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What is TCAD?

Extrinsic (and Layour) Intrinsic (active/passive devices)
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Process

= Design for Manufacturing (DFM):
* Phase Shift Masking (PSM); Chemical & Mechanical Planarization (CMP); Shallow-Trench Isolation (STI).



SYNOPSYS

= Yearly Revenues: ~1.5 Billion v

+ Employees: ~7000 = CROSLIGHT
y Software Inc.
S ' |_VA‘ O = Yearly Revenues: Undisclosed ‘

= Employees: ~25

= Yearly Revenues: ~10 Million g
= Employees: ~250

NanoAcademic Technologies
Software Tools for Nanoelectronics

m = Yearly Revenues: Undisclosed *

= Empl :~5
= Yearly Revenues: Undisclosed E_; mployees

= Employees: ~250

Large Market Room For Growth



Why Use TCAD?

Experiments

545
\ Time consuming

and costly cycles

<

\ Improve parameters to

reduce experimental cycles

Explore materials and devices
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TCAD Hierarchy
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TCAD Theme

= Proposed Projects:
1. Engineering Enhanced P-type Doping in InGaN/GaN

2. Optimizing InGaN/GaN Nanowire Morphology and
Growth — Physical Models

3. Tailoring Carrier Transport and Optical Emission in
InGaN/GaN Nanowire LEDs _

4. Integrated Compact Nanowire LED Simulator:l— Compact Model

Physical Models Compact Model




Project 1: Enhanced P-type Doping

= Hole Injection is a big problem...
» Task A: Explore Polarization Induced Acceptor lonization
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Project 2: Morphology & Growth

= Defects are a major bottleneck...

» Task A: Reducing Defect Formation During Growth
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» Task B: Engineering Surface Morphology
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Project 3: Active Device Modeling

= Carrier transport and optical emission...
* Task A: Optimizing Carrier Transport and Optical Emission
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» Task B: Engineering Optical Field Propagation
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Project 4: Compact Simulator Hub

= |ntegrating physical models with partner themes...
» Task A: Physical Model Database Generation
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TCAD in the SSL Network

Experiments

Meet Network
Goals in 5-years!

Feedback via HUBzero based
Cyberinfrastructure

Engineer: growth, transport, optical emission
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