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Introduction 
Have you ever taken your laptop computer on an airplane to watch a movie or l isten to a 

music CD whi le travel ing?  Let’s assume you had a ful ly charged battery when you got on a 

plane in New York, NY, travel ing to Los Angeles, CA.  On a typical laptop, you could work 

on your computer f rom New York to somewhere over Nebraska before the battery runs out.  

I f  you use the techniques appl ied in this paper you might be able to continue to work on 

your computer unti l  you were f ly ing somewhere over Utah, some 54 minutes later.  This 

paper discusses a technique to minimize power consumption whi le watching videos or 

playing audio CDs on a mobi le computer.   

Mobile Laptop Power Consumption 
Power requirements on today’s mobi le platforms are more demanding than ever.  With the 

higher performance laptops, the demand on the battery is very high.  Most laptop batter ies 

are a Li thium Ion battery with the capabi l i ty of del iver ing up to 66 Watt Hours per charge 

and have a vol tage output of ~15 VDC.  The typical  conf igurat ion of today’s laptops includes 

the fol lowing: 

 

•  Processor 

•  Network Connectiv i ty 

•  256 MB of Memory 

•  30GB High Speed Hard Drive 

•  8X DVD Drive  

•  Stereo: 18-bit Sound Control ler 

•  SXGA Display 

 

With the battery being drained by the processor, memory, network interfaces, hard dr ive, 

DVD, sound and video, anything you can do to conserve power wi l l  improve the mobi l i ty of 

the platform.  One way to conserve power on your laptop is to do the task as quickly as 

possible, and put the hardware back in a power savings mode after accompl ishing the task.  

This optimizat ion technique is the basis for saving power on a mobi le device whi le using the 

DVD/CD drive.  With today’s high performing processors, the l imit ing factor in gett ing 

information off  a DVD/CD is the speed of the drive.  This is especial ly true when r ipping 

(reading data off  of a DVD/CD) to a simi lar format such as an audio CD coming from a format 

Redbook format to wav.  With today’s technology, most DVD/CDs take an average from 12 

to 18 W of power over t ime when act ive, depending on what the device is doing.   

 

 

 



The 12 to 18 W is power that can be saved i f  you can put the DVD/CD in an idle state 

sooner.  The concept behind this power optimizing technique is to r ip the DVD/CD tracks 

prior to rendering the content, thus putt ing the device into a lower power state sooner. 

Power Optimizing Technique 
This technique minimizes the t ime in which the DVD/CD is act ive.  Before describing the 

implementat ion some tradeoffs should be considered. 

 

•  Random access o f  da ta  - How do you handle random data selection?   

•  Thread ing the  app l ica t ion  - Is the power savings worth the extra complexi ty in 

threading the appl icat ion and managing the content queue? 

 

This paper addresses each of these issues, and leaves i t  up the developer and product 

manager to determine the value of this technique in their respective markets.  F irst the 

considerat ions: 

Random and selective tracks 

One option usual ly provided when l istening to an audio CD, or watching a video, is fast 

forward, or random access to tracks; or i t  could also be a one-t ime or repeat content 

command.  For large amounts of data cached and random access of data, this could pose a 

problem in that i t  wi l l  spin up and spin down the DVD/CD, thus l i t t le benef i ts for the effort 

are achieved.  Some type of cached content l ist is recommended with the appl icat ion 

control l ing which content should be cached. 

Threading the application 

 In order to perform the two tasks (r ipping and rendering) in a transparent manner to the end 

user, the appl icat ions require a minimum of two threads—one to render the content and the 

other to cont inue r ipping. Most audio appl icat ions are mult i threaded by nature and this 

should not be a signif icant chal lenge. 



Optimization Implementation 
Optical disks consume a signif icant amount of power when act ive.  A typical DVD/CD 

spinning up a disc can draw up to 30 watts for the spin-up durat ion. After spin-up, the 

power tapers off to very l i t t le usage.  Another number to consider when optimizing for 

battery l i fe is the drive eff ic iency: each dr ive consumes di f ferent amounts of power 

depending on what is going on.  The fol lowing l ist is representat ive of dr ives and power 

consumption during dif ferent per iods of use.  The maximum power is typical ly the power 

consumed when the drive is f i rst start ing to spin up the DVD/CD.  The “Play” power is after 

the drive has spun up and is accessing the data.  The “Idle” power is the power used when 

the drive is idle and not being accessed. 

 

 

 

Max Power Play Power Idle Power 

20 watts 2.31 watts 0.17 watts 

25 watts 2.64 watts 0.30 watts 

30 watts 3.35 watts 0.15 watts 

30 watts 3.57 watts 0.15 watts 

Comparative dr ive ef fectiveness can be def ined as the play power div ided by the transfer 

rate to give Joules/Byte.  For example, to copy a 143 MB f i le would have the fol lowing 

comparat ive dr ive ef fectiveness: 

 

Play Power Transfer Rate J (Energy) J (Energy) / K Byte 

2.31 watts 3873.621622 (KB/S) 85.47 J 5.963E-04 (J/KB) 

2.64 watts  4623.354839 (KB/S) 81.84 J 5.710E-04 (J/KB) 

3.35 watts 4094.971429 (KB/S) 117.25 J 8.181E-04 (J/KB) 

3.57 watts 4478.875 (KB/S) 114.24 J 7.971E-04 (J/KB) 

 

Given this bi t  of information we can now do a comparison.  This comparison helps put into 

perspective why this technique is so effect ive for the appropriate access of data on a 

DVD/CD.   



The fol lowing graph displays the energy required to spin-up a DVD/CD, and compares i t to 

the energy required to copy a 143 MB f i le from the media that was referred to ear l ier. 
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Notice that even in the most ef f ic ient case, the amount of energy to spin up the DVD/CD is 

almost half  the amount of energy required to retr ieve the 143 MB f i le, and in some cases 

almost equivalent.  This makes i t  c lear that you don’t want to constantly spin the 

DVD/CDROM very often since it  is a very ineff ic ient use of energy.  But what about playing 

the DVD/CD? 

If  you were to play a CD with 8 tracks (total ing about 325 MB of data) just using Play mode, 

i t  would take about 4250 Joules to keep the DVD/CD spun up for the whole t ime (30 minutes 

and 42 seconds) you were l istening to the 8 tracks.  I f  you were to spin up the CD 8 t imes 

and read, then cache the data, i t  would take from 350 - 700 Joules depending on the spin-

up and access energy required by the dr ive.   Even a worse case scenario  of 700 Joules 

would result in over 6 t imes savings in power.  A word of caution—don’t assume that this 

improves the battery l i fe by 6 t imes!  As you know, this is only 6 t imes the power saving of 

the DVD/CD drive, and it  only takes up a smal l  proport ion of the overal l  battery power. 

 

Conclusion   
This paper discussed a technique of opt imizing a mult imedia appl icat ion when it  accesses 

content from a DVD/CD, but has lef t out one important detai l .    

What does this extra work buy the appl icat ion in power saving?  As a test, three popular 

laptops running Windows* XP were tested by playing an audio CD.  Two techniques were 

used in playing audio CDs.  The f i rst technique is the standard way most CD players work 

where the CD spins-up and down and keeps spinning whi le the tracks are playing.  The 

second technique of r ipping the content and shutt ing down the DVD/CD and rendering the 

content from memory was then tested.  After performing both tests with both techniques, a 

power savings of 18, 21, and 30 percent were obtained by r ipping the audio tracks to a hard 

dr ive whi le playing the previously r ipped tracks from memory.  I f  a savings in battery l i fe of 

18 to 30 percent is important in your appl icat ion and customer use model, using this power 

saving technique is probably worth the l i t t le extra effort i t  takes to get i t .  

Additional Resources 

Articles 

•  Accessing Mult imedia Content on DVDs and CDROMs 

•  Writ ing Code to Reveal the Performance Detai ls of Mobi le Processors 

•  The Art of Graceful Appl icat ion Suspension 

Developer Centers 

•  Intel® Centr ino™ Mobi le Technology 

•  Digital  Media  

http://www.intel.com/cd/ids/developer/asmo-na/eng/19910.htm
http://www.intel.com/cd/ids/developer/asmo-na/eng/19121.htm
http://www.intel.com/cd/ids/developer/asmo-na/eng/76359.htm
http://www.intel.com/software/dc/centrino/
http://www.intel.com/software/dc/digitalmedia/


Community 

•   Handhelds Forum 

http://softwareforums.intel.com/ids/board?board.id=43
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