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3D IC In the Mainstream (Almostml /
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3D IC Design with TSVs

A Intertier connection with TSV

I Pros:area/wirelength bengft power/delay benefit) Walit!
I Cons: manufacturing cost/yield, thermal/noise issues
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First, Our Observations

TSVs aréuge

TSVcountis crucial

TSMocationis crucial

TSVs causeoupling

TSVs requirdesignfor-manufacturability/reliability
TSVs requirdesignfor-testing
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Popular TSV Dimensions
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Layouts with TSVs

A Using our RTto-GDSII todllow for 3D ICs
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According to Cadence

ITSV size & Impact on placement and routing

Normal Stress o,

——

TSV

diameter
Size

$ 8 g 3 8 °

rows o
standard cells

« TSV cut size is about 5-10X the height of standard cell in 32
nm technology.

— TSV placement disturbs standard cell row placements _ _
« TSV cut size is about 15-30X M1 min-width. David Noice &

— Special routing rules for M1: Use of max width wire Vassilios Gerousis

« TSV thermo-mechanical stress has impact on mobility of
nearby devices Cadence, ISPD 201

— Best handled with keep out area from diffusion area
« Small distance to digital cells and bigger distance near analog cells.
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Fact 2: TSV Count is Crucial

A Stacking?D dies
I SmallTSV count
I Ex: 3D MAPS
A Placement ahodulesacross 3D stack
I MediumTSV count (hundreds to thousands;
I Ex: some of our research prototypes | | TSV usage
A Placement afatesacross 3D stack

I LargeTSV count (thousands and up)
I Ex: some of our research prototypes

A Placement dfansistorsacross 3D stack
I True 3D device:=dhff on top, Mliff on bottom
I Extremely largéSV count

wirelength

chip area
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On the Bad Side of the Curve

: 8086 (20K gates)

A Benchmark

195x195um,
WL = 205mm

1659 area

TSV

165x165um,
WL = 165mm

TSV #67 area




