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Main Memory Data Rate TrendsMain Memory Data Rate Trends

• DRAM bandwidth requirements typically double 
every three years
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Unit Interval (BitUnit Interval (Bit--Time) TrendsTime) Trends

• 30–40% of UI will be budgeted for RX circuits 
(jitter + S/H + static)
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Die Size ImpactDie Size Impact
Die Size vs. Technology
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IIDDDD ImpactImpact
IDD vs. Technology
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Power Dissipation TrendsPower Dissipation Trends
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• x16 devices at nominal VDD



Voltage ScalingVoltage Scaling
Historical
Enthusiast
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Historical DRAM Historical DRAM PricePrice--PerPer--BitBit
Decline ~35%/yearDecline ~35%/year

DRAM Market PriceDRAM Market Price--perper--bit Declinebit Decline
(Normalized(Normalized-- Millicent/bit)Millicent/bit)

HistoricalHistorical
priceprice--perper--bit decline hasbit decline has

averaged 35.5%averaged 35.5%
(1978(1978––2002)2002)
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Source: IDC, Isuppli, Gartner, Micron Q107
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DDR3 becomes 
mainstream in 2009
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Computing Customer Computing Customer 
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You CanYou Can’’t Have It Allt Have It All

Pick two (maybe three if youPick two (maybe three if you’’re really re really 
lucky!)lucky!)

QualityQuality

DRAM Design & DRAM Design & 
Process ConstraintsProcess Constraints

CostCost PowerPower

DensityDensity BandwidthBandwidth LatencyLatency



What Computing      What Computing      
Customers Care AboutCustomers Care About

What is Most Important?

Mobile/Laptop Desktop Server

Quality
Cost
Power
Bandwidth
Density
Latency



What is Most Important?
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MicrosoftMicrosoft’’s Vista System s Vista System 
RequirementsRequirements

Minimum Recommended by SKUMinimum
Supported

Home Basic All Other SKUs

CPU An 800 MHz x86 or x64 
processor3 A 1 GHz x86 or x64 processor3

System memory 512MB 1GB

GPU SVGA 
(800 x 600)

DX9 
Capable Aero-capable

Graphics memory 32MB 128MB 1, 2

HDD 20GB 40GB
HDD free space 15GB

Optical drive CD-ROM4 DVD-ROM4

Networking Internet access-capable

Audio Audio output capability



Density MattersDensity Matters

““Give Vista as much memory as you can, and it will thank Give Vista as much memory as you can, and it will thank 
you by serving you quicker.you by serving you quicker.””

TomTom’’s Hardware, Windows Vista's s Hardware, Windows Vista's SuperFetchSuperFetch and and ReadyBoostReadyBoost
Analyzed, January 31, 2007 Analyzed, January 31, 2007 
http://www.tomshardware.com/2007/01/31/windowshttp://www.tomshardware.com/2007/01/31/windows--vistavista--
superfetchsuperfetch--andand--readyboostanalyzed/index.htmlreadyboostanalyzed/index.html

http://www.tomshardware.com/2007/01/31/windows-vista-superfetch-and-readyboostanalyzed/index.html
http://www.tomshardware.com/2007/01/31/windows-vista-superfetch-and-readyboostanalyzed/index.html


Windows Vista RTM Test ResultsWindows Vista RTM Test Results
Memory utilization is Memory utilization is 
minimized with more minimized with more 
system memory system memory 
installedinstalled

SuperFetchSuperFetch exhausts exhausts 
DRAM memory DRAM memory 
before using NAND before using NAND 
memory memory 

2GB appears to be 2GB appears to be 
optimal DRAM optimal DRAM 
density for Vistadensity for Vista
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Lower number means your system has more resources 
available for additional tasks

Multiple programs runningMultiple programs running
Two Web browsers, Windows Media Player, Adobe Photoshop with 445Two Web browsers, Windows Media Player, Adobe Photoshop with 445MB file MB file 
open, and Trend Virus Protectionopen, and Trend Virus Protection

System System 
SpecificationsSpecifications

InspironInspiron 6000   6000   
Intel 915GM/PM   Intel 915GM/PM   
Vista RC2Vista RC2

Intel Pentium M 1.7 Intel Pentium M 1.7 GhzGhz
ATI Mobility ATI Mobility RadeonRadeon X300   X300   
80GB Fujitsu ATA80GB Fujitsu ATA
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