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AUTOMATED RTL POWER REDUCTION

Power has emerged as a key concern for chip competitiveness
and environmental considerations. It is the early design decisions
that largely determine the chip power consumption. PowerArtist
performs automated power reduction at RTL - the highest
level of hardware abstraction. With a comprehensive set of
techniques addressing clock, memory and datapath, PowerArtist
addresses the major power consuming sections of the chip.
Utilizing proven power analysis technology, it increases designer
productivity by quantifying power savings at RTL.

Overview

With a comprehensive set of power reduction techniques and a range of
visual debug diagnostics, PowerAtrtist is the RTL engineer’s low power
design tool. The RTL designer can quickly identify where power is being
consumed, what it takes to reduce it, and control changes through a
powerful user-friendly graphical cockpit, PowerCanvas. Depending on the
reduction technique, it can automatically rewrite power-optimized RTL,
output synthesis constraints, or guide the user through manual RTL rewrite.
The RTL changes preserve the original RTL formatting by only making
precise, surgical changes to the code. With full-chip capacity, PowerArtist
runs multi-million gate-equivalent RTL in a matter of hours. PowerArtist
integrates with standard simulation, synthesis and formal verification flows.

Comprehensive PowerBots

PowerArtist power reduction engines, PowerBots, provide multiple
techniques to address each of clock, memory and datapath power. Synthesis
tools may not clock gate registers that lack enables and may actually increase
power for registers with a mostly-on enable signal. Clock PowerBots

Key Features and Benefits

Reduce Power Early at RTL
» Maximize power savings early with
vectorless and vector-based techniques

Comprehensive Power Reduction

* Clock: Reduce power beyond synthesis
with activity-smart additional clock gating
e Memory: Create power-efficient
configuration and control activity

« Datapath: Eliminate wasted power

* OpenAccess DB API: Automate
proprietary power techniques

PowerCanvas Debug Cockpit

« Graphically pinpoint and control power-
ordered reductions

« Easily debug power with a range of visual
debug diagnostics

Proven RTL Power Analysis
* Rely on quantified power savings upfront
before committing RTL changes

Automated Power Reduction

* Enhance productivity with automated
RTL rewrite

« QOutput synthesis constraints for clock
gating

Performance and Capacity
* Run million gate-equivalent RTL in
minutes with full-chip capacity

v ™
DWW

. 4

Power Optimized
RTL

Synthesis

EullikrEa o Constraints

RTL changes

FIGURE 1: PowerArtist Automated
RTL Power Reduction
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overcome such synthesis limitations by finding or creating new enables and by
accounting for the temporal inter-relationship of signals. Memory PowerBots fix
inefficient clocking, uncover wasted activity in the logic driving data bits, and find
power-optimal configurations. Datapath PowerBots scan arithmetic operators and
multiplexers within and across clock cycles to eliminate wasted power. PowerArtist
utilizes OpenAccess database, an Si2 standard, that comes with a user-programmable
interface. Not limited to PowerBots alone, the RTL designer has unique access to
detailed power information to automate proprietary power reduction techniques.

PowerCanvas Advanced Visualization and Debug Cockpit
PowerCanvas provides a powerful interactive environment to graphically pinpoint
and understand power reductions while managing RTL changes. Users can sort
and filter power-ordered reduction results and cross-probe to RTL source, schematic
logic cones downstream and upstream, and waveforms. Functioning as the designer’s
power worksheet, PowerCanvas presents detailed data per reduction and provides
control to accept or reject RTL changes towards meeting a power target. The RTL
designer has flexibility to automatically generate RTL or make manual changes
guided by debug diagnostics.

The PowerArtist Advantage

PowerArtist uses the foundation of proven and accurate Sequence RTL DFP (Design-
For-Power) power analysis technology. While this technology ensures that designers
are focused on solving the right power problems, it also provides a significant
productivity advantage. By quantifying power savings upfront at RTL, the designer
can make the decision to implement a change at RTL without requiring time-
consuming synthesis loops.

RTL Design-For-Power

With its flagship PowerTheater RTL power analysis and PowerArtist RTL power
reduction tools, Sequence provides a complete RTL power management solution.
PowerArtist can maximize power savings when used early during block level RTL
design before functional verification. Once blocks are assembled, PowerTheater
can be used to profile full-chip vectors and analyze power over time across modes
of operation. This may uncover potential power bugs requiring another pass
through PowerArtist. PowerTheater, with gate-level power verification capabilities,
can then be used to prevent power creep throughout the design flow.

FIGURE 2. PowerCanvas™ cockpit drives power reductions

Input Files and Formats

* RTL source: VHDL, Verilog, Verilog 2001,
SystemVerilog

* Library: Synopsys Liberty (.lib), ALF

« Simulation files: VCD, FSDB, PLI support

Output Files
* Power-optimized RTL
* Clock gating synthesis constraints

Database
« Si2 standard OpenAccess with user
programmability

Memory Configuration
* 2GB minimum, 8GB recommended

Platforms & Operating Systems

* 32-bit Sun Sparc: Solaris 8

* 64-bit Sun Sparc: Solaris 8, 9, 10
* 32-bit Pentium: RHEL 3/4

* 64-bit Opteron: RHEL 3/4

» Xeon: RHEL 374, SUSE 9
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Sequence Design’s Design For Power (DFP) solutions accelerate the ability of SoC designers to bring high-performance, power-aware ICs quickly
to market. Sequence’s power and signal-integrity software give customers the competitive advantage necessary to excel in aggressive technology
markets. Sequence is based in Santa Clara, California with worldwide development and field service operations.



