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Background
What is this all about.
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How many of you recharge

your mobile phone every day ?
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Basic Units

Consumption

•Power consumption: W, watt.

• Power = Current x Voltage

• Current consumption: A, ampere (or mA)

•Voltage: V, volt (or mV)

• Energy: mAh, (milli-Ampere hour) 

Battery Capacity

•Milli-ampere-hours: mAh

•Or watt-hours: Wh

Examples

Backlight: 0.37 W = 

0.1A x 3.7V

0.1A (100mA)

3.7V

100mAh (1 hour of 100mA)

Battery: 1000 mAh

100mA → 1000/100 = 10 hours

1000mAh = 3.7 Wh (at 3.7V)
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The 3W Power Budget
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Use case: 2-way video call over cellular data.
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Illustration

•Device: N95 8GB

•Software: V30.0.18 (23-07-08)

•Browser: S60 OSS Browser

• Location: Downtown Tampere, Finland.

•Web site: http://www.yle.fi (640 kBytes)
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www.yle.fi
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Browsing 1 Page
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Which one is better?

2G Edge

3.5G HSDPA
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Browsing for 10 Minutes
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Power: 1.6 W. Higher Energy: 80 mAh (8 x 10)

Which one is better?

2G Edge

3.5G HSDPA
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Standby Power Consumption (1000mAh)
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0.04W (~10 mA)

Standby = 100 hours

0.08W (~20 mA)

Standby = 50 hours
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Nokia Energy Profiler
Now everybody can make battery last longer.
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Usage

Start

Measure

Analyze & Optimize

in device itself

or in Excel spreadsheet.



See the Power of Software

© 2010 Nokia Gerard Bosch & Mika Kuulusa

15 / 29

Basic Features Instant bar

Average bar

Battery Time
Based on average power over entire measurement.

Screen ShotPower Consumption

Backlight on/off
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Advanced Features

Time selection 3G Timers

(dual view in use)

Dual view.
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Advanced Features Cont'd

Emergency save Direct download thru

SMS and e-mail messages.

Export data as CSV or

view as PNG image.
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Misc Details

•Settings>Views>Measurement Speed: 0.25, 1 and 5 seconds.

•Active use cases: -2% in 0.4W (100mA) region           NEP_mA = 0.98 x True_mA

•Standby accuracy: -30% in 0.04W (10 mA) region     NEP_mA = 0.7 x True_mA

•Use 1 or 5 second Measurement Speed and all other views Off for 
best power consumption accuracy. 

• Current consumption is lower for full battery (4.1V) than soon 
empty (3.1V). Power should be voltage independent.

•Use Nokia Energy Profiler External API to control NEP from your 
application (start/stop/take_screenshot) and read measurements.

•Options>Instructions actually has useful information.
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Application Examples
Sucking the juice out of your battery.
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Example 1: GSM/3G Call (Wireless is Dynamic)

Measured in Helsinki in 2006.
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Example 2: PhoNetInfo 1.2 (100% CPU Load on BG)

Phone: N95 8GB 1250mAh.
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Example 3: Mail for Exchange (Periodic) Phone: N95 8GB 1250mAh.

Sync Every 15 mins over 3G..
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Example 4: Periodic with 10% Duty Cycle

0.1 s processing every 1 s 1 s processing every 10 s 10 s processing every 100 s
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Example 5: Nimbuzz 1.1 IM (Network)
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Guidelines
For SW experts that know what they are doing.
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1. Minimize number of clicks needed. 

Fast UI is energy-efficient. Make common application usage super quick - click-click.

2. Avoid unnecessary or fast timers. 

Reduces standby time significantly. Synchronize periodic processing. 

3. Avoid unnecessary processing with CPU. 

Use fast algorithms, process data while charging or in the server. Process quickly.

4. Optimize the server side. 

Preprocess, compress, burstify.

5. Exploit platform features smartly. 

Switch things OFF, we are not kidding here. Use lights API, location, caching, etc.

6. Experiment energy-performance tradeoffs. 

Usually fastest code  is the best for Active use. Standby is the most important.

7. Experiment with different S60 devices. 

They are different. ARM9 and ARM11. Chipsets. Connectivity. Field test your app.

8. Use Nokia Energy Profiler for sanity checks.
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Summary
Next one is the last slide.
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Summary

• Stanby power consumption has "20x importance" against active 
power. This according to common active/standby user profiles. 

• Energy-efficient S60 and Java software will be a competitive 
advantage in the future.

• Nokia Energy Profiler has 1M+ downloads. Everyone can really 
make the battery last longer!

• Phone users expect that they do not need to 
recharge their phones constantly.

• Make "sanity checks" during the application 
development - not when it is ready to be released.

• Understand the difference of Power and Energy.

• Try to apply the 8 Guidelines to your application.
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• Download: Nokia Energy Profiler 

– www.forum.nokia.com/energyprofiler
• Nokia Energy Profiler External API (new version 1.2)

• Quick Start Guide

– Google search with "energy profiler"
• Discussion thread in www.Forum.Nokia.com

– Symbian C++ > Tools and SDKs > Sticky: Nokia Energy Profiler

• Book: Mobile Phone Programming Application to Wireless Networking

– "Optimizing Mobile Software with Built-in Power Profiling" chapter.

– Springer 2007 (ISBN 978-1-4020-5968-1)

• Carbide.C++ Performance Investigator

– Google search "carbide performance investigator" 

Thank you!
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Backup
Slides.
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November 2007
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Evolution


