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LAYGO: A Template-and-Grid-Based Layout Generation Engine for 
Advanced CMOS Technologies. Han, J., +, TCSI March 2021 1012-1022

Low-Complexity High-Precision Method and Architecture for Computing 
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On the Resiliency of NCFET Circuits Against Voltage Over-Scaling. Paim, 
G., +, TCSI April 2021 1481-1492
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Non-Volatile Approximate Arithmetic Circuits Using Scalable Hybrid Spin-

CMOS Majority Gates. Jiang, H., +, TCSI March 2021 1217-1230
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tion for a Low-Power NN. Arakawa, R., +, TCSI Jan. 2021 67-76
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TD-SRAM: Time-Domain-Based In-Memory Computing Macro for Binary 
Neural Networks. Song, J., +, TCSI Aug. 2021 3377-3387
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Self-Synchronized DS/SS With High Spread Factors for Robust Millime-

ter-Wave Datalinks. Tang, A., +, TCSI Sept. 2021 3941-3950
Cognitive radio

Baseband Fusion Technique for Filter-Less Wideband Transmitters. Tripa-
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Nov. 2021 4722-4734
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Frequency Selective Impedance Transformer With High-Impedance Trans-
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Y., +, TCSI June 2021 2382-2392
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A 0.85mm2 BLE Transceiver Using an On-Chip Harmonic-Suppressed 

RFIO Circuitry With T/R Switch. Sun, Z., +, TCSI Jan. 2021 196-209
An Interstage-Reflectionless V-Band Radiometer With Capacitor-Reused 

Absorptive Matching in 0.13-μm SiGe BiCMOS. Bi, X., +, TCSI Nov. 2021 
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An RF Energy Harvesting and Power Management Unit Operating Over −24 
to +15 dBm Input Range. Martins, G.C., +, TCSI March 2021 1342-1353
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Tuned RF Interface. Han, G., +, TCSI Sept. 2021 3913-3926
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Design of Multi-Port With Desired Reference Impedances Using Y-Matrix 
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Jan. 2021 264-274
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G., +, TCSI June 2021 2702-2713
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RRAM for Compute-in-Memory: From Inference to Training. Yu, S., +, 
TCSI July 2021 2753-2765

Infrared detectors
Signal and Noise Analysis of an Open-Circuit Voltage Pixel for Uncooled 
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Design of Soft-Error-Aware SRAM With Multi-Node Upset Recovery for 
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MF-Net: Compute-In-Memory SRAM for Multibit Precision Inference 
Using Memory-Immersed Data Conversion and Multiplication-Free Oper-
ators. Nasrin, S., +, TCSI May 2021 1966-1978
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LAYGO: A Template-and-Grid-Based Layout Generation Engine for 
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Design Flow for Hybrid CMOS/Memristor Systems—Part II: Circuit Sche-
matics and Layout. Maheshwari, S., +, TCSI Dec. 2021 4876-4888
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Direct Harvesting. Toledo, P., +, TCSI Sept. 2021 3693-3706
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A Generalization of the Groszkowski’s Result in Differential Oscillator 
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An 8-Bit 800 MS/s Loop-Unrolled SAR ADC With Common-Mode Adap-
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Circuit Modeling for RRAM-Based Neuromorphic Chip Crossbar Array 
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Plesiochronous Spread Spectrum Clocking With Guaranteed QoS for 
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Resonant Clock Synchronization With Active Silicon Interposer for Multi-
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Design of High-Reliability Memory Cell to Mitigate Single Event Multiple 
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tor-Based CIM Architectures. Singh, A., +, TCSI May 2021 1917-1930
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SymBIST: Symmetry-Based Analog and Mixed-Signal Built-In Self-Test for 
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A 296 nJ Energy-per-Measurement Relaxation Oscillator-Based Analog 

Front-End for Chemiresistive Sensors. Radogna, A.V., +, TCSI March 
2021 1123-1133
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Characterization of Inter-Cell Interference in 3D NAND Flash Memory. 
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Interference
Robust H∞ Control for ICPT Process With Coil Misalignment and Time 

Delay: A Sojourn-Probability-Based Switching Case. Li, T., +, TCSI Dec. 
2021 5156-5167
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Analysis and Design of Quasi-Circulating Quadrature Hybrid for Full-Du-
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ligence IoT Systems. Ye, L., +, TCSI Dec. 2021 4821-4834

Interpolation
A Fully Synthesizable Fractional-N MDLL With Zero-Order Interpola-
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Finite-Time Intra-Layer and Inter-Layer Quasi-Synchronization of Two-
Layer Multi-Weighted Networks. Xu, Y., +, TCSI April 2021 1589-1598
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Delay: A Sojourn-Probability-Based Switching Case. Li, T., +, TCSI Dec. 
2021 5156-5167

Magnetic sensors
A Galvanic Isolated Amplifier Based on CMOS Integrated Hall-Effect Sen-
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Self-Referenced Single-Ended Resistance Monitoring Write Termination 

Scheme for STT-RAM Write Energy Reduction. Choi, S., +, TCSI June 
2021 2481-2493

Spin Wave Normalization Toward All Magnonic Circuits. Mahmoud, A.N., 
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A Dynamic Event-Triggered Approach to State Estimation for Switched 
Memristive Neural Networks With Nonhomogeneous Sojourn Probabili-
ties. Cheng, J., +, TCSI Dec. 2021 4924-4934
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Systems Over Signed Digraphs. Zhu, Z., +, TCSI Jan. 2021 444-457

Matrix multiplication
A Logic-Compatible eDRAM Compute-In-Memory With Embedded ADCs 

for Processing Neural Networks. Yu, C., +, TCSI Feb. 2021 667-679
An SoC FPAA Based Programmable, Ladder-Filter Based, Linear-Phase 

Analog Filter. Hasler, J., +, TCSI Feb. 2021 592-602
Magnetoresistive Circuits and Systems: Embedded Non-Volatile Memory to 

Crossbar Arrays. Agrawal, A., +, TCSI June 2021 2281-2294
Maximum likelihood detection

Fixed-Complexity Tree Search Schemes for Detecting Generalized Spatially 
Modulated Signals: Algorithms and Hardware Architectures. Liu, T., +, 
TCSI Feb. 2021 904-917

Maximum power point trackers
A CMOS Energy Harvesting Interface Circuit With Cycle-to-Cycle Frequen-

cy-to-Amplitude Conversion MPPT for Centimeter-Scale Wind Turbine. 
Zeng, Z., +, TCSI Sept. 2021 3587-3597

A Low-Profile Autonomous Interface Circuit for Piezoelectric Micro-Power 
Generators. Ciftci, B., +, TCSI April 2021 1458-1471

A Rapid Circle Centre-Line Concept-Based MPPT Algorithm for Solar 
Photovoltaic Energy Conversion Systems. Saxena, V., +, TCSI Feb. 2021 
940-949

An RF Energy Harvesting and Power Management Unit Operating Over −24 
to +15 dBm Input Range. Martins, G.C., +, TCSI March 2021 1342-1353

Power Management IC With a Three-Phase Cold Self-Start for Thermoelec-
tric Generators. Tran-Dinh, T., +, TCSI Jan. 2021 103-113

Mean square error methods
Multi-Stream Spatial Digital Predistortion for Fully-Connected Hybrid 

Beamforming Massive MIMO Transmitters. Liu, X., +, TCSI July 2021 
2998-3011

Medical computing
Robust PCL Discovery of Data-Driven Mean-Field Game Systems and Con-

trol Problems. Li, C., +, TCSI June 2021 2651-2664
Medical control systems

Towards Safe and Robust Closed-Loop Artificial Pancreas Using Improved 
PID-Based Control Strategies. Alshalalfah, A., +, TCSI Aug. 2021 3147-
3157

Medical signal processing
Approximate Pruned and Truncated Haar Discrete Wavelet Transform VLSI 

Hardware for Energy-Efficient ECG Signal Processing. Seidel, H.B., +, 
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and Double-Layer Passive Mixers for Concurrent Signal Reception With 
Tuned RF Interface. Han, G., +, TCSI Sept. 2021 3913-3926

Gain-Boosted Super Class AB OTAs Based on Nested Local Feedback. 
Beloso-Legarra, J., +, TCSI Sept. 2021 3562-3573

Soft Fault Diagnosis of Analog Circuits Based on a ResNet With Circuit 
Spectrum Map. Ji, L., +, TCSI July 2021 2841-2849

Vector Wave Digital Filters and Their Application to Circuits With Two-Port 
Elements. Bernardini, A., +, TCSI March 2021 1269-1282

Optical amplifiers
A Complex Band-Pass Filter for Low-Power and High-Performance Trans-

ceivers. Cavallaro, M., +, TCSI Dec. 2021 5018-5028
Optical fiber communication

Efficient Implementation of 400 Gbps Optical Communication FEC. Tru-
hachev, D., +, TCSI Jan. 2021 496-509

Variable-Rate VLSI Architecture for 400-Gb/s Hard-Decision Product 
Decoder. Jain, V., +, TCSI Jan. 2021 25-34

Optical imaging
Dadu-Eye: A 5.3 TOPS/W, 30 fps/1080p High Accuracy Stereo Vision 

Accelerator. Min, F., +, TCSI Oct. 2021 4207-4220
Optical radar

A Transimpedance-to-Noise Optimized Analog Front-End With High PSRR 
for Pulsed ToF Lidar Receivers. Khoeini, F., +, TCSI Sept. 2021 3642-3655

Optical sensors
Modeling and Analysis of High-Performance Triple Hole Block Layer 

Organic LED Based Light Sensor for Detection of Ovarian Cancer. Negi, 
S., +, TCSI Aug. 2021 3254-3264

Optical transceivers
Variable-Rate VLSI Architecture for 400-Gb/s Hard-Decision Product 

Decoder. Jain, V., +, TCSI Jan. 2021 25-34
Optical transmitters

Sensing and Cancellation Circuits for Mitigating EMI-Related Common 
Mode Noise in High-Speed PAM-4 Transmitter. Azmat, R., +, TCSI Nov. 
2021 4545-4555

Optimal control
Control of a Buck DC/DC Converter Using Approximate Dynamic Pro-

gramming and Artificial Neural Networks. Dong, W., +, TCSI April 2021 
1760-1768

Event-Triggered Optimized Control for Nonlinear Delayed Stochastic Sys-
tems. Zhang, G., +, TCSI Sept. 2021 3808-3821

Optimization
A +0.44°C/−0.4°C Inaccuracy Temperature Sensor With Multi-Threshold 

MOSFET-Based Sensing Element and CMOS Thyristor-Based VCO. Li, 
J., +, TCSI March 2021 1102-1113

A Real-Time-Link-Adaptive Operation Scheme for Maximum Energy Stor-
age Efficiency in Resonant CM Wireless Power Receivers. Taghadosi, M., 
+, TCSI Jan. 2021 510-523

A Transimpedance-to-Noise Optimized Analog Front-End With High PSRR 
for Pulsed ToF Lidar Receivers. Khoeini, F., +, TCSI Sept. 2021 3642-3655

A Wide Dynamic Range Multi-Sensor ROIC for Portable Environmental 
Monitoring Systems With Two-Step Self-Optimization Schemes. Choi, S., 
+, TCSI June 2021 2432-2443

Annealing Processing Architecture of 28-nm CMOS Chip for Ising Model 
With 512 Fully Connected Spins. Iimura, R., +, TCSI Dec. 2021 5061-
5071

Demonstrating Filtered Feedback Control Near a Boundary Crisis. Meucci, 
R., +, TCSI July 2021 3023-3030

Frequency Design of Lossless Passive Electronic Filters: A State-Space For-
mulation of the Direct Synthesis Approach. Perodou, A., +, TCSI Jan. 2021 
161-174

Generalized Analog-to-Information Converter With Analysis Sparse Prior. 
Qian, H., +, TCSI Sept. 2021 3574-3586

Hardware Topologies for Decentralized Large-Scale MIMO Detection Using 
Newton Method. Kulkarni, A., +, TCSI Sept. 2021 3732-3745

High Performance CNN Accelerators Based on Hardware and Algorithm 
Co-Optimization. Yuan, T., +, TCSI Jan. 2021 250-263

Impedance Transparency and Performance Metrics of HBT-Based N-Path 
Mixers for mmWave Applications. Ying, R., +, TCSI May 2021 2210-2223

Improved Hopfield Network Optimization Using Manufacturable Three-Ter-
minal Electronic Synapses. Yi, S., +, TCSI Dec. 2021 4970-4978

Multi-Frequency Multi-Amplitude Superposition Modulation Method With 
Phase Shift Optimization for Single Inverter of Wireless Power Transfer 
System. Wu, J., +, TCSI May 2021 2271-2279

Multi-Objective Digital Design Optimization via Improved Drive Granular-
ity Standard Cells. Cao, L., +, TCSI Nov. 2021 4660-4671

NS-FDN: Near-Sensor Processing Architecture of Feature-Configurable 
Distributed Network for Beyond-Real-Time Always-on Keyword Spot-
ting. Li, Q., +, TCSI May 2021 1892-1905

Optimization Schemes for In-Memory Linear Regression Circuit With 
Memristor Arrays. Wang, S., +, TCSI Dec. 2021 4900-4909

Optimized Synthesis Method for Ultra-Low Power Multi-Input Material 
Implication Logic With Emerging Non-Volatile Memories. Puglisi, F.M., 
+, TCSI Nov. 2021 4433-4443

QuantBayes: Weight Optimization for Memristive Neural Networks via 
Quantization-Aware Bayesian Inference. Zhou, Y., +, TCSI Dec. 2021 
4851-4861

Reduced Complexity Optimal Convolution Based on the Discrete Hirschman 
Transform. Xue, D., +, TCSI May 2021 2051-2059

Variation-Aware SRAM Cell Optimization Using Deep Neural Net-
work-Based Sensitivity Analysis. Kwon, H., +, TCSI April 2021 1567-1577

Organic light emitting diodes
Modeling and Analysis of High-Performance Triple Hole Block Layer 

Organic LED Based Light Sensor for Detection of Ovarian Cancer. Negi, 
S., +, TCSI Aug. 2021 3254-3264

Oscillations
Damping Power System Electromechanical Oscillations Using Time Delays. 

Tzounas, G., +, TCSI June 2021 2725-2735
Oscillators

A 0.11–0.38 pJ/cycle Differential Ring Oscillator in 65 nm CMOS for 
Robust Neurocomputing. Zhang, X., +, TCSI Feb. 2021 617-630

A 0.7-V Sub-mW Type-II Phase-Tracking Bluetooth Low Energy Receiver 
in 28-nm CMOS. Hu, S., +, TCSI June 2021 2317-2328

A Double-Memristor Hyperchaotic Oscillator With Complete Amplitude 
Control. Jiang, Y., +, TCSI Dec. 2021 4935-4944

A Novel Topology of Coupled Phase-Locked Loops. Karman, S., +, TCSI 
March 2021 989-997

All Digital Phase-Locked Loop Networks for Clock Generation and Distri-
bution: Network Stability, Convergence and Performance. Koskin, E., +, 
TCSI Jan. 2021 406-415

Delta-Sigma FDC Enhancements for FDC-Based Digital Fractional-N PLLs. 
Alvarez-Fontecilla, E., +, TCSI March 2021 965-974
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Demonstrating Filtered Feedback Control Near a Boundary Crisis. Meucci, 
R., +, TCSI July 2021 3023-3030

Guest Editorial Special Issue on the IEEE International NEWCAS Confer-
ence 2020. David, J., +, TCSI Aug. 2021 3131-3132

High-Throughput Portable True Random Number Generator Based on Jit-
ter-Latch Structure. Wang, X., +, TCSI Feb. 2021 741-750

Post-Manufacturing Process and Temperature Calibration of a 2-MHz 
On-Chip Relaxation Oscillator. Mikulic, J., +, TCSI Oct. 2021 4076-4089

Resonant Clock Synchronization With Active Silicon Interposer for Multi-
Die Systems. Kuttappa, R., +, TCSI April 2021 1636-1645

Oscilloscopes
Real-Time Downsampling in Digital Storage Oscilloscopes With Multichan-

nel Architectures. Napoli, E., +, TCSI Oct. 2021 4142-4155
Output feedback

Global Event-Triggered Output Feedback Stabilization for a Class of Non-
linear Time-Delay Systems. Shu, F., +, TCSI Oct. 2021 4371-4380

Interval Observer-Based Robust Coordination Control of Multi-Agent Sys-
tems Over Directed Networks. Wang, X., +, TCSI Dec. 2021 5145-5155

Output Feedback Sliding Mode Control of Markovian Jump Systems and Its 
Application to Switched Boost Converter. Wang, C., +, TCSI Dec. 2021 
5134-5144

P

Parabolic equations
Joint State and Fault Estimation for Networked Interconnected PDE Systems 

With Semi-Markov Fault Coefficient via Conjunct Measurement. Song, X., 
+, TCSI Sept. 2021 3869-3880

Parallel architectures
Area and Power-Efficient Variable-Sized DCT Architecture for HEVC Using 

Muxed-MCM Problem. Shabani, A., +, TCSI March 2021 1259-1268
Exploring Applications of STT-RAM in GPU Architectures. Liu, X., +, TCSI 

Jan. 2021 238-249
High Performance CNN Accelerators Based on Hardware and Algorithm 

Co-Optimization. Yuan, T., +, TCSI Jan. 2021 250-263
High-Speed LDPC Decoders Towards 1 Tb/s. Li, M., +, TCSI May 2021 

2224-2233
Parameter estimation

Finite-Time and Fixed-Time Bipartite Consensus Tracking of Multi-Agent 
Systems With Weighted Antagonistic Interactions. Zhao, M., +, TCSI Jan. 
2021 426-433

Parity check codes
Design of High-Performance and Area-Efficient Decoder for 5G LDPC 

Codes. Cui, H., +, TCSI Feb. 2021 879-891
Efficient Row-Layered Decoder for Sparse Code Multiple Access. Pang, X., 

+, TCSI Aug. 2021 3495-3507
Hardware Implementation for Belief Propagation Flip Decoding of Polar 

Codes. Ji, H., +, TCSI March 2021 1330-1341
High-Speed LDPC Decoders Towards 1 Tb/s. Li, M., +, TCSI May 2021 

2224-2233
Partial differential equations

A Fast and Fully Parallel Analog CMOS Solver for Nonlinear PDEs. Mala-
vipathirana, H., +, TCSI Aug. 2021 3363-3376

Joint State and Fault Estimation for Networked Interconnected PDE Systems 
With Semi-Markov Fault Coefficient via Conjunct Measurement. Song, X., 
+, TCSI Sept. 2021 3869-3880

Robust PCL Discovery of Data-Driven Mean-Field Game Systems and Con-
trol Problems. Li, C., +, TCSI June 2021 2651-2664

Synthesis of an Equivalent Circuit for Spike-Timing-Dependent Axon 
Growth: What Fires Together Now Really Wires Together. Ochs, K., +, 
TCSI Sept. 2021 3656-3667

Vibration Control of Conveying Fluid Pipe Based on Inerter Enhanced Non-
linear Energy Sink. Duan, N., +, TCSI April 2021 1610-1623

Partitioning algorithms
Convergence of the Resistive Coupling-Based Waveform Relaxation 

Method for Chains of Identical and Symmetric Circuits. Menkad, T., +, 
TCSI Dec. 2021 5120-5133

Passive filters
A Ku-Band CMOS Power Amplifier With Series-Shunt LC Notch Filter for 

Satellite Communications. Zhong, J., +, TCSI May 2021 1869-1880
Passive networks

Adaptive Multi-Band Negative-Group-Delay RF Circuits With Low Reflec-
tion. Gomez-Garcia, R., +, TCSI May 2021 2196-2209

CRADLE: Combined RF/Acoustic Detection and Localization of Passive 
Tags. Rekhi, A.S., +, TCSI June 2021 2555-2568

High-Dimensional Extension of the TICER Algorithm. Hao, L., +, TCSI 
Nov. 2021 4722-4734

Patient diagnosis
Modeling and Analysis of High-Performance Triple Hole Block Layer 

Organic LED Based Light Sensor for Detection of Ovarian Cancer. Negi, 
S., +, TCSI Aug. 2021 3254-3264

Towards Safe and Robust Closed-Loop Artificial Pancreas Using Improved 
PID-Based Control Strategies. Alshalalfah, A., +, TCSI Aug. 2021 3147-
3157

Patient monitoring
22 dB Signal-to-Noise Ratio Real-Time Proton Sound Detector for Experi-

mental Beam Range Verification. Vallicelli, E.A., +, TCSI Jan. 2021 3-13
Patient treatment

Towards Safe and Robust Closed-Loop Artificial Pancreas Using Improved 
PID-Based Control Strategies. Alshalalfah, A., +, TCSI Aug. 2021 3147-
3157

Pattern classification
Fully Integrated Analog Machine Learning Classifier Using Custom Acti-

vation Function for Low Resolution Image Classification. Tannirkulam 
Chandrasekaran, S., +, TCSI March 2021 1023-1033

Peer-to-peer computing
Scalable Fully Pipelined Hardware Architecture for In-Network Aggregated 

AllReduce Communication. Liu, Y., +, TCSI Oct. 2021 4194-4206
Performance evaluation

A Gait Energy Image-Based System for Brazilian Sign Language Recogni-
tion. Passos, W.L., +, TCSI Nov. 2021 4761-4771

A Novel Flow for Reducing Dynamic Power and Conditional Performance 
Improvement. Mostafa, M., +, TCSI May 2021 2003-2016

Applying Lightweight Soft Error Mitigation Techniques to Embedded Mixed 
Precision Deep Neural Networks. Abich, G., +, TCSI Nov. 2021 4772-4782

Hardware Architecture for Supersingular Isogeny Diffie-Hellman and Key 
Encapsulation Using a Fast Montgomery Multiplier. Farzam, M., +, TCSI 
May 2021 2042-2050

Optimized Synthesis Method for Ultra-Low Power Multi-Input Material 
Implication Logic With Emerging Non-Volatile Memories. Puglisi, F.M., 
+, TCSI Nov. 2021 4433-4443

Reinforcement Learning-Based Power Management Policy for Mobile 
Device Systems. Kwon, E., +, TCSI Oct. 2021 4156-4169

The Impact of Device Uniformity on Functionality of Analog Passively-In-
tegrated Memristive Circuits. Fahimi, Z., +, TCSI Oct. 2021 4090-4101

Periodic control
Novel Finite-Time Reliable Control Design for Memristor-Based Inertial 

Neural Networks With Mixed Time-Varying Delays. Hua, L., +, TCSI 
April 2021 1599-1609

Peripheral interfaces
Ultra-Low-Power and Performance-Improved Logic Circuit Using Hybrid 

TFET-MOSFET Standard Cells Topologies and Optimized Digital Front-
End Process. Wang, Z., +, TCSI March 2021 1160-1170

Permittivity measurement
Highly Sensitive Phase-Variation Dielectric Constant Sensor Based on a 

Capacitively-Loaded Slow-Wave Transmission Line. Ebrahimi, A., +, 
TCSI July 2021 2787-2799

Perturbation methods
Adaptive Continuous Barrier Function Terminal Sliding Mode Control Tech-

nique for Disturbed Robotic Manipulator. Mobayen, S., +, TCSI Oct. 2021 
4403-4412

Composite Velocity-Tracking Control for Flexible Gimbal System With 
Multi-Frequency-Band Disturbances. Cui, Y., +, TCSI Oct. 2021 4360-
4370
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Perturbation techniques
Novel Finite-Time Reliable Control Design for Memristor-Based Inertial 

Neural Networks With Mixed Time-Varying Delays. Hua, L., +, TCSI 
April 2021 1599-1609

Perturbation theory
Universal Frequency-Domain Analysis of N-Path Networks. Tymchenko, 

M., +, TCSI Feb. 2021 569-580
Phase detectors

A 0.003-mm2 440fsRMS-Jitter and −64dBc-Reference-Spur Ring-VCO-
Based Type-I PLL Using a Current-Reuse Sampling Phase Detector in 
28-nm CMOS. Yang, Z., +, TCSI June 2021 2307-2316

A Compact Transformer-Based Fractional-N ADPLL in 10-nm FinFET 
CMOS. Li, C., +, TCSI May 2021 1881-1891

A Comprehensive Phase Noise Analysis of Bang-Bang Digital PLLs. Aval-
lone, L., +, TCSI July 2021 2775-2786

A Fully Synthesizable Fractional-N MDLL With Zero-Order Interpola-
tion-Based DTC Nonlinearity Calibration and Two-Step Hybrid Phase 
Offset Calibration. Liu, B., +, TCSI Feb. 2021 603-616

A Novel Topology of Coupled Phase-Locked Loops. Karman, S., +, TCSI 
March 2021 989-997

The Truth About 2-Level Transition Elimination in Bang-Bang PAM-4 
CDRs. Verbeke, M., +, TCSI Jan. 2021 469-482

Phase frequency detectors
A 10.4–16-Gb/s Reference-Less Baud-Rate Digital CDR With One-Tap 

DFE Using a Wide-Range FD. Chen, W., +, TCSI Nov. 2021 4566-4575
Nonlinear Analysis of Charge-Pump Phase-Locked Loop: The Hold-In and 

Pull-In Ranges. Kuznetsov, N., +, TCSI Oct. 2021 4049-4061
Phase locked loops

A 0.003-mm2 440fsRMS-Jitter and −64dBc-Reference-Spur Ring-VCO-
Based Type-I PLL Using a Current-Reuse Sampling Phase Detector in 
28-nm CMOS. Yang, Z., +, TCSI June 2021 2307-2316

A Bias-Current-Free Fractional-N Hybrid PLL for Low-Voltage Clock Gen-
eration. Xu, X., +, TCSI Sept. 2021 3611-3620

A Cascaded Mode-Switching Sub-Sampling PLL With Quadrature Dual-
Mode Voltage Waveform-Shaping Oscillator. Shu, Y., +, TCSI June 2021 
2341-2353

A Novel Topology of Coupled Phase-Locked Loops. Karman, S., +, TCSI 
March 2021 989-997

Delta-Sigma FDC Enhancements for FDC-Based Digital Fractional-N PLLs. 
Alvarez-Fontecilla, E., +, TCSI March 2021 965-974

Folded Noise Prediction in Nonlinear Fractional-N Frequency Synthesizers. 
Mazzaro, V., +, TCSI Oct. 2021 4038-4048

High-Throughput Portable True Random Number Generator Based on Jit-
ter-Latch Structure. Wang, X., +, TCSI Feb. 2021 741-750

Jitter-Power Trade-Offs in PLLs. Razavi, B., TCSI April 2021 1381-1387
Nonlinear Analysis of Charge-Pump Phase-Locked Loop: The Hold-In and 

Pull-In Ranges. Kuznetsov, N., +, TCSI Oct. 2021 4049-4061
Spur Immunity in MASH-Based Fractional-N CP-PLLs With Polynomial 

Nonlinearities. Mazzaro, V., +, TCSI June 2021 2295-2306
The Truth About 2-Level Transition Elimination in Bang-Bang PAM-4 

CDRs. Verbeke, M., +, TCSI Jan. 2021 469-482
Phase measurement

Highly Sensitive Phase-Variation Dielectric Constant Sensor Based on a 
Capacitively-Loaded Slow-Wave Transmission Line. Ebrahimi, A., +, 
TCSI July 2021 2787-2799

Phase modulation
Folded Noise Prediction in Nonlinear Fractional-N Frequency Synthesizers. 

Mazzaro, V., +, TCSI Oct. 2021 4038-4048
Nonlinear Analysis of Cross-Coupled Super-Regenerative Oscillators. Fer-

schischi, A., +, TCSI June 2021 2368-2381
Phase noise

77.3-GHz Standing-Wave Oscillator Based on an Asymmetrical Tunable 
Slow-Wave Coplanar Stripline Resonator. Gomes, L., +, TCSI Aug. 2021 
3158-3169

A 0.003-mm2 440fsRMS-Jitter and −64dBc-Reference-Spur Ring-VCO-
Based Type-I PLL Using a Current-Reuse Sampling Phase Detector in 
28-nm CMOS. Yang, Z., +, TCSI June 2021 2307-2316

A 0.11–0.38 pJ/cycle Differential Ring Oscillator in 65 nm CMOS for 
Robust Neurocomputing. Zhang, X., +, TCSI Feb. 2021 617-630

A Bias-Current-Free Fractional-N Hybrid PLL for Low-Voltage Clock Gen-
eration. Xu, X., +, TCSI Sept. 2021 3611-3620

A Cascaded Mode-Switching Sub-Sampling PLL With Quadrature Dual-
Mode Voltage Waveform-Shaping Oscillator. Shu, Y., +, TCSI June 2021 
2341-2353

A Comprehensive Phase Noise Analysis of Bang-Bang Digital PLLs. Aval-
lone, L., +, TCSI July 2021 2775-2786

A Fully Synthesizable Fractional-N MDLL With Zero-Order Interpola-
tion-Based DTC Nonlinearity Calibration and Two-Step Hybrid Phase 
Offset Calibration. Liu, B., +, TCSI Feb. 2021 603-616

A Generalization of the Groszkowski’s Result in Differential Oscillator 
Topologies. Buccoleri, F., +, TCSI July 2021 2800-2812

A New Boosted Active-Capacitor With Negative-Gm for Wide Tuning Range 
VCOs. Agarwal, P., +, TCSI March 2021 1080-1090

A Novel Topology of Coupled Phase-Locked Loops. Karman, S., +, TCSI 
March 2021 989-997

Delta-Sigma FDC Enhancements for FDC-Based Digital Fractional-N PLLs. 
Alvarez-Fontecilla, E., +, TCSI March 2021 965-974

MASH-Based Divider Controllers for Mitigation of Wandering Spurs in a 
Fractional-N Frequency Synthesizer. Mai, D., +, TCSI Jan. 2021 126-137

Spur Immunity in MASH-Based Fractional-N CP-PLLs With Polynomial 
Nonlinearities. Mazzaro, V., +, TCSI June 2021 2295-2306

Phase shifters
Adaptive Dual-Input Analog RF Predistorter for Wideband 5G Communica-

tion Systems. Kumar, A., +, TCSI Nov. 2021 4636-4647
Corrections to “Millimeter-Wave Integrated Phased Arrays” [early access, 

Jul 12, 21 doi: 10.1109/TCSI.2021.3093093]. Zhao, D., +, TCSI Oct. 2021 
4413

High-Resolution Wideband Vector-Sum Digital Phase Shifter With On-Chip 
Phase Linearity Enhancement Technology. Zhou, J., +, TCSI June 2021 
2457-2469

Phased arrays
Corrections to “Millimeter-Wave Integrated Phased Arrays” [early access, 

Jul 12, 21 doi: 10.1109/TCSI.2021.3093093]. Zhao, D., +, TCSI Oct. 2021 
4413

Millimeter-Wave Integrated Phased Arrays. Zhao, D., +, TCSI Oct. 2021 
3977-3990

Photoconductivity
Modeling and Analysis of High-Performance Triple Hole Block Layer 

Organic LED Based Light Sensor for Detection of Ovarian Cancer. Negi, 
S., +, TCSI Aug. 2021 3254-3264

Photodetectors
Signal and Noise Analysis of an Open-Circuit Voltage Pixel for Uncooled 

Infrared Image Sensors. Fragasse, R., +, TCSI May 2021 1827-1840
Photodiodes

Signal and Noise Analysis of an Open-Circuit Voltage Pixel for Uncooled 
Infrared Image Sensors. Fragasse, R., +, TCSI May 2021 1827-1840

Photoreceptors
An Efficient Digital Realization of Retinal Light Adaptation in Cone Photo-

receptors. Ghanbarpour, M., +, TCSI Dec. 2021 5072-5080
Photovoltaic power systems

A Rapid Circle Centre-Line Concept-Based MPPT Algorithm for Solar 
Photovoltaic Energy Conversion Systems. Saxena, V., +, TCSI Feb. 2021 
940-949

An RF Energy Harvesting and Power Management Unit Operating Over −24 
to +15 dBm Input Range. Martins, G.C., +, TCSI March 2021 1342-1353

Power Management IC With a Three-Phase Cold Self-Start for Thermoelec-
tric Generators. Tran-Dinh, T., +, TCSI Jan. 2021 103-113

Physiological models
High Speed and Low Digital Resources Implementation of Hodgkin-Huxley 

Neuronal Model Using Base-2 Functions. Haghiri, S., +, TCSI Jan. 2021 
275-287

PI control
Control of a Buck DC/DC Converter Using Approximate Dynamic Pro-

gramming and Artificial Neural Networks. Dong, W., +, TCSI April 2021 
1760-1768
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Impedance Shaping Control Strategy for Wireless Power Transfer System 
Based on Dynamic Small-Signal Analysis. Tan, T., +, TCSI March 2021 
1354-1365

Modeling and Simulation of Variable Limits on Conditional Anti-Windup 
PI Controllers for VSC-Based Devices. Murad, M.A.A., +, TCSI July 2021 
3079-3088

Predictive Control of Low-Cost Three-Phase Four-Switch Inverter-Fed 
Drives for Brushless DC Motor Applications. Naseri, F., +, TCSI March 
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Piecewise linear techniques
Lattice Trajectory Piecewise Linear Method for the Simulation of Diode Cir-

cuits. Wang, J., +, TCSI May 2021 2069-2081
Ultralow-Latency VLSI Architecture Based on a Linear Approximation 

Method for Computing Nth Roots of Floating-Point Numbers. Lyu, F., +, 
TCSI Feb. 2021 715-727

Piezoelectric transducers
A 70-to-2 V Triboelectric Energy Harvesting System Utilizing Parallel-SSHI 

Rectifier and DC-DC Converters. Kara, I., +, TCSI Jan. 2021 210-223
A Low-Profile Autonomous Interface Circuit for Piezoelectric Micro-Power 

Generators. Ciftci, B., +, TCSI April 2021 1458-1471
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Extracting RLC Parasitics From a Flexible Electronic Hybrid Assembly 
Using On-Chip ESD Protection Circuits. Khan, R.A., +, TCSI Oct. 2021 
4025-4037
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Digital Non-Linearity Calibration for ADCs With Redundancy Using a New 

LUT Approach. Gines, A., +, TCSI Aug. 2021 3197-3210
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A New Message Expansion Structure for Full Pipeline SHA-2. Zhang, Y., +, 
TCSI April 2021 1553-1566

Asynchronous Event-Driven Clocking and Control in Pipelined ADCs. Her-
shberg, B., +, TCSI July 2021 2813-2826

Efficient Hardware Architecture of Convolutional Neural Network for ECG 
Classification in Wearable Healthcare Device. Lu, J., +, TCSI July 2021 
2976-2985

LWRpro: An Energy-Efficient Configurable Crypto-Processor for Mod-
ule-LWR. Zhu, Y., +, TCSI March 2021 1146-1159

Pipes
Vibration Control of Conveying Fluid Pipe Based on Inerter Enhanced Non-

linear Energy Sink. Duan, N., +, TCSI April 2021 1610-1623
Poisson equation

Modeling and Analysis of High-Performance Triple Hole Block Layer 
Organic LED Based Light Sensor for Detection of Ovarian Cancer. Negi, 
S., +, TCSI Aug. 2021 3254-3264

Polar codes
Hardware Implementation for Belief Propagation Flip Decoding of Polar 

Codes. Ji, H., +, TCSI March 2021 1330-1341
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A 0.59-mW 78.7-dB SNDR 2-MHz Bandwidth Active-RC Delta-Sigma 
Modulator With Relaxed and Reduced Amplifiers. Wang, H., +, TCSI 
March 2021 1114-1122

Asymptotic Waveform Evaluation With Higher Order Poles. Jiang, Y., +, 
TCSI April 2021 1681-1692

Generalized Relationship Between Frequency Response and Settling Time 
of CMOS OTAs: Toward Many-Stage Design. Mohammed, M.A., +, TCSI 
Dec. 2021 4993-5006

Parametric and Structural-Parametric Synthesis of Nonuniform Transmis-
sion Line Resonators. Zakharov, A., TCSI March 2021 1055-1067

Polynomial approximation
Gradient-Adaptive Spline-Interpolated LUT Methods for Low-Complexity 

Digital Predistortion. Campo, P.P., +, TCSI Jan. 2021 336-349
Polynomials

Bounded-Input Bounded-Output Stability Tests for Two-Dimensional Con-
tinuous-Time Systems. Bistritz, Y., TCSI May 2021 2134-2147

Fast Nested Key Equation Solvers for Generalized Integrated Interleaved 
Decoder. Xie, Z., +, TCSI Jan. 2021 483-495

Gradient-Adaptive Spline-Interpolated LUT Methods for Low-Complexity 
Digital Predistortion. Campo, P.P., +, TCSI Jan. 2021 336-349

Interconnection, Reciprocity and a Hierarchical Classification of General-
ized Multiports. Recski, A., +, TCSI Sept. 2021 3682-3692

LWRpro: An Energy-Efficient Configurable Crypto-Processor for Mod-
ule-LWR. Zhu, Y., +, TCSI March 2021 1146-1159

Portable instruments
A Wide Dynamic Range Multi-Sensor ROIC for Portable Environmental 

Monitoring Systems With Two-Step Self-Optimization Schemes. Choi, S., 
+, TCSI June 2021 2432-2443
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Distributed Adaptive Finite-Time Compensation Control for UAV Swarm 

With Uncertain Disturbances. Zhang, J., +, TCSI Feb. 2021 829-841
Distributed Adaptive Resilient Formation Control of Uncertain Nonholo-

nomic Mobile Robots Under Deception Attacks. Wang, W., +, TCSI Sept. 
2021 3822-3835

Fixed-Time Fault-Tolerant Formation Control for Heterogeneous Multi-
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Oct. 2021 4062-4075

Cyber-Physical Systems With Multiple Denial-of-Service Attackers: A 
Game-Theoretic Framework. Huang, Y., +, TCSI Oct. 2021 4349-4359

Distributed Observer-Based H∞ Fault-Tolerant Control for DC Microgrids 
With Sensor Fault. Huang, M., +, TCSI April 2021 1659-1670

Event-Triggered Sliding Mode Control of Power Systems With Communica-
tion Delay and Sensor Faults. Chen, P., +, TCSI Feb. 2021 797-807

The Challenges and Emerging Technologies for Low-Power Artificial Intel-
ligence IoT Systems. Ye, L., +, TCSI Dec. 2021 4821-4834

Sentiment analysis
Opinion Diffusion in Two-Layer Interconnected Networks. Liu, C., +, TCSI 

Sept. 2021 3772-3783
Servers

The Challenges and Emerging Technologies for Low-Power Artificial Intel-
ligence IoT Systems. Ye, L., +, TCSI Dec. 2021 4821-4834

Servomotors
Variable Cut-Off Frequency Observer-Based Positioning for Ball-Beam 

Systems Without Velocity and Current Feedback Considering Actuator 
Dynamics. Kim, Y., +, TCSI Jan. 2021 396-405

Set theory
Interconnection, Reciprocity and a Hierarchical Classification of General-

ized Multiports. Recski, A., +, TCSI Sept. 2021 3682-3692
Share prices

Low-Latency Hardware Accelerator for Improved Engle-Granger Cointe-
gration in Pairs Trading. Liang, S., +, TCSI July 2021 2911-2924

Shift registers
A 7-bit 2 GS/s Time-Interleaved SAR ADC With Timing Skew Calibration 

Based on Current Integrating Sampler. Jiang, W., +, TCSI Feb. 2021 557-
568

A Hardware-Friendly Approach Towards Sparse Neural Networks Based on 
LFSR-Generated Pseudo-Random Sequences. Karimzadeh, F., +, TCSI 
Feb. 2021 751-764

Sigma-delta modulation
Advanced Mixed Signal Concepts Exploiting the Strong Body-Bias Effect in 

CMOS 22FDX®. Wittenhagen, E., +, TCSI Jan. 2021 57-66
Low Delay Short Word Length Sigma Delta Active Noise Control. Lopes, 

P.A.C., +, TCSI Sept. 2021 3746-3757
Spur Immunity in MASH-Based Fractional-N CP-PLLs With Polynomial 

Nonlinearities. Mazzaro, V., +, TCSI June 2021 2295-2306
Signal classification

Efficient Design of Spiking Neural Network With STDP Learning Based on 
Fast CORDIC. Wu, J., +, TCSI June 2021 2522-2534

Efficient Hardware Architecture of Convolutional Neural Network for ECG 
Classification in Wearable Healthcare Device. Lu, J., +, TCSI July 2021 
2976-2985

Towards Low Latency and Resource-Efficient FPGA Implementations of the 
MUSIC Algorithm for Direction of Arrival Estimation. Butt, U.M., +, TCSI 
Aug. 2021 3351-3362

Signal detection
Hardware Topologies for Decentralized Large-Scale MIMO Detection Using 

Newton Method. Kulkarni, A., +, TCSI Sept. 2021 3732-3745
Low-Voltage Low-Noise High-CMRR Biopotential Integrated Preamplifier. 

Cabrera, C., +, TCSI Aug. 2021 3232-3241
Signal generators

High-Resolution Wideband Vector-Sum Digital Phase Shifter With On-Chip 
Phase Linearity Enhancement Technology. Zhou, J., +, TCSI June 2021 
2457-2469

Signal processing
An 800 nW Switched-Capacitor Feature Extraction Filterbank for Sound 

Classification. Villamizar, D.A., +, TCSI April 2021 1578-1588
Low-Complexity High-Precision Method and Architecture for Computing 

the Logarithm of Complex Numbers. Chen, H., +, TCSI Aug. 2021 3293-
3304

Signal processing algorithms
Instruction-Set Accelerated Implementation of CRYSTALS-Kyber. Bisheh-

Niasar, M., +, TCSI Nov. 2021 4648-4659
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Signal sampling
Broadband Mismatch Calibration for Time-Interleaved ADC Based on Lin-

ear Frequency Modulated Signal. Peng, X., +, TCSI Sept. 2021 3621-3630
Low Delay Short Word Length Sigma Delta Active Noise Control. Lopes, 

P.A.C., +, TCSI Sept. 2021 3746-3757
Walsh-Hadamard-Based Orthogonal Sampling Technique for Parallel Neu-

ral Recording Systems. Ranjandish, R., +, TCSI April 2021 1740-1749
Silicon

Emerging Terahertz Integrated Systems in Silicon. Yi, X., +, TCSI Sept. 2021 
3537-3550

From MOSFETs to Ambipolar Transistors: Standard Cell Synthesis for the 
Planar RFET Technology. Reuter, M., +, TCSI Jan. 2021 114-125

Resonant Clock Synchronization With Active Silicon Interposer for Multi-
Die Systems. Kuttappa, R., +, TCSI April 2021 1636-1645

Silicon carbide
Analysis and Design of Quasi-Circulating Quadrature Hybrid for Full-Du-

plex Wireless. Regev, D., +, TCSI Dec. 2021 5168-5181
Event-Driven Approach With Time-Scale Hierarchical Automaton for 

Switching Transient Simulation of SiC-Based High-Frequency Converter. 
Shi, B., +, TCSI Nov. 2021 4746-4759

Silicon compounds
A High-Temperature Model for GaN-HEMT Transistors and its Application 

to Resistive Mixer Design. Salem, J.M., +, TCSI Feb. 2021 581-591
Accurate Modeling of the Effective Parasitic Parameters for the Laminated 

Busbar Connected With Paralleled SiC MOSFETs. Wang, J., +, TCSI May 
2021 2107-2120

Silicon-on-insulator
A Charge-Domain Scalable-Weight In-Memory Computing Macro With 

Dual-SRAM Architecture for Precision-Scalable DNN Accelerators. Lee, 
E., +, TCSI Aug. 2021 3305-3316

Advanced Mixed Signal Concepts Exploiting the Strong Body-Bias Effect in 
CMOS 22FDX®. Wittenhagen, E., +, TCSI Jan. 2021 57-66

An 8-Bit 800 MS/s Loop-Unrolled SAR ADC With Common-Mode Adap-
tive Background Offset Calibration in 28 nm FDSOI. Akkaya, A., +, TCSI 
July 2021 2766-2774

Analysis and Design of a Broadband Output Stage With Current-Reuse and a 
Low Insertion-Loss Bypass Mode for CMOS RF Front-End LNAs. Schro-
gendorfer, D., +, TCSI May 2021 1800-1813

Analysis and Optimization Strategies Toward Reliable and High-Speed 6T 
Compute SRAM. Chen, J., +, TCSI April 2021 1520-1531

Design of Low-Voltage Power Efficient Frequency Dividers in Folded MOS 
Current Mode Logic. Centurelli, F., +, TCSI Feb. 2021 680-691

Ultra-Low-Power FDSOI Neural Circuits for Extreme-Edge Neuromorphic 
Intelligence. Rubino, A., +, TCSI Jan. 2021 45-56

Singularly perturbed systems
H∞ Stabilization of Discrete-Time Nonlinear Semi-Markov Jump Singularly 

Perturbed Systems With Partially Known Semi-Markov Kernel Informa-
tion. Shen, H., +, TCSI Feb. 2021 818-828

Skin effect
Approximate Equivalent Circuits to Understand Tradeoffs in Geometry of 

On-Chip Inductors. Leng, W., +, TCSI March 2021 975-988
Sliding mode control

Adaptive Continuous Barrier Function Terminal Sliding Mode Control Tech-
nique for Disturbed Robotic Manipulator. Mobayen, S., +, TCSI Oct. 2021 
4403-4412

Finite-/Fixed-Time Synchronization of Memristor Chaotic Systems and 
Image Encryption Application. Wang, L., +, TCSI Dec. 2021 4957-4969

Slow wave structures
77.3-GHz Standing-Wave Oscillator Based on an Asymmetrical Tunable 

Slow-Wave Coplanar Stripline Resonator. Gomes, L., +, TCSI Aug. 2021 
3158-3169

Highly Sensitive Phase-Variation Dielectric Constant Sensor Based on a 
Capacitively-Loaded Slow-Wave Transmission Line. Ebrahimi, A., +, 
TCSI July 2021 2787-2799

Smart power grids
Intrusion-Detector-Dependent Distributed Economic Model Predictive Con-

trol for Load Frequency Regulation With PEVs Under Cyber Attacks. Hu, 
Z., +, TCSI Sept. 2021 3857-3868

Smoothing methods
A Smoothed LASSO-Based DNN Sparsification Technique. Koneru, B.N.G., 

+, TCSI Oct. 2021 4287-4298
Social networking (online)

Opinion Diffusion in Two-Layer Interconnected Networks. Liu, C., +, TCSI 
Sept. 2021 3772-3783

Software
Applying Lightweight Soft Error Mitigation Techniques to Embedded Mixed 

Precision Deep Neural Networks. Abich, G., +, TCSI Nov. 2021 4772-4782
DetectX—Adversarial Input Detection Using Current Signatures in Memris-

tive XBar Arrays. Moitra, A., +, TCSI Nov. 2021 4482-4494
Solving Non-Homogeneous Linear Ordinary Differential Equations Using 

Memristor-Capacitor Circuit. Fu, H., +, TCSI Nov. 2021 4495-4507
Solid modeling

How to Build a Memristive Integrate-and-Fire Model for Spiking Neuronal 
Signal Generation. Kang, S.M., +, TCSI Dec. 2021 4837-4850

PROTON: Post-Synthesis Ferroelectric Thickness Optimization for NCFET 
Circuits. Salamin, S., +, TCSI Oct. 2021 4299-4309

SONOS devices
Improved Hopfield Network Optimization Using Manufacturable Three-Ter-

minal Electronic Synapses. Yi, S., +, TCSI Dec. 2021 4970-4978
Sorting

A High-Performance Bidirectional Architecture for the Quasi-Compari-
son-Free Sorting Algorithm. Chen, W., +, TCSI April 2021 1493-1506

Hardware Implementation for Belief Propagation Flip Decoding of Polar 
Codes. Ji, H., +, TCSI March 2021 1330-1341

Space division multiplexing
Fixed-Complexity Tree Search Schemes for Detecting Generalized Spatially 

Modulated Signals: Algorithms and Hardware Architectures. Liu, T., +, 
TCSI Feb. 2021 904-917

Space exploration
A High-Level Modeling Framework for Estimating Hardware Metrics of 

CNN Accelerators. Juracy, L.R., +, TCSI Nov. 2021 4783-4795
Space vehicle electronics

Design of Soft-Error-Aware SRAM With Multi-Node Upset Recovery for 
Aerospace Applications. Pal, S., +, TCSI June 2021 2470-2480

Space vehicles
Composite Velocity-Tracking Control for Flexible Gimbal System With 

Multi-Frequency-Band Disturbances. Cui, Y., +, TCSI Oct. 2021 4360-
4370

Sparse matrices
DyGA: A Hardware-Efficient Accelerator With Traffic-Aware Dynamic 

Scheduling for Graph Convolutional Networks. Xie, R., +, TCSI Dec. 2021 
5095-5107

Special issues and sections
Editorial Special Issue for 50th Birthday of Memristor Theory and Applica-

tion of Neuromorphic Computing Based on Memristor - Part II. Huang, T., 
+, TCSI Dec. 2021 4835-4836

Editorial Special Issue for 50th Birthday of Memristor Theory and Applica-
tion of Neuromorphic Computing Based on Memristor—Part I. Huang, T., 
+, TCSI Nov. 2021 4417-4418

Guest Editorial Special Issue on the IEEE International NEWCAS Confer-
ence 2020. David, J., +, TCSI Aug. 2021 3131-3132

Guest Editorial Special Issue on the IEEE Latin American Symposium on 
Circuits and Systems 2020. Blokhina, E., TCSI May 2021 1787-1788

Guest Editorial: Special Issue Based on the 12th Edition of the Latin Amer-
ican Symposium on Circuits and Systems. Rivet, F., +, TCSI Nov. 2021 
4760

Special Issue on the IEEE Asia Pacific Conference of Circuits and Systems 
2019 and the IEEE International Conference on Electronics, Circuits and 
Systems 2019. Blokhina, E., TCSI Jan. 2021 1-2

Spectral analysis
A Comprehensive Phase Noise Analysis of Bang-Bang Digital PLLs. Aval-

lone, L., +, TCSI July 2021 2775-2786
Speech processing

A 270 nW Switched-Capacitor Acoustic Feature Extractor for Always-On 
Voice Activity Detection. Shi, E., +, TCSI March 2021 1045-1054
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Speech recognition
DyGA: A Hardware-Efficient Accelerator With Traffic-Aware Dynamic 

Scheduling for Graph Convolutional Networks. Xie, R., +, TCSI Dec. 2021 
5095-5107

NS-FDN: Near-Sensor Processing Architecture of Feature-Configurable 
Distributed Network for Beyond-Real-Time Always-on Keyword Spot-
ting. Li, Q., +, TCSI May 2021 1892-1905

SPICE
A Universal, Analog, In-Memory Computing Primitive for Linear Algebra 

Using Memristors. Mannocci, P., +, TCSI Dec. 2021 4889-4899
Hybrid Pass Transistor Logic With Ambipolar Transistors. Hu, X., +, TCSI 

Jan. 2021 301-310
Self-Referenced Single-Ended Resistance Monitoring Write Termination 

Scheme for STT-RAM Write Energy Reduction. Choi, S., +, TCSI June 
2021 2481-2493

Spin waves
Spin Wave Normalization Toward All Magnonic Circuits. Mahmoud, A.N., 

+, TCSI Jan. 2021 536-549
Splines (mathematics)

Gradient-Adaptive Spline-Interpolated LUT Methods for Low-Complexity 
Digital Predistortion. Campo, P.P., +, TCSI Jan. 2021 336-349

Spread spectrum communication
Self-Synchronized DS/SS With High Spread Factors for Robust Millime-

ter-Wave Datalinks. Tang, A., +, TCSI Sept. 2021 3941-3950
SRAM chips

A 96-MB 3D-Stacked SRAM Using Inductive Coupling With 0.4-V Trans-
mitter, Termination Scheme and 12:1 SerDes in 40-nm CMOS. Shiba, K., 
+, TCSI Feb. 2021 692-703

A Charge-Domain Scalable-Weight In-Memory Computing Macro With 
Dual-SRAM Architecture for Precision-Scalable DNN Accelerators. Lee, 
E., +, TCSI Aug. 2021 3305-3316

A Logic-Compatible eDRAM Compute-In-Memory With Embedded ADCs 
for Processing Neural Networks. Yu, C., +, TCSI Feb. 2021 667-679

Analysis and Optimization Strategies Toward Reliable and High-Speed 6T 
Compute SRAM. Chen, J., +, TCSI April 2021 1520-1531

Body Biased Sense Amplifier With Auto-Offset Mitigation for Low-Voltage 
SRAMs. Patel, D., +, TCSI Aug. 2021 3265-3278

Challenges and Trends of SRAM-Based Computing-In-Memory for AI Edge 
Devices. Jhang, C., +, TCSI May 2021 1773-1786

Design of Soft-Error-Aware SRAM With Multi-Node Upset Recovery for 
Aerospace Applications. Pal, S., +, TCSI June 2021 2470-2480

Dynamic Read VMIN and Yield Estimation for Nanoscale SRAMs. Gupta, S., 
+, TCSI March 2021 1171-1182

Exploring Applications of STT-RAM in GPU Architectures. Liu, X., +, TCSI 
Jan. 2021 238-249

Impact of Analog Non-Idealities on the Design Space of 6T-SRAM Cur-
rent-Domain Dot-Product Operators for In-Memory Computing. Kneip, 
A., +, TCSI May 2021 1931-1944

MF-Net: Compute-In-Memory SRAM for Multibit Precision Inference 
Using Memory-Immersed Data Conversion and Multiplication-Free Oper-
ators. Nasrin, S., +, TCSI May 2021 1966-1978

Radiation Hardened 12T SRAM With Crossbar-Based Peripheral Circuit in 
28nm CMOS Technology. Han, Y., +, TCSI July 2021 2962-2975

Soft-Error-Immune Read-Stability-Improved SRAM for Multi-Node Upset 
Tolerance in Space Applications. Pal, S., +, TCSI Aug. 2021 3317-3327

TD-SRAM: Time-Domain-Based In-Memory Computing Macro for Binary 
Neural Networks. Song, J., +, TCSI Aug. 2021 3377-3387

Variation-Aware SRAM Cell Optimization Using Deep Neural Net-
work-Based Sensitivity Analysis. Kwon, H., +, TCSI April 2021 1567-1577

Stability
H∞ Stabilization of Discrete-Time Nonlinear Semi-Markov Jump Singularly 

Perturbed Systems With Partially Known Semi-Markov Kernel Informa-
tion. Shen, H., +, TCSI Feb. 2021 818-828

Adaptive Event-Triggered SMC for Stochastic Switching Systems With 
Semi-Markov Process and Application to Boost Converter Circuit Model. 
Qi, W., +, TCSI Feb. 2021 786-796

All Digital Phase-Locked Loop Networks for Clock Generation and Distri-
bution: Network Stability, Convergence and Performance. Koskin, E., +, 
TCSI Jan. 2021 406-415

An Approach to Estimate Lithium-Ion Battery State of Charge Based on 
Adaptive Lyapunov Super Twisting Observer. Sethia, G., +, TCSI March 
2021 1319-1329

Bumpless Transfer Control for Switched Linear Systems and its Application 
to Aero-Engines. Shi, Y., +, TCSI May 2021 2171-2182

Co-Design of Fault Detection and Consensus Control Protocol for Multi-
Agent Systems Under Hidden DoS Attack. Zhang, D., +, TCSI May 2021 
2158-2170

Delay-Dependent Stability Analysis of Modern Shipboard Microgrids. Yildi-
rim, B., +, TCSI April 2021 1693-1705

Distributed Adaptive Finite-Time Compensation Control for UAV Swarm 
With Uncertain Disturbances. Zhang, J., +, TCSI Feb. 2021 829-841

Dynamic Event-Triggered Tracking Control for a Class of p-Normal Nonlin-
ear Systems. Shu, F., +, TCSI Feb. 2021 808-817

Event-Triggered Adaptive Fuzzy Fixed-Time Tracking Control for a Class 
of Nonstrict-Feedback Nonlinear Systems. Wang, H., +, TCSI July 2021 
3058-3068

Event-Triggered Sliding Mode Control of Power Systems With Communica-
tion Delay and Sensor Faults. Chen, P., +, TCSI Feb. 2021 797-807

Finite-Time Event-Triggered Control for Semi-Markovian Switching 
Cyber-Physical Systems With FDI Attacks and Applications. Qi, W., +, 
TCSI June 2021 2665-2674

Finite-Time Intra-Layer and Inter-Layer Quasi-Synchronization of Two-
Layer Multi-Weighted Networks. Xu, Y., +, TCSI April 2021 1589-1598

Finite/Fixed-Time Anti-Synchronization of Inconsistent Markovian Qua-
ternion-Valued Memristive Neural Networks With Reaction-Diffusion 
Terms. Song, X., +, TCSI Jan. 2021 363-375

Fixed-Time Fault-Tolerant Formation Control for Heterogeneous Multi-
Agent Systems With Parameter Uncertainties and Disturbances. Cheng, 
W., +, TCSI May 2021 2121-2133

Fractional-Order Sliding Mode Approach of Buck Converters With Mis-
matched Disturbances. Lin, X., +, TCSI Sept. 2021 3890-3900

Novel Finite-Time Reliable Control Design for Memristor-Based Inertial 
Neural Networks With Mixed Time-Varying Delays. Hua, L., +, TCSI 
April 2021 1599-1609

Output Feedback Predefined-Time Bipartite Consensus Control for High-Or-
der Nonlinear Multiagent Systems. Li, K., +, TCSI July 2021 3069-3078

Polytopic Event-Triggered Robust Model Predictive Control for Constrained 
Linear Systems. Hu, Z., +, TCSI June 2021 2594-2603

State Bumpless Transfer Control for a Class of Switched Descriptor Sys-
tems. Shi, J., +, TCSI Sept. 2021 3846-3856

Synthesis of Constant Power Loads Using Switching Converters Under Slid-
ing-Mode Control. Martinez-Trevino, B.A., +, TCSI Jan. 2021 524-535

Time Domain Solution Analysis and Novel Admissibility Conditions of Sin-
gular Fractional-Order Systems. Zhang, Q., +, TCSI Feb. 2021 842-855

Vibration Control of Conveying Fluid Pipe Based on Inerter Enhanced Non-
linear Energy Sink. Duan, N., +, TCSI April 2021 1610-1623

Stability analysis
Adaptive Fuzzy Fast Finite-Time Dynamic Surface Tracking Control for 

Nonlinear Systems. Wang, H., +, TCSI Oct. 2021 4337-4348
Bipartite Average Tracking for Multi-Agent Systems With Disturbances: 

Finite-Time and Fixed-Time Convergence. Han, T., +, TCSI Oct. 2021 
4393-4402

NbO2-Mott Memristor: A Circuit- Theoretic Investigation. Messaris, I., +, 
TCSI Dec. 2021 4979-4992

Stability criteria
Dynamic Write VMIN and Yield Estimation for Nanoscale SRAMs. Gupta, 

S., +, TCSI Dec. 2021 5038-5048
Finite/Fixed-Time Synchronization of Multi-Layer Networks Based on 

Energy Consumption Estimation. Xu, Y., +, TCSI Oct. 2021 4278-4286
Generalized Relationship Between Frequency Response and Settling Time 

of CMOS OTAs: Toward Many-Stage Design. Mohammed, M.A., +, TCSI 
Dec. 2021 4993-5006
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Global Event-Triggered Output Feedback Stabilization for a Class of Non-
linear Time-Delay Systems. Shu, F., +, TCSI Oct. 2021 4371-4380

Nonlinear Analysis of Charge-Pump Phase-Locked Loop: The Hold-In and 
Pull-In Ranges. Kuznetsov, N., +, TCSI Oct. 2021 4049-4061

Positivity and Stability of Cohen-Grossberg-Type Memristor Neural Net-
works With Unbounded Delays. Wu, A., +, TCSI Nov. 2021 4508-4519

Standards
A 5 μW Standard Cell Memory-Based Configurable Hyperdimensional 

Computing Accelerator for Always-on Smart Sensing. Eggimann, M., +, 
TCSI Oct. 2021 4116-4128

Automated Design Approximation to Overcome Circuit Aging. Balaskas, 
K., +, TCSI Nov. 2021 4710-4721

Design and Evaluation of Radiation-Hardened Standard Cell Flip-Flops. 
Schrape, O., +, TCSI Nov. 2021 4796-4809

Multi-Objective Digital Design Optimization via Improved Drive Granular-
ity Standard Cells. Cao, L., +, TCSI Nov. 2021 4660-4671

PROTON: Post-Synthesis Ferroelectric Thickness Optimization for NCFET 
Circuits. Salamin, S., +, TCSI Oct. 2021 4299-4309

Stochastic Dividers for Low Latency Neural Networks. Liu, S., +, TCSI Oct. 
2021 4102-4115

State estimation
A Dynamic Event-Triggered Approach to State Estimation for Switched 

Memristive Neural Networks With Nonhomogeneous Sojourn Probabili-
ties. Cheng, J., +, TCSI Dec. 2021 4924-4934

Dynamic Event-Based Non-Fragile Dissipative State Estimation for Quan-
tized Complex Networks With Fading Measurements and Its Application. 
Fan, S., +, TCSI Feb. 2021 856-867

Event-Based Extended Dissipative State Estimation for Memristor-Based 
Markovian Neural Networks With Hybrid Time-Varying Delays. Wang, T., 
+, TCSI Nov. 2021 4520-4533

State feedback
Bumpless Transfer Control for Switched Linear Systems and its Application 

to Aero-Engines. Shi, Y., +, TCSI May 2021 2171-2182
Distributed Observer-Based H∞ Fault-Tolerant Control for DC Microgrids 

With Sensor Fault. Huang, M., +, TCSI April 2021 1659-1670
Robust H∞ Adaptive Sliding Mode Fault Tolerant Control for T-S Fuzzy 

Fractional Order Systems With Mismatched Disturbances. Zhang, X., +, 
TCSI March 2021 1297-1307

State Bumpless Transfer Control for a Class of Switched Descriptor Sys-
tems. Shi, J., +, TCSI Sept. 2021 3846-3856

State-space methods
Control of Power Converters With Hybrid Affine Models and Pulse-Width 

Modulated Inputs. Albea, C., +, TCSI Aug. 2021 3485-3494
Frequency Design of Lossless Passive Electronic Filters: A State-Space For-

mulation of the Direct Synthesis Approach. Perodou, A., +, TCSI Jan. 2021 
161-174

Static VAr compensators
Modeling and Simulation of Variable Limits on Conditional Anti-Windup 

PI Controllers for VSC-Based Devices. Murad, M.A.A., +, TCSI July 2021 
3079-3088

Stationary state
NbO2-Mott Memristor: A Circuit- Theoretic Investigation. Messaris, I., +, 

TCSI Dec. 2021 4979-4992
Statistical analysis

Neural Network Training With Stochastic Hardware Models and Software 
Abstractions. Zhang, B., +, TCSI April 2021 1532-1542

Opinion Diffusion in Two-Layer Interconnected Networks. Liu, C., +, TCSI 
Sept. 2021 3772-3783

Radix-2w Arithmetic for Scalar Multiplication in Elliptic Curve Cryptogra-
phy. Oudjida, A.K., +, TCSI May 2021 1979-1989

Stereo vision
Dadu-Eye: A 5.3 TOPS/W, 30 fps/1080p High Accuracy Stereo Vision 

Accelerator. Min, F., +, TCSI Oct. 2021 4207-4220
Stochastic processes

A New Adaptive Sparse Pseudospectral Approximation Method and its 
Application for Stochastic Power Flow. Lin, J., +, TCSI July 2021 3089-
3102

A Real-Time Hardware Emulator for 3D Non-Stationary U2V Channels. 
Zhu, Q., +, TCSI Sept. 2021 3951-3964

Adaptive Event-Triggered SMC for Stochastic Switching Systems With 
Semi-Markov Process and Application to Boost Converter Circuit Model. 
Qi, W., +, TCSI Feb. 2021 786-796

Almost Sure Synchronization of Multilayer Networks via Intermittent Pin-
ning Noises: A White-Noise-Based Time-Varying Coupling. Li, S., +, TCSI 
Aug. 2021 3460-3473

Dynamic Event-Based Non-Fragile Dissipative State Estimation for Quan-
tized Complex Networks With Fading Measurements and Its Application. 
Fan, S., +, TCSI Feb. 2021 856-867

Intermittent Dynamic Event-Triggered Control for Synchronization of Sto-
chastic Complex Networks. Wu, Y., +, TCSI June 2021 2639-2650

Magnetoresistive Circuits and Systems: Embedded Non-Volatile Memory to 
Crossbar Arrays. Agrawal, A., +, TCSI June 2021 2281-2294

Probabilistic-Constrained H∞ Tracking Control for a Class of Stochastic 
Nonlinear Systems Subject to DoS Attacks and Measurement Outliers. 
Wei, B., +, TCSI Oct. 2021 4381-4392

Stochastic systems
H∞ Stabilization of Discrete-Time Nonlinear Semi-Markov Jump Singularly 

Perturbed Systems With Partially Known Semi-Markov Kernel Informa-
tion. Shen, H., +, TCSI Feb. 2021 818-828

Adaptive Event-Triggered SMC for Stochastic Switching Systems With 
Semi-Markov Process and Application to Boost Converter Circuit Model. 
Qi, W., +, TCSI Feb. 2021 786-796

Adaptive Fuzzy Output-Feedback Control Design for a Class of p-Norm 
Stochastic Nonlinear Systems With Output Constraints. Fang, L., +, TCSI 
June 2021 2626-2638

Asynchronous Event-Triggered Sliding Mode Control for Semi-Markov 
Jump Systems Within a Finite-Time Interval. Wang, J., +, TCSI Jan. 2021 
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Distributed Fault Detection and Control for Markov Jump Systems Over 
Sensor Networks With Round-Robin Protocol. Gong, C., +, TCSI Aug. 
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Dynamic Event-Based Non-Fragile Dissipative State Estimation for Quan-
tized Complex Networks With Fading Measurements and Its Application. 
Fan, S., +, TCSI Feb. 2021 856-867

Event-Triggered Optimized Control for Nonlinear Delayed Stochastic Sys-
tems. Zhang, G., +, TCSI Sept. 2021 3808-3821

Finite-Time Event-Triggered Control for Semi-Markovian Switching 
Cyber-Physical Systems With FDI Attacks and Applications. Qi, W., +, 
TCSI June 2021 2665-2674

Uncertain Disturbance Rejection and Attenuation for Semi-Markov Jump 
Systems With Application to 2-Degree-Freedom Robot Arm. Yao, X., +, 
TCSI Sept. 2021 3836-3845

Stock markets
Low-Latency Hardware Accelerator for Improved Engle-Granger Cointe-

gration in Pairs Trading. Liang, S., +, TCSI July 2021 2911-2924
Storage management

A Hardware-Friendly Approach Towards Sparse Neural Networks Based on 
LFSR-Generated Pseudo-Random Sequences. Karimzadeh, F., +, TCSI 
Feb. 2021 751-764

A Mixed-Pruning Based Framework for Embedded Convolutional Neural 
Network Acceleration. Chang, X., +, TCSI April 2021 1706-1715

Hybrid Convolution Architecture for Energy-Efficient Deep Neural Network 
Processing. Kim, S., +, TCSI May 2021 2017-2029

Memory Access Optimization for On-Chip Transfer Learning. Hussain, 
M.A., +, TCSI April 2021 1507-1519

Storage management chips
SRIF: Scalable and Reliable Integrate and Fire Circuit ADC for Memris-

tor-Based CIM Architectures. Singh, A., +, TCSI May 2021 1917-1930
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High-Speed LDPC Decoders Towards 1 Tb/s. Li, M., +, TCSI May 2021 
2224-2233

Telecommunication congestion control
Neural Network-Based Distributed Adaptive Pre-Assigned Finite-Time 

Consensus of Multiple TCP/AQM Networks. Wang, C., +, TCSI Jan. 2021 
387-395

Telecommunication network management
Neural Network-Based Distributed Adaptive Pre-Assigned Finite-Time 

Consensus of Multiple TCP/AQM Networks. Wang, C., +, TCSI Jan. 2021 
387-395

Telecommunication network reliability
A 7.8–13.6 pJ/b Ultra-Low Latency and Reconfigurable Neural Network-As-

sisted Polar Decoder With Multi-Code Length Support. Teng, C., +, TCSI 
May 2021 1956-1965

Design of High-Performance and Area-Efficient Decoder for 5G LDPC 
Codes. Cui, H., +, TCSI Feb. 2021 879-891

Telecommunication network routing
High-Speed LDPC Decoders Towards 1 Tb/s. Li, M., +, TCSI May 2021 

2224-2233
Telecommunication network topology

Hardware Topologies for Decentralized Large-Scale MIMO Detection Using 
Newton Method. Kulkarni, A., +, TCSI Sept. 2021 3732-3745



80 IEEE TRANSACTIONS ON CIRCUITS AND SYSTEMS I: REGULAR PAPERS

+ Check author entry for coauthors

Telecommunication power management
A 0.7-V Sub-mW Type-II Phase-Tracking Bluetooth Low Energy Receiver 
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Perturbed Systems With Partially Known Semi-Markov Kernel Informa-
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A Complex Band-Pass Filter for Low-Power and High-Performance Trans-
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TCSI Feb. 2021 904-917

Trees (mathematics)
Asynchronous Event-Driven Clocking and Control in Pipelined ADCs. Her-

shberg, B., +, TCSI July 2021 2813-2826
Triboelectricity
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Asynchronous Event-Triggered Sliding Mode Control for Semi-Markov 
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Hardware Self-Organizing Map Based on Digital Frequency-Locked Loop 

and Triangular Neighborhood Function. Hikawa, H., TCSI March 2021 
1245-1258

Uplink
Analysis and Mitigation of Coupling-Dependent Data Flipping in Wireless 
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Predictive Control of Low-Cost Three-Phase Four-Switch Inverter-Fed 
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Xie, Z., +, TCSI March 2021 1366-1376

Modeling and Control of Islanded DC Microgrid Clusters With Hierarchical 
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eration. Xu, X., +, TCSI Sept. 2021 3611-3620
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