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3D IC in the Mainstream (Almost)

1 ARM die + 2 DRAM dies, stacked, wire-bonded (no TSVsé yet), and packaged

DRAM dies

ARM die
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3D IC Design with TSVs

Å Inter-tier connection with TSV

ïPros: area/wirelength benefit(= power/delay benefit) éWait!

ïCons: manufacturing cost/yield, thermal/noise issues

actually

it depends
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First, Our Observations

1. TSVs are huge

2. TSV countis crucial

3. TSV locationis crucial

4. TSVs cause coupling

5. TSVs require design-for-manufacturability/reliability

6. TSVs require design-for-testing
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Fact 1: TSVs are Huge

ÅA few times largerthan gates & memory cells

SRAM cell         inverter

TSV

TSV landing pad

TSV keep-out zone (min KOZ)

SRAM cell          inverter

TSV landing pad

TSV keep-out zone (min KOZ)

TSV
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Popular TSV Dimensions

TSV

aspect ratio = 1:10

max KOZ min KOZ
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Layouts with TSVs

ÅUsing our RTL-to-GDSII tool-flow for 3D ICs
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According to Cadence

David Noice &

Vassilios Gerousis

Cadence, ISPD 2010
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Fact 2: TSV Count is Crucial

ÅStacking 2D dies

ïSmallTSV count

ïEx: 3D MAPS

ÅPlacement of modulesacross 3D stack

ïMediumTSV count (hundreds to thousands)

ïEx: some of our research prototypes

ÅPlacement of gatesacross 3D stack

ïLargeTSV count (thousands and up)

ïEx: some of our research prototypes

ÅPlacement of transistorsacross 3D stack

ïTrue 3D device: P-diff on top, N-diff on bottom

ïExtremely largeTSV count 



10/42

On the Bad Side of the Curve

ÅBenchmark: 8086 (20K gates)

TSV = 467, area = 165x165um,

WL = 165mm  

TSV = 1659, area = 195x195um,

WL = 205mm


