constraints (SDC) files serve as a
standardized, industry-accepted method to convey timing, physical, and
operational requirements to Electronic Design Automation (EDA) tools. This
article delves into the practicalities of SDC, exploring how constraining
designs for synthesis and timing analysis can optimize design outcomes while
ensuring design intent alignment.

Understanding the Role of Synopsys Design
Constraints (SDC)

When discussing constraining designs for synthesis and timing analysis, it is
essential to grasp the pivotal function of SDC files in the digital design
flow. These constraint files act as a bridge between the designer's intent
and the EDA tools’ interpretation, guiding synthesis, placement, routing, and
timing verification stages. Without well-defined constraints, synthesis tools
may produce designs that functionally work but fail to meet performance,
power, or area targets.

SDC provides a flexible yet formalized syntax to specify clocks, input/output
delays, false paths, multicycle paths, and other timing exceptions. This
standardized approach supports interoperability across various Synopsys tools
such as Design Compiler, PrimeTime, and IC Compiler, as well as third-party
tools compatible with the SDC format.

Key Elements in SDC for Synthesis and Timing

In the context of constraining designs for synthesis and timing analysis,
several key elements within an SDC file stand out:

Clock Definitions: Accurate clock definitions are foundational. Commands
such as create_clock establish the primary timing references, specifying
clock period, waveform, and uncertainty.

Input/Output Delays: set_input_delay and set_output_delay commands
define timing relationships between the design and external environment,
vital for interface timing closure.

Timing Exceptions: Commands like set_false_path and set_multicycle_path
help exclude or relax timing paths that are not critical, optimizing the
timing analysis effort.

Derived Clocks and Generated Clocks: Managing clocks synthesized or
generated internally requires precise constraint definitions to ensure
accurate timing propagation.



Best Practices for Constraining Designs for
Synthesis

The process of constraining designs for synthesis and timing analysis demands
rigor and precision. Poorly defined constraints can lead to inflated timing
reports, increased area, unnecessary power consumption, or even functional
failures at silicon.

1. Define Clocks Early and Accurately

One of the first steps in an effective SDC strategy is the early and accurate
definition of clocks. Clock uncertainty, jitter, and waveform specifics must
mirror real-world conditions as closely as possible to avoid over-
constraining or under-constraining the design. For instance, specifying the
clock with an incorrect period can misguide the synthesis tool, resulting in
timing violations during later stages.

2. Establish Realistic Input and Output Delays

Input and output delays directly influence the timing margins between the
chip and external components. A thorough understanding of the board-level
interface timing is required to set these constraints correctly. Overly
optimistic delays might cause timing failures during silicon validation,
while overly pessimistic values can unnecessarily constrain the design.

3. Utilize Timing Exceptions Wisely

Applying false paths and multicycle paths judiciously can significantly
reduce the complexity of timing analysis. However, indiscriminate use might
hide real timing issues. It is crucial to validate that these timing
exceptions align with design intent and real functional behavior.

4. Maintain Constraint Consistency Across Tools

Since SDC files are used across multiple EDA tools, maintaining consistency
in constraint interpretation is vital. Sometimes, synthesis tools and timing
analysis tools interpret certain commands differently, potentially leading to
discrepancies. Regular cross-tool validation ensures that constraints are
uniformly applied.



Timing Analysis and Optimization Using SDC

Timing analysis is the process of verifying that all timing paths meet the
required setup and hold times under worst-case conditions. The accuracy of
this analysis is heavily dependent on the quality of the constraints
provided.

Static Timing Analysis (STA) and SDC

Static Timing Analysis tools like Synopsys PrimeTime use SDC files to
understand the design’s timing environment. Constraints guide STA in
identifying critical paths, slack, and potential violations. Without precise
clocks and delay specifications, STA results can be misleading.

Iterative Refinement of Constraints

Constraining designs for synthesis and timing analysis is not a one-off task.
It requires iterative refinement. As the design evolves, clock trees may
change, interface requirements might adjust, or new timing exceptions may
emerge. Keeping the SDC file updated ensures timing closure is achieved
efficiently.

Impact of SDC on Design Performance and Quality

Well-crafted design constraints directly influence the final physical
implementation quality. For example, accurate constraints enable the
synthesis tool to optimize logic for the correct clock frequency, reducing
unnecessary pipeline stages or logic duplication. Additionally, timing
exceptions reduce analysis overhead, allowing designers to focus on critical
timing bottlenecks.

Common Challenges and Solutions in Using SDC

Despite the advantages, managing SDC files introduces several challenges in
practical design environments.

Ambiguities in Constraint Interpretation

One common issue arises from ambiguous or incomplete constraints. For
example, missing clock uncertainty or incorrect derived clock definitions can



cause timing reports that are either overly pessimistic or optimistic. To
mitigate this, designers should employ comprehensive clock characterization
and validate constraints using test cases.

Keeping Constraints in Sync with Design Changes

Design iterations often lead to interface modifications or clock tree
restructuring. If the SDC file is not updated accordingly, timing analysis
results become unreliable. Integrating SDC management into change control
processes and using automated scripts to generate constraints can help
maintain synchronization.

Balancing Constraint Complexity and Maintainability

Complex designs might require extensive constraints, which can become
cumbersome to manage. Modularizing constraints by design blocks or using
hierarchical constraints can improve maintainability while ensuring precise
timing control.

Advanced Features of Synopsys SDC for Modern
Design Flows

As designs scale and performance targets become aggressive, advanced SDC
features become invaluable.

Multi-Mode and Multi-Corner Constraints

Modern chips often operate under multiple modes (e.g., test, low power,
performance) and corners (process-voltage-temperature variations). Synopsys
SDC supports specifying constraints for different modes and corners, enabling
tools to optimize and verify timing across all operational scenarios.

Clock Gating and Power-Aware Constraints

Power optimization techniques such as clock gating introduce complexity in
timing analysis. SDC files can specify clock gating information and power
intent, allowing tools to factor power states into timing checks accurately.



Integration with Physical Constraints

While SDC primarily targets timing, it can also incorporate physical
constraints such as max transition, max capacitance, and wire load models.
This integration helps synthesis tools balance timing with physical design
considerations.

Conclusion: The Strategic Importance of SDC in
Design Success

Constraining designs for synthesis and timing analysis a practical guide to
synopsys design constraints sdc underscores the strategic role of constraint
management in digital design flows. Through precise clock definitions,
realistic delay settings, and judicious application of timing exceptions,
designers can guide synthesis and verification tools to produce optimized and
reliable implementations. As technologies advance, leveraging advanced SDC
features for multi-mode operations, power-aware timing, and physical
integration becomes increasingly critical. Ultimately, a well-maintained and
accurate SDC file is not just a technical necessity but a key enabler of
successful chip design and timely project delivery.
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  constraining designs for synthesis and timing analysis a practical guide to synopsys
design constraints sdc: Constraining Designs for Synthesis and Timing Analysis Sridhar
Gangadharan, Sanjay Churiwala, 2014-07-08 This book serves as a hands-on guide to timing
constraints in integrated circuit design. Readers will learn to maximize performance of their IC
designs, by specifying timing requirements correctly. Coverage includes key aspects of the design
flow impacted by timing constraints, including synthesis, static timing analysis and placement and
routing. Concepts needed for specifying timing requirements are explained in detail and then
applied to specific stages in the design flow, all within the context of Synopsys Design Constraints
(SDC), the industry-leading format for specifying constraints.
  constraining designs for synthesis and timing analysis a practical guide to synopsys
design constraints sdc: Synopsys Design Constraints Elnora Moreshead, 2021-05-03 Are you have
a problem with Synopsys Design Constraints (SDC) or Altera Timing Analyzer? This book will have
all the answers for you. It explains about each frequently-used SDC command, specify timing and
other design constraints. With Altera time analyzer uses industrystandard constraint and analysis
methodology to report on all data required times, data arrival times, and clock arrival times for all
register-to-register.
  constraining designs for synthesis and timing analysis a practical guide to synopsys
design constraints sdc: Advanced ASIC Chip Synthesis Himanshu Bhatnagar, 2012-11-11
Advanced ASIC Chip Synthesis: Using Synopsys® Design Compiler® and PrimeTime® describes the
advanced concepts and techniques used for ASIC chip synthesis, formal verification and static timing
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analysis, using the Synopsys suite of tools. In addition, the entire ASIC design flow methodology
targeted for VDSM (Very-Deep-Sub-Micron) technologies is covered in detail. The emphasis of this
book is on real-time application of Synopsys tools used to combat various problems seen at VDSM
geometries. Readers will be exposed to an effective design methodology for handling complex,
sub-micron ASIC designs. Significance is placed on HDL coding styles, synthesis and optimization,
dynamic simulation, formal verification, DFT scan insertion, links to layout, and static timing
analysis. At each step, problems related to each phase of the design flow are identified, with
solutions and work-arounds described in detail. In addition, crucial issues related to layout, which
includes clock tree synthesis and back-end integration (links to layout) are also discussed at length.
Furthermore, the book contains in-depth discussions on the basics of Synopsys technology libraries
and HDL coding styles, targeted towards optimal synthesis solutions. Advanced ASIC Chip
Synthesis: Using Synopsys® Design Compiler® and PrimeTime® is intended for anyone who is
involved in the ASIC design methodology, starting from RTL synthesis to final tape-out. Target
audiences for this book are practicing ASIC design engineers and graduate students undertaking
advanced courses in ASIC chip design and DFT techniques. From the Foreword: `This book, written
by Himanshu Bhatnagar, provides a comprehensive overview of the ASIC design flow targeted for
VDSM technologies using the Synopsis suite of tools. It emphasizes the practical issues faced by the
semiconductor design engineer in terms of synthesis and the integration offront-end and back-end
tools. Traditional design methodologies are challenged and unique solutions are offered to help
define the next generation of ASIC design flows. The author provides numerous practical examples
derived from real-world situations that will prove valuable to practicing ASIC design engineers as
well as to students of advanced VLSI courses in ASIC design'. Dr Dwight W. Decker, Chairman and
CEO, Conexant Systems, Inc., (Formerly, Rockwell Semiconductor Systems), Newport Beach, CA,
USA.
  constraining designs for synthesis and timing analysis a practical guide to synopsys
design constraints sdc: The Art of Timing Closure Khosrow Golshan, 2020-08-03 The Art of
Timing Closure is written using a hands-on approach to describe advanced concepts and techniques
using Multi-Mode Multi-Corner (MMMC) for an advanced ASIC design implementation. It focuses on
the physical design, Static Timing Analysis (STA), formal and physical verification. The scripts in this
book are based on Cadence® Encounter SystemTM. However, if the reader uses a different EDA
tool, that tool’s commands are similar to those shown in this book. The topics covered are as follows:
Data Structures Multi-Mode Multi-Corner Analysis Design Constraints Floorplan and Timing
Placement and Timing Clock Tree Synthesis Final Route and Timing Design Signoff Rather than go
into great technical depth, the author emphasizes short, clear descriptions which are implemented
by references to authoritative manuscripts. It is the goal of this book to capture the essence of
physical design and timing analysis at each stage of the physical design, and to show the reader that
physical design and timing analysis engineering should be viewed as a single area of expertise. This
book is intended for anyone who is involved in ASIC design implementation -- starting from physical
design to final design signoff. Target audiences for this book are practicing ASIC design
implementation engineers and students undertaking advanced courses in ASIC design.
  constraining designs for synthesis and timing analysis a practical guide to synopsys
design constraints sdc: ASIC Design and Synthesis Vaibbhav Taraate, 2021-01-06 This book
describes simple to complex ASIC design practical scenarios using Verilog. It builds a story from the
basic fundamentals of ASIC designs to advanced RTL design concepts using Verilog. Looking at
current trends of miniaturization, the contents provide practical information on the issues in ASIC
design and synthesis using Synopsys DC and their solution. The book explains how to write efficient
RTL using Verilog and how to improve design performance. It also covers architecture design
strategies, multiple clock domain designs, low-power design techniques, DFT, pre-layout STA and
the overall ASIC design flow with case studies. The contents of this book will be useful to practicing
hardware engineers, students, and hobbyists looking to learn about ASIC design and synthesis.
  constraining designs for synthesis and timing analysis a practical guide to synopsys



design constraints sdc: Advanced ASIC Chip Synthesis Himanshu Bhatnagar, 2007-05-08
Advanced ASIC Chip Synthesis: Using Synopsys® Design Compiler® Physical Compiler® and
PrimeTime®, Second Edition describes the advanced concepts and techniques used towards ASIC
chip synthesis, physical synthesis, formal verification and static timing analysis, using the Synopsys
suite of tools. In addition, the entire ASIC design flow methodology targeted for VDSM
(Very-Deep-Sub-Micron) technologies is covered in detail. The emphasis of this book is on real-time
application of Synopsys tools, used to combat various problems seen at VDSM geometries. Readers
will be exposed to an effective design methodology for handling complex, sub-micron ASIC designs.
Significance is placed on HDL coding styles, synthesis and optimization, dynamic simulation, formal
verification, DFT scan insertion, links to layout, physical synthesis, and static timing analysis. At
each step, problems related to each phase of the design flow are identified, with solutions and
work-around described in detail. In addition, crucial issues related to layout, which includes clock
tree synthesis and back-end integration (links to layout) are also discussed at length. Furthermore,
the book contains in-depth discussions on the basis of Synopsys technology libraries and HDL coding
styles, targeted towards optimal synthesis solution. Target audiences for this book are practicing
ASIC design engineers and masters level students undertaking advanced VLSI courses on ASIC chip
design and DFT techniques.
  constraining designs for synthesis and timing analysis a practical guide to synopsys
design constraints sdc: Logic Synthesis Using Synopsys® Pran Kurup, Taher Abbasi,
2012-12-06 Logic Synthesis Using Synopsys®, Second Edition is for anyone who hates reading
manuals but would still like to learn logic synthesis as practised in the real world. Synopsys Design
Compiler, the leading synthesis tool in the EDA marketplace, is the primary focus of the book. The
contents of this book are specially organized to assist designers accustomed to schematic
capture-based design to develop the required expertise to effectively use the Synopsys Design
Compiler. Over 100 `Classic Scenarios' faced by designers when using the Design Compiler have
been captured, discussed and solutions provided. These scenarios are based on both personal
experiences and actual user queries. A general understanding of the problem-solving techniques
provided should help the reader debug similar and more complicated problems. In addition, several
examples and dc_shell scripts (Design Compiler scripts) have also been provided. Logic Synthesis
Using Synopsys®, Second Edition is an updated and revised version of the very successful first
edition. The second edition covers several new and emerging areas, in addition to improvements in
the presentation and contents in all chapters from the first edition. With the rapid shrinking of
process geometries it is becoming increasingly important that `physical' phenomenon like clusters
and wire loads be considered during the synthesis phase. The increasing demand for FPGAs has
warranted a greater focus on FPGA synthesis tools and methodology. Finally, behavioral synthesis,
the move to designing at a higher level of abstraction than RTL, is fast becoming a reality. These
factors have resulted in the inclusion of separate chapters in the second edition to cover Links to
Layout, FPGA Synthesis and Behavioral Synthesis, respectively. Logic Synthesis Using Synopsys®,
Second Edition has beenwritten with the CAD engineer in mind. A clear understanding of the
synthesis tool concepts, its capabilities and the related CAD issues will help the CAD engineer
formulate an effective synthesis-based ASIC design methodology. The intent is also to assist design
teams to better incorporate and effectively integrate synthesis with their existing in-house design
methodology and CAD tools.
  constraining designs for synthesis and timing analysis a practical guide to synopsys
design constraints sdc: Understanding Behavioral Synthesis John P. Elliott, 2012-12-06
Behavioral Synthesis: A Practical Guide to High-Level Design includes details on new material and
new interpretations of old material with an emphasis on practical information. The intended
audience is the ASIC (or high-end FPGA) designer who will be using behavioral synthesis, the
manager who will be working with those designers, or the engineering student who is studying
leading-edge design techniques. Today's designs are creating tremendous pressures for digital
designers. Not only must they compress more functionality onto a single IC, but this has to be done



on shorter schedules to stay ahead in extremely competitive markets. To meet these opposing
demands, designers must work at a new, higher level of abstraction to efficiently make the kind of
architectural decisions that are critical to the success of today's complex designs. In other words,
they must include behavioral design in their flow. The biggest challenge to adopting behavioral
design is changing the mindset of the designer. Instead of describing system functionality in great
detail, the designer outlines the design in broader, more abstract terms. The ability to easily and
efficiently consider multiple design alternatives over a wide range of cost and performance is an
extremely persuasive reason to make this leap to a high level of abstraction. Designers that learn to
think and work at the behavioral level will reap major benefits in the resultant quality of the final
design. But such changes in methodology are difficult to achieve rapidly. Education is essential to
making this transition. Many designers will recall the difficulty transitioning from schematic-based
design to RTL design. Designers that were new to the technology often felt that they had not been
told enough about how synthesis worked and that they were not taught how to effectively write HDL
code that would synthesize efficiently. Using this unique book, a designer willunderstand what
behavioral synthesis tools are doing (and why) and how to effectively describe their designs that
they are appropriately synthesized. CD ROM INCLUDED! The accompanying CD-ROM contains the
source code and test benches for the three case studies discussed in Chapters 14, 15 and 16.
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日本航空 - Wikipedia 日本航空の エアバス A350 日本航空株式会社 （にほんこうくう、 英: Japan Airlines Co., Ltd.[7] 、 略称: JAL）は、 東
京都 品川区 東品川 に本社を置く 日本 の 航空会社。 JALグループ の
JAL | 国内線 ご予約 予約の変更・取り消し、払い戻し 航空券の取り扱い JALグループ便予約時のお願い (国内線)
会社概要｜会社情報｜JAL企業サイト JALの会社概要 ページです。 JALグループ企業理念、JALフィロソフィ、BRANDSTORYなどの情報をご覧いただけます。
JAL｜国際線・海外ツアー - 海外航空券 予約・空席照会・運賃案 「JAL公式サイト」国際線航空券、海外ツアー・航空券＆ホテルの予約・購入をはじめ、空席・運賃・運航状況の検
索ができます。 おトクなスペシャル運賃や旅のお役立ち情報もご紹介。
JAPAN AIRLINES Worldwide Sites Travel around the world with Japan Airlines (JAL). Select a city
and language to begin searching for flights and vacations to your destination
日本航空(株)【9201】：株価・株式情報 - Yahoo!ファイナンス 日本航空 (株)【9201】の株価、チャート、最新の関連ニュース、掲示板、みんなの評価などをご覧いた
だけます。 前日終値、高値、安値はもちろんのこと年初来高値/安値もご覧いただけ
日本航空、飲酒リスク高いパイロット6人を乗務から外すなお 2 days ago  日本航空の国際線の男性機長（懲戒解雇）が米ホノルル滞在中に社内規定に反して飲酒した問題で、日航
は30日、飲酒リスクがあると判断された
JAL Book flights & vacations to Tokyo, Osaka & more destinations in Japan & Asia with Japan
Airlines (JAL). Manage your booking & check in online
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