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Research Interests (1/2)

* VLS| design automation [ F
— Verification vy

— Logic synthesis | o

 Hardware security

e EDA for Al model reduction




Research Interests (2/2)

 Emerging technologies (Quantum circuits,

Single Electron Transistor circuits, Memristor
circuits, Probabilistic CMOS)

— Logic synthesis
* Reversible logic

* Threshold logic

* Probabilistic logic
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Selected Research Results

* Synthesis

— “Synthesis of Reversible Sequential Elements”
(ACM JETC 2008)
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* Synthesis

— “Node Addition and Removal in the Presence of
Don’t Cares” (DAC 2010, Best Paper Nominee,
IEEE TCAD 2012)

“Fast Node Merging
with Don’t Cares
Using Logic
Implications”
(ICCAD 2009, IEEE

TCAD 2010)




* Synthesis

— “Automated Mapping for Reconfigurable Single-Electron
Transistor Arrays” (DAC 2011, ACM JETC 2012)

— “Width Minimization in the Single-Electron Transistor Array
Synthesis” (DATE 2014, IEEE TVLSI 2015)

— “BDD-Based Synthesis of Reconfigurable Single-Electron
Transistor Arrays” (ICCAD 2014)

— “Dynamic Diagnosis for Defective Reconfigurable Single-
Electron Transistor Arrays” (IEEE TVLSI 2017)

— “Diagnosis for Reconfigurable Single-Electron Transistor
Arrays with a More Generalized Defect Model” (ACM JETC




* Synthesis

— “On Rewiring and Simplification for Canonicity in
Threshold Logic Circuits” (ICCAD 2011)
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* Synthesis

— “Sensitization Criterion for Threshold Logic Circuits
and its Application” (ICCAD 2013)
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* Synthesis

— “Correctness Analysis and Power Optimization for
Probabilistic Boolean Circuits”( IEEE TCAD 2015)
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* Synthesis

— “On Synthesizing Memristor-Based Logic Circuits with
Minimal Operational Pulses”( |IEEE TVLSI 2018)

— “Threshold Function ldentification by Redundancy
Removal and Comprehensive Weight Assignments”
(IEEE TCAD 2019)

— “A New Necessary Condition for Threshold Function
|dentification” (IEEE TCAD 2020)

— “Don’t Care Computation and De Morgan
Transformation for Threshold Logic Network
Optimization” (IEEE TCAD 2022)



* Synthesis

— “A Constructive Approach for Threshold Function
|dentification” (ACM TODAES 2023)

— "9-input Threshold Function Identification using a New
Necessary Condition of Threshold Function” (IEEE

TCAD 2024)
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Verification

— “Novel Probabilistic Combinational Equivalence
Checking" (IEEE TVLSI 2008)
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 Verification

— “Dependent Latch Identification in Reachable State
Space” (ASPDAC 2009, Best Paper Nominee, |EEE
TCAD 2009)




 Verification

— “Verification of Reconfigurable Binary Decision
Diagram-based Single-Electron Transistor Arrays”
(IEEE TCAD 2013)
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 Hardware Security

— “LOOPLock : LOgic OPtimization based Cyclic Logic
Locking” (IEEE TCAD 2020)

— “LOOPLock 2.0 : An Enhanced Cyclic Logic Locking
Approach” (IEEE TCAD 2021)

— “An Approach to Unlocking Cyclic Logic Locking -
LOOPLock 2.0” (ICCAD 2022)

— “LOOPLock 3.0 : A Robust Cyclic Logic Locking
Approach” (ASPDAC 2024)



Publications (2008~ Present)

* Top journal papers
— |EEE Trans. CAD *14
— |EEE Trans. VLSI *5
— ACM TODAES *2
— ACM J. Emerging Technology of Computing *3

* Top conference papers
— DAC *3
— ICCAD *8
— DATE *11
— ASPDAC *9
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Research Projects
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Recent Research Topics

Emerging Technology

— DIG Synthesis

Logic Synthesis

— Linear threshold logic circuit optimization
— Approximate computing

Hardware Security

Heterogeneous Integration

IR drop Analysis

Optimization on Edge Al Model

Automatic Prompt Engineering



