


Power Aware Simulation

Power aware simulator

Reports
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SoC Test-bench UPF

# Set the scope to the test bench
set design top top/chip tb inst

# Load chip upf
load upf S$env (UPF_PATH) /chip/upf/chip.upf -scope u_ chip

# Global settings —-treat all partial on as OFF
set partial on_translation OFF

# Simstate settings - simulation behavior for a model/library
load simstate behavior MACRO LIB -file macro lib simsate.upf

set simstate behavior ENABLE -1lib ANA PLL LIB -model ANA PLL
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SoC Test-bench

module chip tb;

....... Supply driver

-ifdef DEFINE UPF PKG (model off chip suplies)
import UPF: :*;

"endif

VDD_1P8 AVSS VDD_VAR

// Constant supplies
initial
begin
supply on(“VDD 1P8”, 1.8); | _
A\Y 44 Chlp
supply on(“AVSs”, 0);
supply off (“VDD_VAR”, 0);
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SoC Test-bench

// Dynamic supplies
always @ (posedge system clk, negedge por)

begin
if (supply requested) system_clk ||||||||||||||||||||||||||||||||
begin _—
if (supply value==0x1) por
supply on(“VDD _VAR”,0.8) ; supply
else if (supply value==0x2) requested
supply_on (“VDD_VAR”,0.9); s‘:::s? 0x3 0x1 X 0x2 X
else if (supply value==0x3)
supply on(“VDD VAR”,1.0) ; /

VDD_VAR
else /

supply on(“VDD VAR”,0.7) ;

end
else Note: system_clk, por and supply value
“ are signals in the test bench, not UPF
supply off (“VDD_ VAR”,0) ; objects
end
end
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Adopting UPF
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Principal Engineer
Broadcom
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Recommendations for Adopting UPF

Draw a power ¢ A color coded domain hierarchy illustrating picture
diagram

¢ Visually describes the domains, relationships, isolation
locations, power connectivity etc

Enable e Initial UPF could leave out implementation details
Talelg=laal=lp =1 M0 )>J B  UPF can be refined during the flow

e Understanding what is implementable with a given set
Know your of libraries is useful

libraries ¢ A rich library set could allow various implementations,
the user can choose the most optimal combination
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Recommendations for Adopting UPF

¢ Tcl variables, foreach loops, procs could help making the
Unleash the UPF compact and readable

power of Tcl * For example: find_objects can return a list which a
foreach loop could consume to do a certain operation

¢ Try to keep the UPF technology agnostic if possible, this
A ED IRV T  way, it can be paired with technology agnostic RTL and

reused.
Avoid vendor e Use of tool specific commands in a UPF file is not
ifi allowed per standard. It is possible vendors might allow
SpeciTic this, but it would make the UPF non-portable.
constructs e Use of a pure UPF based solution is recommended
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Recommendations for Adopting UPF

- - e If loading other UPF files or helper tcl files, avoid hard-coding the

Avoid ha rdCOdlng path. Try using a configurable env variable instead.

paths ¢ Avoid hardcoding HDL hierarchical paths if possible by using
find_objects (allows use of same UPF in spite of hierarchy changes)

e Add comments wherever possible. UPF is like HDL, the author’s
explanation in the form of comments might be useful to the end
user

e Indent command options appropriately to make them readable.

Keep it readable

. e Try to break up the UPF into functional boundaries if possible
MOdula rize instead of having a long file. Again, think how we would write RTL.
It is never easy to debug a big-flat design with no hierarchies.
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Adopting UPF*

Shreedhar Ramachandra
Staff Engineer
Synopsys

SYNOPSYS

* Slides contributed by Jon Worthington
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Recommendations for Adopting UPF

® 1) Determine the domains needed by identifying
areas of the design that will have different supply
needs.

- Sometimes cells that have the same supply requirements
may actually benefit to being in a unique domain if there are
other reasons to treat them differently. Such as if they reside
in a very different physical regions of the chip, or require a
different set of strategies or power states to apply to them.

— Consider the hierarchy connections between cells of the same
domain. Should they really cross a different domain just
because they need to traverse logic hierarchy? An extra level
of hierarchy my help here.
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Recommendations for Adopting UPF

® Make sure you build a UPF that is common to both your
verification and implementation flow

- you want to verify what you are implementing.

® Build the complete power state table -

- In verificationdyou check for the correctness and completeness of your power
state table and in imf)lementation, static checking Y}ou take the power state
table as golden for all the optimization. So start with a complete PST.

® Analyze your protection requirements early

- so that you can build generic isolation policies that still give you optimum
results without redundant isolation cells.

® Check your libraries.

- You should have libraries characterized at all corners based on all the
combinations of voItac_fes on the supply nets to make sure that the power
intent is implementable and that you have protection cells to meet the

requirements of your power intent.
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Recommendations for Adopting UPF

® Make sure the power architecture your implement
will actually save power.

- Ensure the saved power outweighs the additional power
consumed by iso cells, level shifters, and power switches

® Make sure the power intent you create aligns with
the physical implementation of your design.

- As an example, at the RTL level ISO cells and LS can be
specified in a wide range of locations. But in the physical
implementation, these cells will require special power
connections that can have real impact on the physical design.
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Tip: Align Power Domains and Logic Hierarchy

= Multi-element power domains can lead TOP
to unexpected “intra-domain” isolation

create power domain RED -elements {A B} T_D—l B I

= These can often be avoided with a TOP
different approach

create power domain RED -elements {.} | B I D I
create_power domain BLUE -elements {C}

= Better to align power domains with logic TOP
hierarchy if at all possible

create power domain RED -elements {RED} BLUE

create power domain BLUE -elements {BLUE}

=) &) ) =]
Failing that, use -diff supply only option n .

or the -—source/-sink filters
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Where We Go From Here

John Biggs
Senior Principal Engineer
ARM

ARM
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IEEE 1801 (UPF) timeline

Si

UPF-1.0 UPF-1.0 New Project CPF-2.0 New Project New Project
Kick off Donated Revision of Donated Revision of Amendment of
Meeting to IEEE 1801-2009 to IEEE 1801-2013 1801-2013

2006

2007—2668 2_009'"' 204+6—20 2012 2013%&H@45\2016

A 4 4
Accellera IEEE1801-2009 1801-2013 1801a-2014 1801-2016
UPF-1.0 (AKA UPF-2.0) (AKA UPF-2.1) (Amendment) (AKA UPF-3.0)
Published Published Published Planned Planned
accellera <IEEE <IEEE
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P1801 Work Group Plans

® 1801-2013 Amendment PAR (2014)

— Project on the agenda for approval at the March 2014 IEEE-SA
board meeting

— Correct technical/editorial errors and inconsistencies
— Address a small number of critical enhancements

® 1801 Full Revision PAR (2015/16)
— Project approved at the June 2013 IEEE-SA board meeting
— Extend scope of “Power Intent” up towards System Level

- Add power modeling and estimation capabilities
e SAIF integration and extension

— Consider further UPF/CPF methodology convergence
- Enhance and extend Low Power Methodology Annex
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System Level Power Intent

®m Depends on perspective
- SW Centric: abstract, task, transaction/event based
- HW Centric: detailed, component, state/level based

® Bridge the gap
— Top down: Add detail to the abstract SW centric
world of system performance modelling.
- Bottom up: Add abstraction to detailed HW centric
world of RTL+UPF implementation

m Extend UPF as far as is appropriate
— Raise abstraction level of “power intent”
— Need a better understanding of the system level requirements.

m Working closely with the IEEE Low Power Study Group
— Helping to coordinate various standard activities in this area
— Si2/LPC, Liberty, IP-XACT IEEE1666 SystemC
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System Energy Analysis & Optimization

\ Software Centric Analysis and Optimization:
Applications Software impacts on energy consumption — trend based analysis
. Detecting and correcting energy bugs in software

System power management (RFTS/DVFS) optimization
Middleware OS level system and runtime power management bring-up
& 0S 4

System Centric Analysis and Optimization:

Energy aware heterogeneous multi-core architecture exploration
Drivers Energy aware hardware-software partitioning
g Energy aware SoC hardware architecture and exploration
Memory system topology and interconnect optimization
Hardware Scenario driven power state space optimization
Platforms Power Management Unit (and PMIC) architecture and design

Dedicated hardware (ASIP) for energy efficiency

System Power Management

Component level power optimization
Power aware SoC component integration and optimization
Macro model enhancements for low power design

\ Hardware Centric Optimization:
Low power design and verification
>
IP

Source: Alan Gibbons, Synopsys Inc.
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System Level Power Subcommittee

= Formed Feb 2014
- 18 people from 11 Entities, Chair: Alan Gibbons, Synopsys

- Requirements gathering phase
e Focus on Virtual Prototyping

— Face2Face meeting April 8/9/10t" in UK

® Near term objectives:
— Identify practical use models
— Determine accuracy and granularity requirements

— Scope and extent of standardisation?
e Power model structure, consumption data, activation, interfaces...

— Evaluate feasibility of extending 1801 to meet requirements
e Deliver proposal on specific extensions to 1801 Work Group

— Develop and prototype specific examples
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