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3D-IC/TSV Design
EDA Software Requirements 



An Inconvenient Truth
“Cost is the New Driver”

Predictability/Convergence

2X
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6 month delay 
causes $5B

in profits!

Yield and Manufacturability

4X



Why 3D Stacked Dies/TSV?



Increased 
SI/Noise  
Thermal 

Issues

Testing

Reliability
Yield 
Issues



3DIC : It is a Heterogeneous Stack
 Co-Design of Digital, Analog and Package is Key

5

E
n

a
b

li
n

g
 H

e
te

ro
g

e
n

e
o

u
s
 

S
y

s
te

m



3DIC Design Flow Challenges
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3D Floorplan – Optimized power

Plan and TSV/Bump locations

System Level Exploration
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Placement, Optimization and Routing

Extraction and Analysis
Manage Power, Thermal and SI

DFT for 3DIC Stack

& Diagnostics

Silicon Package Co-Design



So what changes in the EDA world?
Revamped EDA requirements
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New Layout Rules (e.g. alignments)

New Layout Layer (e.g. Back Side RDL)

Thermal & mechanical
 constraints

New Models, Rules

New Layout & Electrical Feature
 (e.g. TSV)

New Floorplanning & 

Blockage Rules (TSV)



Cadence 3DIC Silicon Realization

INTENT ABSTRACTION CONVERGENCE

3D-IC configuration file
Chip-package model 

3D package/chip abstracts 

Silicon-package co-design

In-design 3D-IC signoff

Thermal Maps

Silicon Interposer
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Stack Die Editor



3D-IC EDA Design Tools
Plan->Implement->Test->Verify

3D Stack Die Editor
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3D Floorplan – Optimized power

Plan and TSV/Bump locations

TSV /Bump RDL Routing

Silicon Interposer

Cadence 3D IC Flow

Virtuoso for custom shape editing

3D IR Drop Analysis

3D Thermal Maps

Silicon Interposer

IC-Package Co design flow

Back-side  Bump Management
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3D-IC: Qualcomm + Cadence
Source: RTI 3D conference 2009 proceedings
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3D-IC: STMicroelectronics + Cadence
Source: RTI 3D conference 2010 proceedings



Cadence Silicon-Proven 3D-IC Solution
Enabling 3D-IC Silicon Realization

• Complete, integrated 3D-IC solution

• Tools : Plan->Implement->Test->Verify

• 1st to market ‘wide I/O memory controller’

• Developed in close partner-collaboration

• Leading foundries and customers

• Multiple 3D-IC tapeouts

• Memory over logic (28 nm), logic over
analog, logic over Logic, 3-stack dies

• Production design mid-2011 tape-out
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