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A Mm-Wave Wideband MIMO RX With Instinctual Array-Based Blocker/
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A Real-Time, 1.89-GHz Bandwidth, 175-kHz Resolution Sparse Spectral 
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A Reference-Free Temperature-Dependency-Compensating Readout 
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With All Memory on Chip in 28-nm CMOS. Bankman, D., +, JSSC Jan. 
2019 158-172

Analysis and Design of Low-Power Continuous-Time Delta-Sigma Modu-
lator Using Negative-R Assisted Integrator. Jang, M., +, JSSC Jan. 2019 
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High-Linearity Bottom-Plate Mixing Technique With Switch Sharing for 
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Output Driver. Khafaji, M.M., +, JSSC July 2019 2059-2069
A 40-GHz Mirrored-Cascode Differential Transimpedance Amplifier in 
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Introduction to the Special Section on the 2019 IEEE International Sol-
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A 232–1996-kS/s Robust Compressive Sensing Reconstruction Engine for 
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Lithium-Ion Battery Power Delivery. Li, Y., +, JSSC March 2019 733-744
Analysis and Design of Coupled Inductive Bridges for Magnetic Sensing 

Applications. Gal-Katziri, M., +, JSSC July 2019 1883-1894
Broadband antennas
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Broadband networks
Analysis and Design of Wideband I/Q CMOS 100–200 Gb/s Modulators. 

Al-Rubaye, H., +, JSSC Sept. 2019 2361-2374
Buffer circuits
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by Adaptive Cancellation of Static and Dynamic Mismatch Error. Kong, 
D., +, JSSC Aug. 2019 2219-2229
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Averaging Correlated Level Shifting and Reference Swapping for Reduc-
ing Errors From Finite Opamp Gain and Capacitor Mismatch. Hung, T., +, 
JSSC May 2019 1425-1435

A 78.5-dB SNDR Radiation- and Metastability-Tolerant Two-Step Split 
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A Single-Chip Optical Phased Array in a Wafer-Scale Silicon Photonics/
CMOS 3D-Integration Platform. Kim, T., +, JSSC Nov. 2019 3061-3074
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A Fully Integrated Switched-Capacitor-Based AC–DC Converter for a 120 
VRMS Mains Interface. De Pelecijn, E., +, JSSC July 2019 2009-2018

A Reconfigurable Cross-Connected Wireless-Power Transceiver for Bidirec-
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A Single-Chip Optical Phased Array in a Wafer-Scale Silicon Photonics/

CMOS 3D-Integration Platform. Kim, T., +, JSSC Nov. 2019 3061-3074
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+, JSSC April 2019 1161-1172

A Modular, Direct Time-of-Flight Depth Sensor in 45/65-nm 3-D-Stacked 
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back and Far Out-of-Band Blocker Rejection Circuit. Rasekh, A., +, JSSC 
June 2019 1528-1540

Internet of Things
A 0.1-nW–1-nW Energy-Efficient All-Dynamic Versatile Capaci-
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A 12-b 1-GS/s 31.5-mW Time-Interleaved SAR ADC With Analog HPF- 
Assisted Skew Calibration and Randomly Sampling Reference ADC. 
Zhou, Y., +, JSSC Aug. 2019 2207-2218

A 15-Gb/s Sub-Baud-Rate Digital CDR. Kim, D., +, JSSC March 2019  
685-695

A 2.4-GHz Reference-Sampling Phase-Locked Loop That Simultaneously 
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Frequency Tripling for mm-Wave Applications. Zong, Z., +, JSSC March 
2019 755-767
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JSSC Feb. 2019 392-402

A Sub-100 nm-Range-Resolution Time-of-Flight Range Image Sensor With 
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Learning (artificial intelligence)
A 4096-Neuron 1M-Synapse 3.8-pJ/SOP Spiking Neural Network With 
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ric Authentication and Personal Cardiac Monitoring. Yin, S., +, JSSC Aug. 
2019 2316-2326

A 1.17-pJ/b, 25-Gb/s/pin Ground-Referenced Single-Ended Serial Link for 
Off- and On-Package Communication Using a Process- and Tempera-
ture-Adaptive Voltage Regulator. Poulton, J.W., +, JSSC Jan. 2019 43-54

A 1.6-to-3.0-GHz Fractional- N MDLL With a Digital-to-Time Converter 
Range-Reduction Technique Achieving 397-fs Jitter at 2.5-mW Power. 
Santiccioli, A., +, JSSC Nov. 2019 3149-3160

A 10-b 20-MS/s SAR ADC With DAC-Compensated Discrete-Time Refer-
ence Driver. Liu, M., +, JSSC Feb. 2019 417-427

A 112 Gb/s PAM-4 56 Gb/s NRZ Reconfigurable Transmitter With Three-
Tap FFE in 10-nm FinFET. Kim, J., +, JSSC Jan. 2019 29-42

A 13.56 MHz, 94.1% Peak Efficiency CMOS Active Rectifier With Adaptive 
Delay Time Control for Wireless Power Transmission Systems. Xue, Z., +, 
JSSC June 2019 1744-1754

A 15-nW per Sensor Interference-Immune Readout IC for Capacitive Touch 
Sensors. Hussaini, S., +, JSSC July 2019 1874-1882

A 192-pW Voltage Reference Generating Bandgap–Vth With Process and 
Temperature Dependence Compensation. Ji, Y., +, JSSC Dec. 2019 3281-
3291

A 2.3-mW, 1-GHz, 8-Bit Fully Time-Based Two-Step ADC Using a 
High-Linearity Dynamic VTC. Ohhata, K., JSSC July 2019 2038-2048

A 265-nW Fractional- N Digital PLL With Seamless Automatic Switch-
ing Sub-Sampling/Sampling Feedback Path and Duty-Cycled Frequen-
cy-Locked Loop in 65-nm CMOS. Liu, H., +, JSSC Dec. 2019 3478-3492

A 28-nm 320-Kb TCAM Macro Using Split-Controlled Single-Load 14T 
Cell and Triple-Margin Voltage Sense Amplifier. Xue, C., +, JSSC Oct. 
2019 2743-2753
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A 28-nm 75-fsrms Analog Fractional-N Sampling PLL With a Highly Lin-
ear DTC Incorporating Background DTC Gain Calibration and Reference 
Clock Duty Cycle Correction. Wu, W., +, JSSC May 2019 1254-1265

A 290-mV, 7-nm Ultra-Low-Voltage One-Port SRAM Compiler Design 
Using a 12T Write Contention and Read Upset Free Bit-Cell. Sinangil, 
M.E., +, JSSC April 2019 1152-1160

A 3.7-mW 2.4-GHz Phase-Tracking GFSK Receiver With BBPLL-Based 
Demodulation. Zhang, Y., +, JSSC Feb. 2019 336-345

A 30-GHz Digital Sub-Sampling Fractional-N PLL With −238.6-dB Jit-
ter-Power Figure of Merit in 65-nm LP CMOS. Bertulessi, L., +, JSSC 
Dec. 2019 3493-3502

A 4-GHz Low-Power, Multi-User Approximate Zero-IF FM-UWB Trans-
ceiver for IoT. Kopta, V., +, JSSC Sept. 2019 2462-2474

A 47.14-nW 200-MHz MOS/MTJ-Hybrid Nonvolatile Microcontroller Unit 
Embedding STT-MRAM and FPGA for IoT Applications. Natsui, M., +, 
JSSC Nov. 2019 2991-3004

A 56-GS/s 8-bit Time-Interleaved ADC With ENOB and BW Enhancement 
Techniques in 28-nm CMOS. Sun, K., +, JSSC March 2019 821-833

A 60-GHz 3.0-Gb/s Spectrum Efficient BPOOK Transceiver for Low-Power 
Short-Range Wireless in 65-nm CMOS. Wang, Y., +, JSSC May 2019 1363-
1374

A 64 Gb/s Low-Power Transceiver for Short-Reach PAM-4 Electrical Links 
in 28-nm FDSOI CMOS. Depaoli, E., +, JSSC Jan. 2019 6-17

A 64-Tile 2.4-Mb In-Memory-Computing CNN Accelerator Employing 
Charge-Domain Compute. Valavi, H., +, JSSC June 2019 1789-1799

A 763 pW 230 pJ/Conversion Fully Integrated CMOS Temperature-to- 
Digital Converter With +0.81 °C/−0.75 °C Inaccuracy. Wang, H., +, JSSC 
Aug. 2019 2281-2290

A 7T-SRAM With Data-Write Technique by Capacitive Coupling. 
Takashima, D., +, JSSC Feb. 2019 596-605

A Bio-Impedance Readout IC With Digital-Assisted Baseline Cancellation 
for Two-Electrode Measurement. Ha, H., +, JSSC Nov. 2019 2969-2979

A Calibration-Free 13-Bit 10-MS/s Full-Analog SAR ADC With Continu-
ous-Time Feedforward Cascaded Op-Amps. Chang, K., +, JSSC Oct. 2019 
2691-2702

A Calibration-Free Time-Interleaved Fourth-Order Noise-Shaping SAR 
ADC. Jie, L., +, JSSC Dec. 2019 3386-3395

A CMOS MedRadio Transceiver With Supply-Modulated Power Saving 
Technique for an Implantable Brain–Machine Interface System. Lee, M., 
+, JSSC June 2019 1541-1552

A Compact 10-b SAR ADC With Unit-Length Capacitors and a Passive FIR 
Filter. Harpe, P., JSSC March 2019 636-645

A Data-Compressive 1.5/2.75-bit Log-Gradient QVGA Image Sensor With 
Multi-Scale Readout for Always-On Object Detection. Young, C., +, JSSC 
Nov. 2019 2932-2946

A Differential Optical Receiver With Monolithic Split-Microring Photode-
tector. Mehta, N., +, JSSC Aug. 2019 2230-2242

A Dual-Loop Eight-Channel ECG Recording System With Fast Settling 
Mode for 12-Lead Applications. Zeng, L., +, JSSC July 2019 1895-1906

A Dynamic Power Reduction Technique for Incremental RD Modulators. 
Vogelmann, P., +, JSSC May 2019 1455-1467

A Fully Integrated Digital LDO With Built-In Adaptive Sampling and Active 
Voltage Positioning Using a Beat-Frequency Quantizer. Kundu, S., +, JSSC 
Jan. 2019 109-120

A General Theory of Injection Locking and Pulling in Electrical Oscilla-
tors—Part II: Amplitude Modulation in LC Oscillators, Transient Behav-
ior, and Frequency Division. Hong, B., +, JSSC Aug. 2019 2122-2139

A Low-Noise Chopper Amplifier Designed for Multi-Channel Neural Signal 
Acquisition. Luo, D., +, JSSC Aug. 2019 2255-2265

A Low-Power Bidirectional Link With a Direct Data-Sequencing Blind 
Oversampling CDR. Shekhar, S., +, JSSC June 2019 1669-1681

A Low-Power Compact IEEE 802.15.6 Compatible Human Body Commu-
nication Transceiver With Digital Sigma–Delta IIR Mask Shaping. Zhao, 
B., +, JSSC Feb. 2019 346-357

A Low-Power, Differential Relaxation Oscillator With the Self-Threshold- 
Tracking and Swing-Boosting Techniques in 0.18-nm CMOS. Lu, S., +, 
JSSC Feb. 2019 392-402

A Nonuniform Sparse 2-D Large-FOV Optical Phased Array With a Low-
Power PWM Drive. Fatemi, R., +, JSSC May 2019 1200-1215

A Process and Temperature Insensitive CMOS Linear TIA for 100 Gb/s/m 
PAM-4 Optical Links. Lakshmikumar, K.R., +, JSSC Nov. 2019 3180-3190

A pW-Power Hz-Range Oscillator Operating With a 0.3–1.8-V Unregulated 
Supply. Aiello, O., +, JSSC May 2019 1487-1496

A ReRAM Macro Using Dynamic Trip-Point-Mismatch Sampling Current- 
Mode Sense Amplifier and Low-DC Voltage-Mode Write-Termination 
Scheme Against Resistance and Write-Delay Variation. Lo, C., +, JSSC 
Feb. 2019 584-595

A Second-Order Noise-Shaping SAR ADC With Passive Integrator and Tri-
Level Voting. Zhuang, H., +, JSSC June 2019 1636-1647

A Single-Channel, 600-MS/s, 12-b, Ringamp-Based Pipelined ADC in 
28-nm CMOS. Lagos, J., +, JSSC Feb. 2019 403-416

A Sub-10-pJ/bit 5-Mb/s Magnetic Human Body Communication Trans-
ceiver. Park, J., +, JSSC Nov. 2019 3031-3042

A Sub-nW/kHz Relaxation Oscillator With Ratioed Reference and Sub-
Clock Power Gated Comparator. Savanth, A., +, JSSC Nov. 2019 3097-
3106

A Super-Resolution Mixed-Signal Doherty Power Amplifier for Simultane-
ous Linearity and Efficiency Enhancement. Wang, F., +, JSSC Dec. 2019 
3421-3436

A Unified Clock and Switched-Capacitor-Based Power Delivery Architec-
ture for Variation Tolerance in Low-Voltage SoC Domains. Rahman, F.u., 
+, JSSC April 2019 1173-1184

A Wake-Up Receiver With a Multi-Stage Self-Mixer and With Enhanced 
Sensitivity When Using an Interferer as Local Oscillator. Mangal, V., +, 
JSSC March 2019 808-820

An 11-nW CMOS Temperature-to-Digital Converter Utilizing Sub-Thresh-
old Current at Sub-Thermal Drain Voltage. Someya, T., +, JSSC March 
2019 613-622

An 82–107.6-GHz Integer-N ADPLL Employing a DCO With Split Trans-
former and Dual-Path Switched-Capacitor Ladder and a Clock-Skew- 
Sampling Delta–Sigma TDC. Huang, Z., +, JSSC Feb. 2019 358-367

An 88-fJ/40-MHz [0.4 V]–0.61-pJ/1-GHz [0.9 V] Dual-Mode Logic 8 # 8 
bit Multiplier Accumulator With a Self-Adjustment Mechanism in 28-nm 
FD-SOI. Taco, R., +, JSSC Feb. 2019 560-568

An Acoustic Signal Processing Chip With 142-nW Voice Activity Detection 
Using Mixer-Based Sequential Frequency Scanning and Neural Network 
Classification. Oh, S., +, JSSC Nov. 2019 3005-3016

An All-Digital Fused PLL-Buck Architecture for 82% Average Vdd-Margin 
Reduction in a 0.6-to-1.0-V Cortex-M0 Processor. Sun, X., +, JSSC Nov. 
2019 3215-3225

An All-Digital Unified Physically Unclonable Function and True Random 
Number Generator Featuring Self-Calibrating Hierarchical Von Neumann 
Extraction in 14-nm Tri-gate CMOS. Satpathy, S.K., +, JSSC April 2019 
1074-1085

An Always-On 3.8 nJ/86% CIFAR-10 Mixed-Signal Binary CNN Processor 
With All Memory on Chip in 28-nm CMOS. Bankman, D., +, JSSC Jan. 
2019 158-172

An Energy-Efficient 3.7-nV/:Hz Bridge Readout IC With a Stable Bridge 
Offset Compensation Scheme. Jiang, H., +, JSSC March 2019 856-864

An Energy-Efficient Graphics Processor in 14-nm Tri-Gate CMOS Featur-
ing Integrated Voltage Regulators for Fine-Grain DVFS, Retentive Sleep, 
and VMIN Optimization. Meinerzhagen, P.A., +, JSSC Jan. 2019 144-157

An Energy-Efficient One-Shot Time-Based Neural Network Accelerator 
Employing Dynamic Threshold Error Correction in 65 nm. Everson, L.R., 
+, JSSC Oct. 2019 2777-2785

An Energy-Efficient Reconfigurable DTLS Cryptographic Engine for Secur-
ing Internet-of-Things Applications. Banerjee, U., +, JSSC Aug. 2019 
2339-2352

An Energy-Efficient Reconfigurable Processor for Binary-and Terna-
ry-Weight Neural Networks With Flexible Data Bit Width. Yin, S., +, JSSC 
April 2019 1120-1136

An Inductorless 20-Gb/s CDR With High Jitter Tolerance. Kong, L., +, JSSC 
Oct. 2019 2857-2866
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An Instruction-Driven Adaptive Clock Management Through Dynamic 
Phase Scaling and Compiler Assistance for a Low Power Microprocessor. 
Jia, T., +, JSSC Aug. 2019 2327-2338

Analysis and Design of an Ultra-Low-Power Bluetooth Low-Energy Trans-
mitter With Ring Oscillator-Based ADPLL and 4# Frequency Edge Com-
biner. Chen, X., +, JSSC May 2019 1339-1350

Analysis and Design of Low-Power Continuous-Time Delta-Sigma Modu-
lator Using Negative-R Assisted Integrator. Jang, M., +, JSSC Jan. 2019 
277-287

Capacitorless Self-Clocked All-Digital Low-Dropout Regulator. Akram, 
M.A., +, JSSC Jan. 2019 266-276

Design and Analysis of a DCO-Based Phase-Tracking RF Receiver for IoT 
Applications. Liu, Y., +, JSSC March 2019 785-795

Design of an Always-On Deep Neural Network-Based 1-nW Voice Activity 
Detector Aided With a Customized Software Model for Analog Feature 
Extraction. Yang, M., +, JSSC June 2019 1764-1777

Energy-Efficient Motion-Triggered IoT CMOS Image Sensor With Capaci-
tor Array-Assisted Charge-Injection SAR ADC. Choo, K.D., +, JSSC Nov. 
2019 2921-2931

Enhanced Interference Rejection Bluetooth Low-Energy Back-Channel 
Receiver With LO Frequency Hopping. Alghaihab, A., +, JSSC July 2019 
2019-2027

Integrated Cold Start of a Boost Converter at 57 mV Using Cross-Coupled 
Complementary Charge Pumps and Ultra-Low-Voltage Ring Oscillator. 
Bose, S., +, JSSC Oct. 2019 2867-2878

Interference Robust Detector-First Near-Zero Power Wake-Up Receiver. 
Moody, J., +, JSSC Aug. 2019 2149-2162

Inverter-Based Subthreshold Amplifier Techniques and Their Application in 
0.3-V RD -Modulators. Lv, L., +, JSSC May 2019 1436-1445

Logic Process Compatible 40-nm 16-Mb, Embedded Perpendicular-MRAM 
With Hybrid-Resistance Reference, Sub-n A Sensing Resolution, and 
17.5-nS Read Access Time. Shih, Y., +, JSSC April 2019 1029-1038

Mr.Wolf: An Energy-Precision Scalable Parallel Ultra Low Power SoC for 
IoT Edge Processing. Pullini, A., +, JSSC July 2019 1970-1981

Self-Timed Pulsed Latch for Low-Voltage Operation With Reduced Hold 
Time. Jeong, H., +, JSSC Aug. 2019 2304-2315

Single-Chip 3072-Element-Channel Transceiver/128-Subarray-Channel 2-D 
Array IC With Analog RX and All-Digital TX Beamformer for Echocardi-
ography. Igarashi, Y., +, JSSC Sept. 2019 2555-2567

Sub-nW Wake-Up Receivers With Gate-Biased Self-Mixers and Time-En-
coded Signal Processing. Mangal, V., +, JSSC Dec. 2019 3513-3524

ULPAC: A Miniaturized Ultralow-Power Atomic Clock. Zhang, H., +, JSSC 
Nov. 2019 3135-3148

Ultra-Low Power 18-Transistor Fully Static Contention-Free Single-Phase 
Clocked Flip-Flop in 65-nm CMOS. Cai, Y., +, JSSC Feb. 2019 550-559

Ultrasonic Wake-Up With Precharged Transducers. Rekhi, A.S., +, JSSC May 
2019 1475-1486

M

Magnetic devices
Analysis and Design of a Full-Duplex Two-Element MIMO Circula-

tor-Receiver With High TX Power Handling Exploiting MIMO RF and 
Shared-Delay Baseband Self-Interference Cancellation. Baraani Dast-
jerdi, M., +, JSSC Dec. 2019 3525-3540

Magnetic sensors
A Fast T&H Overcurrent Detector for a Spinning Hall Current Sensor With 

Ping-Pong and Chopping Techniques. Li, Y., +, JSSC July 2019 1852-1861
Analysis and Design of Coupled Inductive Bridges for Magnetic Sensing 

Applications. Gal-Katziri, M., +, JSSC July 2019 1883-1894
Magnetic tunneling

A 1-Mb 28-nm 1T1MTJ STT-MRAM With Single-Cap Offset-Cancelled 
Sense Amplifier and In Situ Self-Write-Termination. Dong, Q., +, JSSC 
Jan. 2019 231-239

A 47.14-nW 200-MHz MOS/MTJ-Hybrid Nonvolatile Microcontroller Unit 
Embedding STT-MRAM and FPGA for IoT Applications. Natsui, M., +, 
JSSC Nov. 2019 2991-3004

Mainframes
IBM z14: Processor Characterization and Power Management for High- 

Reliability Mainframe Systems. Berry, C., +, JSSC Jan. 2019 121-132
Markov processes

EMI-Regulated GaN-Based Switching Power Converter With Markov Con-
tinuous Random Spread-Spectrum Modulation and One-Cycle on-Time 
Rebalancing. Chen, Y., +, JSSC Dec. 2019 3306-3315

Matched filters
Sub-nW Wake-Up Receivers With Gate-Biased Self-Mixers and Time- 

Encoded Signal Processing. Mangal, V., +, JSSC Dec. 2019 3513-3524
Maximum power point trackers

A 14-nA, Highly Efficient Triple-Output Thermoelectric Energy Harvesting 
System Based on a Reconfigurable TEG Array. Wan, Q., +, JSSC June 
2019 1720-1732

A Bipolar-Input Thermoelectric Energy-Harvesting Interface With Boost/
Flyback Hybrid Converter and On-Chip Cold Starter. Cao, P., +, JSSC 
Dec. 2019 3362-3374

An Efficient Piezoelectric Energy Harvesting Interface Circuit Using a 
Sense-and-Set Rectifier. Peng, Y., +, JSSC Dec. 2019 3348-3361

Analysis, Modeling, and Design of a 2.45-GHz RF Energy Harvester for 
SWIPT IoT Smart Sensors. Xu, P., +, JSSC Oct. 2019 2717-2729

Design of Sub-Gigahertz Reconfigurable RF Energy Harvester From −22 to 
4 dBm With 99.8% Peak MPPT Power Efficiency. Zeng, Z., +, JSSC Sept. 
2019 2601-2613

Mean square error methods
A 2.5–5.75-GHz Ring-Based Injection-Locked Clock Multiplier With Back-

ground-Calibrated Reference Frequency Doubler. Elkholy, A., +, JSSC July 
2019 2049-2058

Measurement systems
A 22-bit Read-Out IC With 7-ppm INL and Sub-100- n Hz 1/f Corner for DC 

Measurement Systems. Jun, J., +, JSSC Nov. 2019 3086-3096
Medical image processing

A Four-Camera VGA-Resolution Capsule Endoscope System With 80-Mb/s 
Body Channel Communication Transceiver and Sub-Centimeter Range 
Capsule Localization. Jang, J., +, JSSC Feb. 2019 538-549

A Time-Resolved NIR Lock-In Pixel CMOS Image Sensor With Back-
ground Cancelling Capability for Remote Heart Rate Detection. Cao, C., 
+, JSSC April 2019 978-991

Medical signal detection
A Bio-Impedance Readout IC With Digital-Assisted Baseline Cancellation 

for Two-Electrode Measurement. Ha, H., +, JSSC Nov. 2019 2969-2979
A Low-Noise Chopper Amplifier Designed for Multi-Channel Neural Signal 

Acquisition. Luo, D., +, JSSC Aug. 2019 2255-2265
Medical signal processing

A 0.8-V 82.9-nW In-Ear BCI Controller IC With 8.8 PEF EEG Instrumenta-
tion Amplifier and Wireless BAN Transceiver. Lee, J., +, JSSC April 2019 
1185-1195

A 1.06-nW Smart ECG Processor in 65-nm CMOS for Real-Time Biomet-
ric Authentication and Personal Cardiac Monitoring. Yin, S., +, JSSC Aug. 
2019 2316-2326

A 12.6 mW, 573–2901 kS/s Reconfigurable Processor for Reconstruction 
of Compressively Sensed Physiological Signals. Wang, Y., +, JSSC Oct. 
2019 2907-2916

A 232–1996-kS/s Robust Compressive Sensing Reconstruction Engine for 
Real-Time Physiological Signals Monitoring. Chen, T., +, JSSC Jan. 2019 
307-317

A Bio-Impedance Readout IC With Digital-Assisted Baseline Cancellation 
for Two-Electrode Measurement. Ha, H., +, JSSC Nov. 2019 2969-2979

A Dual-Loop Eight-Channel ECG Recording System With Fast Settling 
Mode for 12-Lead Applications. Zeng, L., +, JSSC July 2019 1895-1906

A Wireless Multi-Channel Peripheral Nerve Signal Acquisition System-on-
Chip. Ng, K.A., +, JSSC Aug. 2019 2266-2280

Meetings
Guest Editorial: Special Section on the 48th European Solid-State Circuits 

Conference (ESSCIRC). Rodriguez-Vazquez, A., +, JSSC July 2019 1827-
1829

Introduction to the Special Issue on the 2018 International Solid-State Cir-
cuits Conference (ISSCC). Frans, Y., +, JSSC Jan. 2019 3-5
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Introduction to the Special Issue on the 2018 Symposium on VLSI Circuits. 
Chang, K., +, JSSC April 2019 911-913

Introduction to the Special Issue on the 2019 IEEE International Solid-State 
Circuits Conference (ISSCC). Chae, Y., +, JSSC Dec. 2019 3243-3246

Introduction to the Special Section on the 2018 Asian Solid-State Circuits 
Conference (A-SSCC). Park, H., +, JSSC Oct. 2019 2635-2636

Introduction to the Special Section on the 2018 Custom Integrated Circuits 
Conference. Palermo, S., +, JSSC March 2019 611-612

Introduction to the Special Section on the 2018 IEEE BCICTS Conference. 
Shahramian, S., JSSC Sept. 2019 2359-2360

Introduction to the Special Section on the 2018 RFIC Symposium. Hella, 
M.M., JSSC May 2019 1199

Introduction to the Special Section on the 2019 IEEE International Sol-
id-State Circuits Conference (ISSCC). Mohseni, P., +, JSSC Nov. 2019 
2919-2920

Memory architecture
A 3-D IC for Mitigating Energy of Memory Accessing and Data Movement 

in Accelerator-Based Streaming Architectures. Chen, L., +, JSSC June 
2019 1778-1788

Microcontrollers
A 47.14-nW 200-MHz MOS/MTJ-Hybrid Nonvolatile Microcontroller Unit 

Embedding STT-MRAM and FPGA for IoT Applications. Natsui, M., +, 
JSSC Nov. 2019 2991-3004

An Instruction-Driven Adaptive Clock Management Through Dynamic 
Phase Scaling and Compiler Assistance for a Low Power Microprocessor. 
Jia, T., +, JSSC Aug. 2019 2327-2338

Mr.Wolf: An Energy-Precision Scalable Parallel Ultra Low Power SoC for 
IoT Edge Processing. Pullini, A., +, JSSC July 2019 1970-1981

Microlenses
A 192 # 128 Time Correlated SPAD Image Sensor in 40-nm CMOS Tech-

nology. Henderson, R.K., +, JSSC July 2019 1907-1916
Micromechanical devices

A Fully Integrated Split-Electrode SSHC Rectifier for Piezoelectric Energy 
Harvesting. Du, S., +, JSSC June 2019 1733-1743

Microphones
Design of an Always-On Deep Neural Network-Based 1-nW Voice Activity 

Detector Aided With a Customized Software Model for Analog Feature 
Extraction. Yang, M., +, JSSC June 2019 1764-1777

Microprocessor chips
“Zeppelin”: An SoC for Multichip Architectures. Burd, T., +, JSSC Jan. 2019 

133-143
A 1.06-nW Smart ECG Processor in 65-nm CMOS for Real-Time Biomet-

ric Authentication and Personal Cardiac Monitoring. Yin, S., +, JSSC Aug. 
2019 2316-2326

A 130-nm Ferroelectric Nonvolatile System-on-Chip With Direct Peripheral 
Restore Architecture for Transient Computing System. Liu, Y., +, JSSC 
March 2019 885-895

A 64-Tile 2.4-Mb In-Memory-Computing CNN Accelerator Employing 
Charge-Domain Compute. Valavi, H., +, JSSC June 2019 1789-1799

A Mixed-Signal RISC-V Signal Analysis SoC Generator With a 16-nm Fin-
FET Instance. Bailey, S., +, JSSC Oct. 2019 2786-2801

A Time-Domain Computing Accelerated Image Recognition Processor With 
Efficient Time Encoding and Non-Linear Logic Operation. Chen, Z., +, 
JSSC Nov. 2019 3226-3237

A Unified Clock and Switched-Capacitor-Based Power Delivery Architec-
ture for Variation Tolerance in Low-Voltage SoC Domains. Rahman, F.u., 
+, JSSC April 2019 1173-1184

An All-Digital Fused PLL-Buck Architecture for 82% Average Vdd-Margin 
Reduction in a 0.6-to-1.0-V Cortex-M0 Processor. Sun, X., +, JSSC Nov. 
2019 3215-3225

An Energy-Efficient Reconfigurable DTLS Cryptographic Engine for Secur-
ing Internet-of-Things Applications. Banerjee, U., +, JSSC Aug. 2019 
2339-2352

Design and Characterization of a 28-nm Bulk-CMOS Cryogenic Quantum 
Controller Dissipating Less Than 2 mW at 3 K. Bardin, J.C., +, JSSC Nov. 
2019 3043-3060

IBM z14: Processor Characterization and Power Management for High- 
Reliability Mainframe Systems. Berry, C., +, JSSC Jan. 2019 121-132

Microsensors
A 0.1-nW–1-nW Energy-Efficient All-Dynamic Versatile Capaci-

tance-to-Digital Converter. Xin, H., +, JSSC July 2019 1841-1851
A 141-nW High-Voltage MEMS Gyroscope Drive Interface Circuit Based 

on Flying Capacitors. Marx, M., +, JSSC Feb. 2019 511-523
Microwave filters

A Broadband CMOS RF Front End for Direct Sampling Satellite Receivers. 
Fang, J., +, JSSC Aug. 2019 2140-2148

Integrated Synthetic Fourth-Order Q-Enhanced Bandpass Filter With High 
Dynamic Range, Tunable Frequency, and Fractional Bandwidth Control. 
Amin, F., +, JSSC March 2019 768-784

Microwave integrated circuits
A Supply Pushing Reduction Technique for LC Oscillators Based on Ripple 

Replication and Cancellation. Chen, Y., +, JSSC Jan. 2019 240-252
Analysis and Design of Wideband I/Q CMOS 100–200 Gb/s Modulators. 

Al-Rubaye, H., +, JSSC Sept. 2019 2361-2374
Integrated Synthetic Fourth-Order Q-Enhanced Bandpass Filter With High 

Dynamic Range, Tunable Frequency, and Fractional Bandwidth Control. 
Amin, F., +, JSSC March 2019 768-784

Microwave isolators
85–110-GHz CMOS Magnetic-Free Nonreciprocal Components for 

Full-Duplex Transceivers. Yang, C., +, JSSC Feb. 2019 368-379
Microwave mixers

Analysis and Design of Wideband I/Q CMOS 100–200 Gb/s Modulators. 
Al-Rubaye, H., +, JSSC Sept. 2019 2361-2374

Microwave oscillators
A 2.5–5.75-GHz Ring-Based Injection-Locked Clock Multiplier With Back-

ground-Calibrated Reference Frequency Doubler. Elkholy, A., +, JSSC July 
2019 2049-2058

A Low-Jitter Injection-Locked Multi-Frequency Generator Using Digitally 
Controlled Oscillators and Time-Interleaved Calibration. Yoon, H., +, JSSC 
June 2019 1564-1574

A Noise Circulating Oscillator. Wang, F., +, JSSC March 2019 696-708
A Supply Pushing Reduction Technique for LC Oscillators Based on Ripple 

Replication and Cancellation. Chen, Y., +, JSSC Jan. 2019 240-252
An Ultra-Low-Jitter 22.8-GHz Ring-LC-Hybrid Injection-Locked Clock 

Multiplier With a Multiplication Factor of 114. Choi, S., +, JSSC April 
2019 927-936

Microwave power amplifiers
A Super-Resolution Mixed-Signal Doherty Power Amplifier for Simultane-

ous Linearity and Efficiency Enhancement. Wang, F., +, JSSC Dec. 2019 
3421-3436

A Watt-Level Phase-Interleaved Multi-Subharmonic Switching Digital 
Power Amplifier. Zhang, A., +, JSSC Dec. 2019 3452-3465

Microwave receivers
A Harmonic-Selective Multi-Band Wireless Receiver With Digital Har-

monic Rejection Calibration. Wu, H., +, JSSC March 2019 796-807
Non-Magnetic CMOS Switched-Transmission-Line Circulators With High 

Power Handling and Antenna Balancing: Theory and Implementation. 
Nagulu, A., +, JSSC May 2019 1288-1303

Wide-Band RF Front End for SAW-Less Receivers Employing Active Feed-
back and Far Out-of-Band Blocker Rejection Circuit. Rasekh, A., +, JSSC 
June 2019 1528-1540

Microwave resonators
Integrated Synthetic Fourth-Order Q-Enhanced Bandpass Filter With High 

Dynamic Range, Tunable Frequency, and Fractional Bandwidth Control. 
Amin, F., +, JSSC March 2019 768-784

Microwave switches
A Broadband CMOS RF Front End for Direct Sampling Satellite Receivers. 

Fang, J., +, JSSC Aug. 2019 2140-2148
Military communication

Secure Satellite Communication Digital IF CMOS Q-Band Transmitter and 
K-Band Receiver. LaRocca, T.R., +, JSSC May 2019 1329-1338

Millimeter wave amplifiers
A 230–260-GHz Wideband and High-Gain Amplifier in 65-nm CMOS 

Based on Dual-Peak Gmax -Core. Park, D., +, JSSC June 2019 1613-1623
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Millimeter wave antenna arrays
A Fully Integrated 384-Element, 16-Tile, W-Band Phased Array With 

Self-Alignment and Self-Test. Shahramian, S., +, JSSC Sept. 2019 2419-
2434

Millimeter wave antennas
A 42.2-Gb/s 4.3-pJ/b 60-GHz Digital Transmitter With 12-b/Symbol Polar-

ization MIMO. Thakkar, C., +, JSSC Dec. 2019 3565-3576
Millimeter wave circulators

85–110-GHz CMOS Magnetic-Free Nonreciprocal Components for 
Full-Duplex Transceivers. Yang, C., +, JSSC Feb. 2019 368-379

Millimeter wave communication
A Mm-Wave Wideband MIMO RX With Instinctual Array-Based Blocker/

Signal Management for Ultralow-Latency Communication. Huang, M., +, 
JSSC Dec. 2019 3553-3564

An Ultra-Low-Jitter, mmW-Band Frequency Synthesizer Based on Digital 
Subsampling PLL Using Optimally Spaced Voltage Comparators. Kim, J., 
+, JSSC Dec. 2019 3466-3477

Analysis and Design of a Foam-Cladded PMF Link With Phase Tuning in 
28-nm CMOS. De Wit, M., +, JSSC July 2019 1960-1969

Analysis and Design of High-Order QAM Direct-Modulation Transmitter 
for High-Speed Point-to-Point mm-Wave Wireless Links. Wang, H., +, 
JSSC Nov. 2019 3161-3179

Millimeter wave integrated circuits
A 230–260-GHz Wideband and High-Gain Amplifier in 65-nm CMOS 

Based on Dual-Peak Gmax -Core. Park, D., +, JSSC June 2019 1613-1623
Introduction to the Special Section on the 2018 RFIC Symposium. Hella, 

M.M., JSSC May 2019 1199
Millimeter wave mixers

A Millimeter-Wave CMOS Transceiver With Digitally Pre-Distorted PAM-4 
Modulation for Contactless Communications. Kim, Y., +, JSSC June 2019 
1600-1612

An 80-Gb/s 300-GHz-Band Single-Chip CMOS Transceiver. Lee, S., +, 
JSSC Dec. 2019 3577-3588

Millimeter wave oscillators
A 37.5–45 GHz Superharmonic-Coupled QVCO With Tunable Phase Accu-

racy in 28 nm CMOS. Zhang, L., +, JSSC Oct. 2019 2754-2764
A 42.2-Gb/s 4.3-pJ/b 60-GHz Digital Transmitter With 12-b/Symbol Polar-

ization MIMO. Thakkar, C., +, JSSC Dec. 2019 3565-3576
A Millimeter-Wave CMOS Transceiver With Digitally Pre-Distorted PAM-4 

Modulation for Contactless Communications. Kim, Y., +, JSSC June 2019 
1600-1612

An 82–107.6-GHz Integer-N ADPLL Employing a DCO With Split Trans-
former and Dual-Path Switched-Capacitor Ladder and a Clock-Skew- 
Sampling Delta–Sigma TDC. Huang, Z., +, JSSC Feb. 2019 358-367

Analysis and Design of a Foam-Cladded PMF Link With Phase Tuning in 
28-nm CMOS. De Wit, M., +, JSSC July 2019 1960-1969

Secure Satellite Communication Digital IF CMOS Q-Band Transmitter and 
K-Band Receiver. LaRocca, T.R., +, JSSC May 2019 1329-1338

Millimeter wave phase shifters
A 28-/37-/39-GHz Linear Doherty Power Amplifier in Silicon for 5G Appli-

cations. Hu, S., +, JSSC June 2019 1586-1599
An E-Band Power Amplifier With 26.3% PAE and 24-GHz Bandwidth in 

22-nm FinFET CMOS. Callender, S., +, JSSC May 2019 1266-1273
Analysis and Design of a Foam-Cladded PMF Link With Phase Tuning in 

28-nm CMOS. De Wit, M., +, JSSC July 2019 1960-1969
High-Efficiency SiGe-BiCMOS E-Band Power Amplifiers Exploiting Cur-

rent Clamping in the Common-Base Stage. Rahimi, E., +, JSSC Aug. 2019 
2175-2185

Secure Satellite Communication Digital IF CMOS Q-Band Transmitter and 
K-Band Receiver. LaRocca, T.R., +, JSSC May 2019 1329-1338

Millimeter wave receivers
A 32-Unit 240-GHz Heterodyne Receiver Array in 65-nm CMOS With 

Array-Wide Phase Locking. Hu, Z., +, JSSC May 2019 1216-1227
Secure Satellite Communication Digital IF CMOS Q-Band Transmitter and 

K-Band Receiver. LaRocca, T.R., +, JSSC May 2019 1329-1338

MIM devices
A 763 pW 230 pJ/Conversion Fully Integrated CMOS Temperature-to-Digi-

tal Converter With +0.81 °C/−0.75 °C Inaccuracy. Wang, H., +, JSSC Aug. 
2019 2281-2290

MIMIC
Broadband 240-GHz Radar for Non-Destructive Testing of Composite Mate-

rials. Merkle, T., +, JSSC Sept. 2019 2388-2401
High-Efficiency SiGe-BiCMOS E-Band Power Amplifiers Exploiting Cur-

rent Clamping in the Common-Base Stage. Rahimi, E., +, JSSC Aug. 2019 
2175-2185

MIMO communication
A 2.4-mm2 130-mW MMSE-Nonbinary LDPC Iterative Detector Decoder 

for 4 # 4 256-QAM MIMO in 65-nm CMOS. Tang, W., +, JSSC July 2019 
2070-2080

A 28-GHz Flip-Chip Packaged Chireix Transmitter With On-Antenna Out-
phasing Active Load Modulation. Li, S., +, JSSC May 2019 1243-1253

A 42.2-Gb/s 4.3-pJ/b 60-GHz Digital Transmitter With 12-b/Symbol Polar-
ization MIMO. Thakkar, C., +, JSSC Dec. 2019 3565-3576

A Mm-Wave Wideband MIMO RX With Instinctual Array-Based Blocker/
Signal Management for Ultralow-Latency Communication. Huang, M., +, 
JSSC Dec. 2019 3553-3564

A Reconfigurable 28-/37-GHz MMSE-Adaptive Hybrid-Beamforming 
Receiver for Carrier Aggregation and Multi-Standard MIMO Communica-
tion. Mondal, S., +, JSSC May 2019 1391-1406

A Sub-6-GHz 5G New Radio RF Transceiver Supporting EN-DC With 3.15-
Gb/s DL and 1.27-Gb/s UL in 14-nm FinFET CMOS. Lee, J., +, JSSC Dec. 
2019 3541-3552

Analysis and Design of a Full-Duplex Two-Element MIMO Circula-
tor-Receiver With High TX Power Handling Exploiting MIMO RF and 
Shared-Delay Baseband Self-Interference Cancellation. Baraani Dast-
jerdi, M., +, JSSC Dec. 2019 3525-3540

Mixed analog digital integrated circuits
A 53-Gbit/s Optical Receiver Frontend With 0.65 pJ/bit in 28-nm Bulk-

CMOS. Szilagyi, L., +, JSSC March 2019 845-855
A 64-Tile 2.4-Mb In-Memory-Computing CNN Accelerator Employing 

Charge-Domain Compute. Valavi, H., +, JSSC June 2019 1789-1799
A Sub-nW/kHz Relaxation Oscillator With Ratioed Reference and Sub-

Clock Power Gated Comparator. Savanth, A., +, JSSC Nov. 2019 3097-
3106

A Super-Resolution Mixed-Signal Doherty Power Amplifier for Simultane-
ous Linearity and Efficiency Enhancement. Wang, F., +, JSSC Dec. 2019 
3421-3436

MMIC
A 1–2 GHz Computational-Locking ADPLL With Sub-20-Cycle Locktime 

Across PVT Variation. ur Rahman, F., +, JSSC Sept. 2019 2487-2500
Wide-Band RF Front End for SAW-Less Receivers Employing Active Feed-

back and Far Out-of-Band Blocker Rejection Circuit. Rasekh, A., +, JSSC 
June 2019 1528-1540

MMIC amplifiers
20-nm In0.8Ga0.2As MOSHEMT MMIC Technology on Silicon. Tessmann, 

A., +, JSSC Sept. 2019 2411-2418
A Broadband CMOS RF Front End for Direct Sampling Satellite Receivers. 

Fang, J., +, JSSC Aug. 2019 2140-2148
MMIC oscillators

A Low-Noise Fractional- N Digital Frequency Synthesizer With Implicit 
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MMIC power amplifiers
A 28-/37-/39-GHz Linear Doherty Power Amplifier in Silicon for 5G Appli-
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A 55-nm, 1.0–0.4V, 1.25-pJ/MAC Time-Domain Mixed-Signal Neuromor-

phic Accelerator With Stochastic Synapses for Reinforcement Learning in 
Autonomous Mobile Robots. Amaravati, A., +, JSSC Jan. 2019 75-87
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Modulators
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Modulation for Contactless Communications. Kim, Y., +, JSSC June 2019 
1600-1612

A Multi-Loop-Controlled AC-Coupling Supply Modulator With a 
Mode-Switching CMOS PA in an EER System With Envelope Shaping. 
Liu, X., +, JSSC June 2019 1553-1563

A Self-Calibrated 16-GHz Subsampling-PLL-Based Fast-Chirp FMCW 
Modulator With 1.5-GHz Bandwidth. Shi, Q., +, JSSC Dec. 2019 3503-
3512

Analysis and Design of Wideband I/Q CMOS 100–200 Gb/s Modulators. 
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MOSFET
A 0.85mm2 51%-Efficient 11-dBm Compact DCO-DPA in 16-nm FinFET 
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A 1-V Bandgap Reference in 7-nm FinFET With a Programmable Tempera-
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A Sub-6-GHz 5G New Radio RF Transceiver Supporting EN-DC With 3.15-
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A Versatile CMOS Transistor Array IC for the Statistical Characterization 
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“Zeppelin”: An SoC for Multichip Architectures. Burd, T., +, JSSC Jan. 2019 

133-143
A 290-mV, 7-nm Ultra-Low-Voltage One-Port SRAM Compiler Design 

Using a 12T Write Contention and Read Upset Free Bit-Cell. Sinangil, 
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A Physically Unclonable Function Using Soft Oxide Breakdown Featuring 
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An E-Band Power Amplifier With 26.3% PAE and 24-GHz Bandwidth in 
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Energy-Efficient Motion-Triggered IoT CMOS Image Sensor With Capaci-
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A 4096-Neuron 1M-Synapse 3.8-pJ/SOP Spiking Neural Network With 
On-Chip STDP Learning and Sparse Weights in 10-nm FinFET CMOS. 
Chen, G.K., +, JSSC April 2019 992-1002

Design of an Always-On Deep Neural Network-Based 1-nW Voice Activity 
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Multiplexing
A Noise-Immunity-Enhanced Analog Front-End for 36 # 64 Touch-Screen 

Controllers With 20-VPP Noise Tolerance at 100 kHz. Park, J., +, JSSC 
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Multiplying circuits
A 1.6-to-3.0-GHz Fractional- N MDLL With a Digital-to-Time Converter 

Range-Reduction Technique Achieving 397-fs Jitter at 2.5-mW Power. 
Santiccioli, A., +, JSSC Nov. 2019 3149-3160

A 12-Bit, 300-MS/s Single-Channel Pipelined-SAR ADC With an Open-
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3-D NAND Flash Value-Aware SSD: Error-Tolerant SSD Without ECCs for 
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A Broadband CMOS RF Front End for Direct Sampling Satellite Receivers. 
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A 4096-Neuron 1M-Synapse 3.8-pJ/SOP Spiking Neural Network With 
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3-D NAND Flash Value-Aware SSD: Error-Tolerant SSD Without ECCs for 
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Employing Dynamic Threshold Error Correction in 65 nm. Everson, L.R., 
+, JSSC Oct. 2019 2777-2785
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A 55-nm, 1.0–0.4V, 1.25-pJ/MAC Time-Domain Mixed-Signal Neuromor-

phic Accelerator With Stochastic Synapses for Reinforcement Learning in 
Autonomous Mobile Robots. Amaravati, A., +, JSSC Jan. 2019 75-87
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A High DR, DC-Coupled, Time-Based Neural-Recording IC With Degen-

eration R-DAC for Bidirectional Neural Interface. Jeon, H., +, JSSC Oct. 
2019 2658-2670

A Sub-mm3 Ultrasonic Free-Floating Implant for Multi-Mote Neural 
Recording. Ghanbari, M.M., +, JSSC Nov. 2019 3017-3030

A Wireless Multi-Channel Peripheral Nerve Signal Acquisition System-on-
Chip. Ng, K.A., +, JSSC Aug. 2019 2266-2280

Next generation networks
A 47.14-nW 200-MHz MOS/MTJ-Hybrid Nonvolatile Microcontroller Unit 

Embedding STT-MRAM and FPGA for IoT Applications. Natsui, M., +, 
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Analysis and Design of Wideband I/Q CMOS 100–200 Gb/s Modulators. 
Al-Rubaye, H., +, JSSC Sept. 2019 2361-2374

Nondestructive testing
Broadband 240-GHz Radar for Non-Destructive Testing of Composite Mate-

rials. Merkle, T., +, JSSC Sept. 2019 2388-2401
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Object detection
A Data-Compressive 1.5/2.75-bit Log-Gradient QVGA Image Sensor With 

Multi-Scale Readout for Always-On Object Detection. Young, C., +, JSSC 
Nov. 2019 2932-2946

OFDM modulation
A 1.5–1.9-GHz All-Digital Tri-Phasing Transmitter With an Integrated Mul-

tilevel Class-D Power Amplifier Achieving 100-MHz RF Bandwidth. Lem-
berg, J., +, JSSC June 2019 1517-1527

A 42.2-Gb/s 4.3-pJ/b 60-GHz Digital Transmitter With 12-b/Symbol Polar-
ization MIMO. Thakkar, C., +, JSSC Dec. 2019 3565-3576

A Watt-Level Quadrature Class-G Switched-Capacitor Power Amplifier 
With Linearization Techniques. Yoo, S., +, JSSC May 2019 1274-1287

Operational amplifiers
34-GBd Linear Transimpedance Amplifier for 200-Gb/s DP-16-QAM Opti-

cal Coherent Receivers. Ahmed, M.G., +, JSSC March 2019 834-844
A 0.029-mm2 17-fJ/Conversion-Step Third-Order CT RD ADC With a Sin-

gle OTA and Second-Order Noise-Shaping SAR Quantizer. Liu, J., +, 
JSSC Feb. 2019 428-440

A 1-V 175-nW 94.6-dB SNDR 25-kHz Bandwidth Delta-Sigma Modula-
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A 10-bit 1026-Channel Column Driver IC With Partially Segmented Piece-
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Billion Color Display. Lu, C., +, JSSC Oct. 2019 2703-2716

A 40-GHz Mirrored-Cascode Differential Transimpedance Amplifier in 
65-nm CMOS. Kim, S.G., +, JSSC May 2019 1468-1474

A 53-Gbit/s Optical Receiver Frontend With 0.65 pJ/bit in 28-nm Bulk-
CMOS. Szilagyi, L., +, JSSC March 2019 845-855

A 75.3-dB SNDR 24-MS/s Ring Amplifier-Based Pipelined ADC Using 
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JSSC May 2019 1425-1435

A Low-Noise Chopper Amplifier Designed for Multi-Channel Neural Signal 
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A Process and Temperature Insensitive CMOS Linear TIA for 100 Gb/s/m 
PAM-4 Optical Links. Lakshmikumar, K.R., +, JSSC Nov. 2019 3180-3190

A Second-Order Noise-Shaping SAR ADC With Passive Integrator and Tri-
Level Voting. Zhuang, H., +, JSSC June 2019 1636-1647

Analysis and Design of Low-Power Continuous-Time Delta-Sigma Modu-
lator Using Negative-R Assisted Integrator. Jang, M., +, JSSC Jan. 2019 
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Inverter-Based Subthreshold Amplifier Techniques and Their Application in 
0.3-V RD -Modulators. Lv, L., +, JSSC May 2019 1436-1445

Optical arrays
An 80 # 25 Pixel CMOS Single-Photon Sensor With Flexible On-Chip 

Time Gating of 40 Subarrays for Solid-State 3-D Range Imaging. Ruo-
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Introduction to the Special Section on the 2018 RFIC Symposium. Hella, 
M.M., JSSC May 2019 1199

Optical fiber communication
An Electronic Dispersion Compensation Transceiver for 10- and 28-Gb/s 

Directly Modulated Lasers-Based Optical Links. Kwon, K., +, JSSC Jan. 
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Optical fiber dispersion
An Electronic Dispersion Compensation Transceiver for 10- and 28-Gb/s 

Directly Modulated Lasers-Based Optical Links. Kwon, K., +, JSSC Jan. 
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A 512-Pixel, 51-kHz-Frame-Rate, Dual-Shank, Lens-Less, Filter-Less Sin-
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34-GBd Linear Transimpedance Amplifier for 200-Gb/s DP-16-QAM Opti-
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A 25-Gb/s Avalanche Photodetector-Based Burst-Mode Optical Receiver 

With 2.24-ns Reconfiguration Time in 28-nm CMOS. Chen, K.C., +, JSSC 
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PAM-4 Optical Links. Lakshmikumar, K.R., +, JSSC Nov. 2019 3180-3190
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Directly Modulated Lasers-Based Optical Links. Kwon, K., +, JSSC Jan. 
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Optical modulation
34-GBd Linear Transimpedance Amplifier for 200-Gb/s DP-16-QAM Opti-

cal Coherent Receivers. Ahmed, M.G., +, JSSC March 2019 834-844
A 25-Gb/s Avalanche Photodetector-Based Burst-Mode Optical Receiver 
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June 2019 1682-1693
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A Differential Optical Receiver With Monolithic Split-Microring Photode-
tector. Mehta, N., +, JSSC Aug. 2019 2230-2242

A Modular, Direct Time-of-Flight Depth Sensor in 45/65-nm 3-D-Stacked 
CMOS Technology. Ronchini Ximenes, A., +, JSSC Nov. 2019 3203-3214

An Electronic Dispersion Compensation Transceiver for 10- and 28-Gb/s 
Directly Modulated Lasers-Based Optical Links. Kwon, K., +, JSSC Jan. 
2019 55-64

Optical phase shifters
A Nonuniform Sparse 2-D Large-FOV Optical Phased Array With a Low-

Power PWM Drive. Fatemi, R., +, JSSC May 2019 1200-1215
Optical radar

A 30-frames/s, 252 # 144 SPAD Flash LiDAR With 1728 Dual-Clock 48.8-
ps TDCs, and Pixel-Wise Integrated Histogramming. Zhang, C., +, JSSC 
April 2019 1137-1151

A Modular, Direct Time-of-Flight Depth Sensor in 45/65-nm 3-D-Stacked 
CMOS Technology. Ronchini Ximenes, A., +, JSSC Nov. 2019 3203-3214

A Reconfigurable 3-D-Stacked SPAD Imager With In-Pixel Histogramming 
for Flash LIDAR or High-Speed Time-of-Flight Imaging. Hutchings, S.W., 
+, JSSC Nov. 2019 2947-2956

Optical receivers
34-GBd Linear Transimpedance Amplifier for 200-Gb/s DP-16-QAM Opti-

cal Coherent Receivers. Ahmed, M.G., +, JSSC March 2019 834-844
A 25-Gb/s Avalanche Photodetector-Based Burst-Mode Optical Receiver 

With 2.24-ns Reconfiguration Time in 28-nm CMOS. Chen, K.C., +, JSSC 
June 2019 1682-1693

A 25-Gb/s, 2.1-pJ/bit, Fully Integrated Optical Receiver With a Baud-Rate 
Clock and Data Recovery. Lee, Y., +, JSSC Aug. 2019 2243-2254

A 40-GHz Mirrored-Cascode Differential Transimpedance Amplifier in 
65-nm CMOS. Kim, S.G., +, JSSC May 2019 1468-1474

A 53-Gbit/s Optical Receiver Frontend With 0.65 pJ/bit in 28-nm Bulk-
CMOS. Szilagyi, L., +, JSSC March 2019 845-855

A Differential Optical Receiver With Monolithic Split-Microring Photode-
tector. Mehta, N., +, JSSC Aug. 2019 2230-2242

A Process and Temperature Insensitive CMOS Linear TIA for 100 Gb/s/m 
PAM-4 Optical Links. Lakshmikumar, K.R., +, JSSC Nov. 2019 3180-3190

Optical scanners
A Modular, Direct Time-of-Flight Depth Sensor in 45/65-nm 3-D-Stacked 

CMOS Technology. Ronchini Ximenes, A., +, JSSC Nov. 2019 3203-3214
Optical sensors

A 30-frames/s, 252 # 144 SPAD Flash LiDAR With 1728 Dual-Clock 48.8-
ps TDCs, and Pixel-Wise Integrated Histogramming. Zhang, C., +, JSSC 
April 2019 1137-1151

A CMOS SPAD Line Sensor With Per-Pixel Histogramming TDC for 
Time-Resolved Multispectral Imaging. Erdogan, A.T., +, JSSC June 2019 
1705-1719

A Modular, Direct Time-of-Flight Depth Sensor in 45/65-nm 3-D-Stacked 
CMOS Technology. Ronchini Ximenes, A., +, JSSC Nov. 2019 3203-3214

Optical storage
A 512-Pixel, 51-kHz-Frame-Rate, Dual-Shank, Lens-Less, Filter-Less Sin-

gle-Photon Avalanche Diode CMOS Neural Imaging Probe. Choi, J., +, 
JSSC Nov. 2019 2957-2968

Optical transceivers
An Electronic Dispersion Compensation Transceiver for 10- and 28-Gb/s 

Directly Modulated Lasers-Based Optical Links. Kwon, K., +, JSSC Jan. 
2019 55-64

Optimization
A 14-nA, Highly Efficient Triple-Output Thermoelectric Energy Harvesting 

System Based on a Reconfigurable TEG Array. Wan, Q., +, JSSC June 
2019 1720-1732

An Energy-Efficient Reconfigurable Processor for Binary-and Terna-
ry-Weight Neural Networks With Flexible Data Bit Width. Yin, S., +, JSSC 
April 2019 1120-1136

Interference Robust Detector-First Near-Zero Power Wake-Up Receiver. 
Moody, J., +, JSSC Aug. 2019 2149-2162

Organic light emitting diodes
Compensation Pixel Circuit to Improve Image Quality for Mobile AMOLED 

Displays. Lin, C., +, JSSC Feb. 2019 489-500

Oscillators
5–31-Hz 188-nW Light-Sensing Oscillator With Two Active Inductors Fully 

Integrated on Plastic. Meister, T., +, JSSC Aug. 2019 2195-2206
A 0.0043-mm2 0.3–1.2-V Frequency-Scalable Synthesized Fractional-N 

Digital PLL With a Speculative Dual-Referenced Interpolating TDC. Lee, 
M., +, JSSC Jan. 2019 99-108

A 0.016 mm2 0.26-nW/MHz 60–240-MHz Digital PLL With Delay- 
Modulating Clock Buffer in 65 nm CMOS. Zhu, J., +, JSSC Aug. 2019 
2186-2194

A 0.4–1.0 GHz, 47 MHop/s Frequency-Hopped TXR Front End With 20 dB 
In-Band Blocker Rejection. Mousavi, N., +, JSSC July 2019 1917-1928

A 0.85mm2 51%-Efficient 11-dBm Compact DCO-DPA in 16-nm FinFET 
for Sub-Gigahertz IoT TX Using HD2 Self-Suppression and Pulling Miti-
gation. Xu, K., +, JSSC July 2019 2028-2037

A 1.17-pJ/b, 25-Gb/s/pin Ground-Referenced Single-Ended Serial Link for 
Off- and On-Package Communication Using a Process- and Tempera-
ture-Adaptive Voltage Regulator. Poulton, J.W., +, JSSC Jan. 2019 43-54

A 15-nW per Sensor Interference-Immune Readout IC for Capacitive Touch 
Sensors. Hussaini, S., +, JSSC July 2019 1874-1882

A 265-nW Fractional- N Digital PLL With Seamless Automatic Switch-
ing Sub-Sampling/Sampling Feedback Path and Duty-Cycled Frequen-
cy-Locked Loop in 65-nm CMOS. Liu, H., +, JSSC Dec. 2019 3478-3492

A 320-fs RMS Jitter and – 75-dBc Reference-Spur Ring-DCO-Based Digi-
tal PLL Using an Optimal-Threshold TDC. Seong, T., +, JSSC Sept. 2019 
2501-2512

An 8 Bit 12.4 TOPS/W Phase-Domain MAC Circuit for Energy-Constrained 
Deep Learning Accelerators. Toyama, Y., +, JSSC Oct. 2019 2730-2742

Analysis and Design of an Ultra-Low-Power Bluetooth Low-Energy Trans-
mitter With Ring Oscillator-Based ADPLL and 4# Frequency Edge Com-
biner. Chen, X., +, JSSC May 2019 1339-1350

Integrated Cold Start of a Boost Converter at 57 mV Using Cross-Coupled 
Complementary Charge Pumps and Ultra-Low-Voltage Ring Oscillator. 
Bose, S., +, JSSC Oct. 2019 2867-2878

Simultaneous Transmission of Up To 94-mW Self-Regulated Wireless 
Power and Up To 5-Mb/s Reverse Data Over a Single Pair of Coils. Pan, J., 
+, JSSC April 2019 1003-1016

P

Parallel architectures
An Always-On 3.8 nJ/86% CIFAR-10 Mixed-Signal Binary CNN Processor 

With All Memory on Chip in 28-nm CMOS. Bankman, D., +, JSSC Jan. 
2019 158-172

Parity check codes
A 2.4-mm2 130-mW MMSE-Nonbinary LDPC Iterative Detector Decoder 

for 4 # 4 256-QAM MIMO in 65-nm CMOS. Tang, W., +, JSSC July 2019 
2070-2080

Adaptive Artificial Neural Network-Coupled LDPC ECC as Universal Solu-
tion for 3-D and 2-D, Charge-Trap and Floating-Gate NAND Flash Mem-
ories. Nakamura, T., +, JSSC March 2019 745-754

Passive filters
A Compact 10-b SAR ADC With Unit-Length Capacitors and a Passive FIR 

Filter. Harpe, P., JSSC March 2019 636-645
Passive networks

A 28-GHz Flip-Chip Packaged Chireix Transmitter With On-Antenna Out-
phasing Active Load Modulation. Li, S., +, JSSC May 2019 1243-1253

Patient monitoring
A 1.06-nW Smart ECG Processor in 65-nm CMOS for Real-Time Biomet-

ric Authentication and Personal Cardiac Monitoring. Yin, S., +, JSSC Aug. 
2019 2316-2326

A 232–1996-kS/s Robust Compressive Sensing Reconstruction Engine for 
Real-Time Physiological Signals Monitoring. Chen, T., +, JSSC Jan. 2019 
307-317

A Bio-Impedance Readout IC With Digital-Assisted Baseline Cancellation 
for Two-Electrode Measurement. Ha, H., +, JSSC Nov. 2019 2969-2979
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Peak detectors
A 30-frames/s, 252 # 144 SPAD Flash LiDAR With 1728 Dual-Clock 48.8-

ps TDCs, and Pixel-Wise Integrated Histogramming. Zhang, C., +, JSSC 
April 2019 1137-1151

Phantoms
A CMOS MedRadio Transceiver With Supply-Modulated Power Saving 

Technique for an Implantable Brain–Machine Interface System. Lee, M., 
+, JSSC June 2019 1541-1552

A Four-Camera VGA-Resolution Capsule Endoscope System With 80-Mb/s 
Body Channel Communication Transceiver and Sub-Centimeter Range 
Capsule Localization. Jang, J., +, JSSC Feb. 2019 538-549

Phase change memories
A Reference-Free Temperature-Dependency-Compensating Readout 

Scheme for Phase-Change Memory Using Flash-ADC-Configured Sense 
Amplifiers. Jin, D., +, JSSC June 2019 1812-1823

Phase control
A 25-MHz Four-Phase SAW Hysteretic Control DC–DC Converter With 

1-Cycle Active Phase Count. Lee, B., +, JSSC June 2019 1755-1763
A Single-Chip Optical Phased Array in a Wafer-Scale Silicon Photonics/

CMOS 3D-Integration Platform. Kim, T., +, JSSC Nov. 2019 3061-3074
Phase detectors

A 0.25–27-Gb/s PAM4/NRZ Transceiver With Adaptive Power CDR and 
Jitter Analysis. Komatsu, Y., +, JSSC Oct. 2019 2802-2811

A 1.6-to-3.0-GHz Fractional- N MDLL With a Digital-to-Time Converter 
Range-Reduction Technique Achieving 397-fs Jitter at 2.5-mW Power. 
Santiccioli, A., +, JSSC Nov. 2019 3149-3160

A 10-Gb/s, 0.03-mm2, 1.28-pJ/bit Half-Rate Injection-Locked CDR With 
Path Mismatch Tracking Loop in a 28-nm CMOS Technology. Choo, M., 
+, JSSC Oct. 2019 2812-2822

A 2.4-GHz Reference-Sampling Phase-Locked Loop That Simultaneously 
Achieves Low-Noise and Low-Spur Performance. Sharma, J., +, JSSC 
May 2019 1407-1424

A 30-GHz Digital Sub-Sampling Fractional-N PLL With −238.6-dB Jitter- 
Power Figure of Merit in 65-nm LP CMOS. Bertulessi, L., +, JSSC Dec. 
2019 3493-3502

A 52-Gb/s ADC-Based PAM-4 Receiver With Comparator-Assisted 2-bit/
Stage SAR ADC and Partially Unrolled DFE in 65-nm CMOS. Kiran, S., 
+, JSSC March 2019 659-671

A Time-Domain-Controlled Current-Mode Buck Converter With Wide Out-
put Voltage Range. Kang, J., +, JSSC March 2019 865-873

An Inductorless 20-Gb/s CDR With High Jitter Tolerance. Kong, L., +, JSSC 
Oct. 2019 2857-2866

Phase locked loops
A 0.0056-mm2 −249-dB-FoM All-Digital MDLL Using a Block-Sharing 

Offset-Free Frequency-Tracking Loop and Dual Multiplexed-Ring VCOs. 
Yang, S., +, JSSC Jan. 2019 88-98

A 0.2-V Energy-Harvesting BLE Transmitter With a Micropower Manager 
Achieving 25% System Efficiency at 0-dBm Output and 5.2-nW Sleep 
Power in 28-nm CMOS. Yang, S., +, JSSC May 2019 1351-1362

A 1.17-pJ/b, 25-Gb/s/pin Ground-Referenced Single-Ended Serial Link for 
Off- and On-Package Communication Using a Process- and Tempera-
ture-Adaptive Voltage Regulator. Poulton, J.W., +, JSSC Jan. 2019 43-54

A 1.6-to-3.0-GHz Fractional- N MDLL With a Digital-to-Time Converter 
Range-Reduction Technique Achieving 397-fs Jitter at 2.5-mW Power. 
Santiccioli, A., +, JSSC Nov. 2019 3149-3160

A 10-Gb/s, 0.03-mm2, 1.28-pJ/bit Half-Rate Injection-Locked CDR With 
Path Mismatch Tracking Loop in a 28-nm CMOS Technology. Choo, M., 
+, JSSC Oct. 2019 2812-2822

A 112 Gb/s PAM-4 56 Gb/s NRZ Reconfigurable Transmitter With Three-
Tap FFE in 10-nm FinFET. Kim, J., +, JSSC Jan. 2019 29-42

A 16-Gb, 18-Gb/s/pin GDDR6 DRAM With Per-Bit Trainable Single-Ended 
DFE and PLL-Less Clocking. Kim, Y., +, JSSC Jan. 2019 197-209

A 2.4-GHz Reference-Sampling Phase-Locked Loop That Simultaneously 
Achieves Low-Noise and Low-Spur Performance. Sharma, J., +, JSSC 
May 2019 1407-1424

A 28-nm 75-fsrms Analog Fractional-N Sampling PLL With a Highly Lin-
ear DTC Incorporating Background DTC Gain Calibration and Reference 
Clock Duty Cycle Correction. Wu, W., +, JSSC May 2019 1254-1265

A 3.7-mW 2.4-GHz Phase-Tracking GFSK Receiver With BBPLL-Based 
Demodulation. Zhang, Y., +, JSSC Feb. 2019 336-345

A 32-Unit 240-GHz Heterodyne Receiver Array in 65-nm CMOS With 
Array-Wide Phase Locking. Hu, Z., +, JSSC May 2019 1216-1227

A 56-Gb/s PAM4 Receiver With Low-Overhead Techniques for Threshold 
and Edge-Based DFE FIR- and IIR-Tap Adaptation in 65-nm CMOS. 
Roshan-Zamir, A., +, JSSC March 2019 672-684

A Robust BBPLL-Based 0.18-nm CMOS Resistive Sensor Interface With 
High Drift Resilience Over a −40 °C–175 °C Temperature Range. Marin, 
J., +, JSSC July 2019 1862-1873

A Self-Calibrated 16-GHz Subsampling-PLL-Based Fast-Chirp FMCW 
Modulator With 1.5-GHz Bandwidth. Shi, Q., +, JSSC Dec. 2019 3503-
3512

An Ultra-Low-Jitter, mmW-Band Frequency Synthesizer Based on Digital 
Subsampling PLL Using Optimally Spaced Voltage Comparators. Kim, J., 
+, JSSC Dec. 2019 3466-3477

Chip-Scale Molecular Clock. Wang, C., +, JSSC April 2019 914-926
Design and Analysis of a DCO-Based Phase-Tracking RF Receiver for IoT 

Applications. Liu, Y., +, JSSC March 2019 785-795
Phase modulation

A 5.5-GHz Background-Calibrated Subsampling Polar Transmitter With 
−41.3-dB EVM at 1024 QAM in 28-nm CMOS. Markulic, N., +, JSSC 
April 2019 1059-1073

Phase noise
A 0.34-THz Wideband Wide-Angle 2-D Steering Phased Array in 0.13-nm 

SiGe BiCMOS. Jalili, H., +, JSSC Sept. 2019 2449-2461
A 28-nm 75-fsrms Analog Fractional-N Sampling PLL With a Highly Lin-

ear DTC Incorporating Background DTC Gain Calibration and Reference 
Clock Duty Cycle Correction. Wu, W., +, JSSC May 2019 1254-1265

A 32-Unit 240-GHz Heterodyne Receiver Array in 65-nm CMOS With 
Array-Wide Phase Locking. Hu, Z., +, JSSC May 2019 1216-1227

A 37.5–45 GHz Superharmonic-Coupled QVCO With Tunable Phase Accu-
racy in 28 nm CMOS. Zhang, L., +, JSSC Oct. 2019 2754-2764

A General Theory of Injection Locking and Pulling in Electrical Oscilla-
tors—Part II: Amplitude Modulation in LC Oscillators, Transient Behav-
ior, and Frequency Division. Hong, B., +, JSSC Aug. 2019 2122-2139

A Low-Jitter Injection-Locked Multi-Frequency Generator Using Digitally 
Controlled Oscillators and Time-Interleaved Calibration. Yoon, H., +, JSSC 
June 2019 1564-1574

A Low-Noise Fractional- N Digital Frequency Synthesizer With Implicit 
Frequency Tripling for mm-Wave Applications. Zong, Z., +, JSSC March 
2019 755-767

A Low-Power, Differential Relaxation Oscillator With the Self-Threshold- 
Tracking and Swing-Boosting Techniques in 0.18-nm CMOS. Lu, S., +, 
JSSC Feb. 2019 392-402

A Noise Circulating Oscillator. Wang, F., +, JSSC March 2019 696-708
An 82–107.6-GHz Integer-N ADPLL Employing a DCO With Split Trans-

former and Dual-Path Switched-Capacitor Ladder and a Clock-Skew- 
Sampling Delta–Sigma TDC. Huang, Z., +, JSSC Feb. 2019 358-367

An Ultra-Low-Jitter, mmW-Band Frequency Synthesizer Based on Digital 
Subsampling PLL Using Optimally Spaced Voltage Comparators. Kim, J., 
+, JSSC Dec. 2019 3466-3477

Analysis and Correction of Noise Injection Due to Parallel-Output-Misalign-
ment (POM) Effects in Ring-Type Time-to-Digital Converters (TDCs). 
Wang, T., +, JSSC Sept. 2019 2513-2522

Study and Design of a Fast Start-Up Crystal Oscillator Using Precise Dith-
ered Injection and Active Inductance. Karimi-Bidhendi, A., +, JSSC Sept. 
2019 2543-2554

Phase shift keying
A 115–135-GHz 8PSK Receiver Using Multi-Phase RF-Correlation-Based 

Direct-Demodulation Method. Mohammadnezhad, H., +, JSSC Sept. 2019 
2435-2448

A 60-GHz 3.0-Gb/s Spectrum Efficient BPOOK Transceiver for Low-Power 
Short-Range Wireless in 65-nm CMOS. Wang, Y., +, JSSC May 2019 1363-
1374

Phase shifters
A Single-Chip Optical Phased Array in a Wafer-Scale Silicon Photonics/

CMOS 3D-Integration Platform. Kim, T., +, JSSC Nov. 2019 3061-3074
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Phased arrays
Introduction to the Special Section on the 2018 RFIC Symposium. Hella, 

M.M., JSSC May 2019 1199
Photoconductivity

A Sub-100 nm-Range-Resolution Time-of-Flight Range Image Sensor With 
Three-Tap Lock-In Pixels, Non-Overlapping Gate Clock, and Reference 
Plane Sampling. Yasutomi, K., +, JSSC Aug. 2019 2291-2303

Photodetectors
A 25-Gb/s Avalanche Photodetector-Based Burst-Mode Optical Receiver 

With 2.24-ns Reconfiguration Time in 28-nm CMOS. Chen, K.C., +, JSSC 
June 2019 1682-1693

A 512-Pixel, 51-kHz-Frame-Rate, Dual-Shank, Lens-Less, Filter-Less Sin-
gle-Photon Avalanche Diode CMOS Neural Imaging Probe. Choi, J., +, 
JSSC Nov. 2019 2957-2968

A CMOS SPAD Line Sensor With Per-Pixel Histogramming TDC for 
Time-Resolved Multispectral Imaging. Erdogan, A.T., +, JSSC June 2019 
1705-1719

A Differential Optical Receiver With Monolithic Split-Microring Photode-
tector. Mehta, N., +, JSSC Aug. 2019 2230-2242

An 80 # 25 Pixel CMOS Single-Photon Sensor With Flexible On-Chip 
Time Gating of 40 Subarrays for Solid-State 3-D Range Imaging. Ruo-
kamo, H., +, JSSC Feb. 2019 501-510

Dual-Tap Computational Photography Image Sensor With Per-Pixel Pipe-
lined Digital Memory for Intra-Frame Coded Multi-Exposure. Sarhangne-
jad, N., +, JSSC Nov. 2019 3191-3202

Photodiodes
34-GBd Linear Transimpedance Amplifier for 200-Gb/s DP-16-QAM Opti-

cal Coherent Receivers. Ahmed, M.G., +, JSSC March 2019 834-844
A 40-GHz Mirrored-Cascode Differential Transimpedance Amplifier in 

65-nm CMOS. Kim, S.G., +, JSSC May 2019 1468-1474
A 53-Gbit/s Optical Receiver Frontend With 0.65 pJ/bit in 28-nm Bulk-

CMOS. Szilagyi, L., +, JSSC March 2019 845-855
Photography

Dual-Tap Computational Photography Image Sensor With Per-Pixel Pipe-
lined Digital Memory for Intra-Frame Coded Multi-Exposure. Sarhangne-
jad, N., +, JSSC Nov. 2019 3191-3202

Photon counting
A 192 # 128 Time Correlated SPAD Image Sensor in 40-nm CMOS Tech-

nology. Henderson, R.K., +, JSSC July 2019 1907-1916
A CMOS SPAD Line Sensor With Per-Pixel Histogramming TDC for 

Time-Resolved Multispectral Imaging. Erdogan, A.T., +, JSSC June 2019 
1705-1719

A Reconfigurable 3-D-Stacked SPAD Imager With In-Pixel Histogramming 
for Flash LIDAR or High-Speed Time-of-Flight Imaging. Hutchings, S.W., 
+, JSSC Nov. 2019 2947-2956

Piezoelectric transducers
A Fully Integrated Split-Electrode SSHC Rectifier for Piezoelectric Energy 

Harvesting. Du, S., +, JSSC June 2019 1733-1743
A Self-Oscillating Boosting Amplifier With Adaptive Soft Switching Con-

trol for Piezoelectric Transducers. Amir, S., +, JSSC Jan. 2019 253-265
An Efficient Piezoelectric Energy Harvesting Interface Circuit Using a 

Sense-and-Set Rectifier. Peng, Y., +, JSSC Dec. 2019 3348-3361
Analysis and Design of a Multi-Step Bias-Flip Rectifier for Piezoelectric 

Energy Harvesting. Javvaji, S., +, JSSC Sept. 2019 2590-2600
Pipeline processing

A 3-D IC for Mitigating Energy of Memory Accessing and Data Movement 
in Accelerator-Based Streaming Architectures. Chen, L., +, JSSC June 
2019 1778-1788

An Instruction-Driven Adaptive Clock Management Through Dynamic 
Phase Scaling and Compiler Assistance for a Low Power Microprocessor. 
Jia, T., +, JSSC Aug. 2019 2327-2338

Polymers
A 2.92-nW Capacitance-to-Digital Converter With Differential Bondwire 

Accelerometer, On-Chip Air Pressure, and Humidity Sensor in 0.18-nm 
CMOS. Park, S., +, JSSC Oct. 2019 2845-2856

Power amplifiers
A 0.2-V Energy-Harvesting BLE Transmitter With a Micropower Manager 

Achieving 25% System Efficiency at 0-dBm Output and 5.2-nW Sleep 
Power in 28-nm CMOS. Yang, S., +, JSSC May 2019 1351-1362

A 0.85mm2 51%-Efficient 11-dBm Compact DCO-DPA in 16-nm FinFET 
for Sub-Gigahertz IoT TX Using HD2 Self-Suppression and Pulling Miti-
gation. Xu, K., +, JSSC July 2019 2028-2037

A 5.5-GHz Background-Calibrated Subsampling Polar Transmitter With 
−41.3-dB EVM at 1024 QAM in 28-nm CMOS. Markulic, N., +, JSSC 
April 2019 1059-1073

A Compact Transformer-Combined Polar/Quadrature Reconfigurable Dig-
ital Power Amplifier in 28-nm Logic LP CMOS. Yin, Y., +, JSSC March 
2019 709-719

A DC-to-108-GHz CMOS SOI Distributed Power Amplifier and Modulator 
Driver Leveraging Multi-Drive Complementary Stacked Cells. El-Aassar, 
O., +, JSSC Dec. 2019 3437-3451

A Multi-Loop-Controlled AC-Coupling Supply Modulator With a 
Mode-Switching CMOS PA in an EER System With Envelope Shaping. 
Liu, X., +, JSSC June 2019 1553-1563

A Reconfigurable Cross-Connected Wireless-Power Transceiver for Bidirec-
tional Device-to-Device Wireless Charging. Mao, F., +, JSSC Sept. 2019 
2579-2589

A Subharmonic Switching Digital Power Amplifier for Power Back-Off 
Efficiency Enhancement. Zhang, A., +, JSSC April 2019 1017-1028

A Watt-Level Phase-Interleaved Multi-Subharmonic Switching Digital 
Power Amplifier. Zhang, A., +, JSSC Dec. 2019 3452-3465

A Watt-Level Quadrature Class-G Switched-Capacitor Power Amplifier 
With Linearization Techniques. Yoo, S., +, JSSC May 2019 1274-1287

Wideband Hybrid Envelope Tracking Modulator With Hysteretic-Controlled 
Three-Level Switching Converter and Slew-Rate Enhanced Linear Ampli-
fier. Mahmoudidaryan, P., +, JSSC Dec. 2019 3336-3347

Power aware computing
A 16-nm Always-On DNN Processor With Adaptive Clocking and Multi-Cy-

cle Banked SRAMs. Lee, S.K., +, JSSC July 2019 1982-1992
A 4096-Neuron 1M-Synapse 3.8-pJ/SOP Spiking Neural Network With 

On-Chip STDP Learning and Sparse Weights in 10-nm FinFET CMOS. 
Chen, G.K., +, JSSC April 2019 992-1002

A 78.5-dB SNDR Radiation- and Metastability-Tolerant Two-Step Split 
SAR ADC Operating Up to 75 MS/s With 24.9-mW Power Consumption 
in 65-nm CMOS. Xu, H., +, JSSC Feb. 2019 441-451

An Energy-Efficient Graphics Processor in 14-nm Tri-Gate CMOS Featur-
ing Integrated Voltage Regulators for Fine-Grain DVFS, Retentive Sleep, 
and VMIN Optimization. Meinerzhagen, P.A., +, JSSC Jan. 2019 144-157

An Energy-Efficient Reconfigurable Processor for Binary-and Terna-
ry-Weight Neural Networks With Flexible Data Bit Width. Yin, S., +, JSSC 
April 2019 1120-1136

IBM z14: Processor Characterization and Power Management for High-Re-
liability Mainframe Systems. Berry, C., +, JSSC Jan. 2019 121-132

Power cables
A Flying-Inductor Hybrid DC–DC Converter for 1-Cell and 2-Cell 

Smart-Cable Battery Chargers. Hardy, C., +, JSSC Dec. 2019 3292-3305
Power capacitors

A Flying-Inductor Hybrid DC–DC Converter for 1-Cell and 2-Cell 
Smart-Cable Battery Chargers. Hardy, C., +, JSSC Dec. 2019 3292-3305

AC-Coupled Stacked Dual-Active-Bridge DC–DC Converter for Integrated 
Lithium-Ion Battery Power Delivery. Li, Y., +, JSSC March 2019 733-744

Power combiners
A 28-/37-/39-GHz Linear Doherty Power Amplifier in Silicon for 5G Appli-

cations. Hu, S., +, JSSC June 2019 1586-1599
A 28-GHz Flip-Chip Packaged Chireix Transmitter With On-Antenna Out-

phasing Active Load Modulation. Li, S., +, JSSC May 2019 1243-1253
A Compact Dual-Band Digital Polar Doherty Power Amplifier Using Paral-

lel-Combining Transformer. Yin, Y., +, JSSC June 2019 1575-1585
A Watt-Level Phase-Interleaved Multi-Subharmonic Switching Digital 

Power Amplifier. Zhang, A., +, JSSC Dec. 2019 3452-3465
A Watt-Level Quadrature Class-G Switched-Capacitor Power Amplifier 

With Linearization Techniques. Yoo, S., +, JSSC May 2019 1274-1287
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An 80-Gb/s 300-GHz-Band Single-Chip CMOS Transceiver. Lee, S., +, 
JSSC Dec. 2019 3577-3588

High-Efficiency SiGe-BiCMOS E-Band Power Amplifiers Exploiting Cur-
rent Clamping in the Common-Base Stage. Rahimi, E., +, JSSC Aug. 2019 
2175-2185

Power consumption
A 0.0056-mm2 −249-dB-FoM All-Digital MDLL Using a Block-Sharing 

Offset-Free Frequency-Tracking Loop and Dual Multiplexed-Ring VCOs. 
Yang, S., +, JSSC Jan. 2019 88-98

A 0.25–27-Gb/s PAM4/NRZ Transceiver With Adaptive Power CDR and 
Jitter Analysis. Komatsu, Y., +, JSSC Oct. 2019 2802-2811

A 15-nW per Sensor Interference-Immune Readout IC for Capacitive Touch 
Sensors. Hussaini, S., +, JSSC July 2019 1874-1882

A 265-nW Fractional- N Digital PLL With Seamless Automatic Switch-
ing Sub-Sampling/Sampling Feedback Path and Duty-Cycled Frequen-
cy-Locked Loop in 65-nm CMOS. Liu, H., +, JSSC Dec. 2019 3478-3492

A 37.5–45 GHz Superharmonic-Coupled QVCO With Tunable Phase Accu-
racy in 28 nm CMOS. Zhang, L., +, JSSC Oct. 2019 2754-2764

A 42 nJ/Conversion On-Demand State-of-Charge Indicator for Miniature 
IoT Li-Ion Batteries. Jeong, J., +, JSSC Feb. 2019 524-537

A 47.14-nW 200-MHz MOS/MTJ-Hybrid Nonvolatile Microcontroller Unit 
Embedding STT-MRAM and FPGA for IoT Applications. Natsui, M., +, 
JSSC Nov. 2019 2991-3004

A 64 Gb/s Low-Power Transceiver for Short-Reach PAM-4 Electrical Links 
in 28-nm FDSOI CMOS. Depaoli, E., +, JSSC Jan. 2019 6-17

A 78.5-dB SNDR Radiation- and Metastability-Tolerant Two-Step Split 
SAR ADC Operating Up to 75 MS/s With 24.9-mW Power Consumption 
in 65-nm CMOS. Xu, H., +, JSSC Feb. 2019 441-451

A Continuous-Time Delta-Sigma Modulator Using a Modified Instrumenta-
tion Amplifier and Current Reuse DAC for Neural Recording. Nikas, A., +, 
JSSC Oct. 2019 2879-2891

A Sub-nW 32-kHz Crystal Oscillator Architecture Based on a DC-Only Sus-
taining Amplifier. Esmaeelzadeh, H., +, JSSC Dec. 2019 3247-3256

An 8 Bit 12.4 TOPS/W Phase-Domain MAC Circuit for Energy-Constrained 
Deep Learning Accelerators. Toyama, Y., +, JSSC Oct. 2019 2730-2742

Analysis and Design of an Ultra-Low-Power Bluetooth Low-Energy Trans-
mitter With Ring Oscillator-Based ADPLL and 4# Frequency Edge Com-
biner. Chen, X., +, JSSC May 2019 1339-1350

DDJ-Adaptive SAR TDC-Based Timing Recovery for Multilevel Signaling. 
Hossain, M., +, JSSC Oct. 2019 2833-2844

Enhanced Interference Rejection Bluetooth Low-Energy Back-Channel 
Receiver With LO Frequency Hopping. Alghaihab, A., +, JSSC July 2019 
2019-2027

ULPAC: A Miniaturized Ultralow-Power Atomic Clock. Zhang, H., +, JSSC 
Nov. 2019 3135-3148

Ultrasonic Wake-Up With Precharged Transducers. Rekhi, A.S., +, JSSC May 
2019 1475-1486

Power converters
A Single-Inductor Triple-Source Quad-Mode Energy-Harvesting Interface 

With Automatic Source Selection and Reversely Polarized Energy Recy-
cling. Chen, P., +, JSSC Oct. 2019 2671-2679

A Time-Domain-Controlled Current-Mode Buck Converter With Wide Out-
put Voltage Range. Kang, J., +, JSSC March 2019 865-873

An All-Digital Fused PLL-Buck Architecture for 82% Average Vdd-Margin 
Reduction in a 0.6-to-1.0-V Cortex-M0 Processor. Sun, X., +, JSSC Nov. 
2019 3215-3225

Power generation control
A 14-nA, Highly Efficient Triple-Output Thermoelectric Energy Harvesting 

System Based on a Reconfigurable TEG Array. Wan, Q., +, JSSC June 
2019 1720-1732

Power inductors
A Flying-Inductor Hybrid DC–DC Converter for 1-Cell and 2-Cell 

Smart-Cable Battery Chargers. Hardy, C., +, JSSC Dec. 2019 3292-3305
AC-Coupled Stacked Dual-Active-Bridge DC–DC Converter for Integrated 

Lithium-Ion Battery Power Delivery. Li, Y., +, JSSC March 2019 733-744

Power integrated circuits
EMI-Regulated GaN-Based Switching Power Converter With Markov Con-

tinuous Random Spread-Spectrum Modulation and One-Cycle on-Time 
Rebalancing. Chen, Y., +, JSSC Dec. 2019 3306-3315

Power meters
An Energy Measurement Frontend With Integrated Adaptive Background 

Accuracy Monitoring of the Full System Including the Current and Voltage 
Sensors. Danesh, S., +, JSSC Dec. 2019 3269-3280

Power supply circuits
A CMOS Polar Class-G Switched-Capacitor PA With a Single High-Current 

Supply, for LTE NB-IoT and eMTC. Bechthum, E., +, JSSC July 2019 
1941-1951

An All-Digital Fused PLL-Buck Architecture for 82% Average Vdd-Margin 
Reduction in a 0.6-to-1.0-V Cortex-M0 Processor. Sun, X., +, JSSC Nov. 
2019 3215-3225

Prescalers
A 30-GHz Digital Sub-Sampling Fractional-N PLL With −238.6-dB Jitter- 

Power Figure of Merit in 65-nm LP CMOS. Bertulessi, L., +, JSSC Dec. 
2019 3493-3502

A General Theory of Injection Locking and Pulling in Electrical Oscilla-
tors—Part II: Amplitude Modulation in LC Oscillators, Transient Behav-
ior, and Frequency Division. Hong, B., +, JSSC Aug. 2019 2122-2139

Pressure measurement
A 0.1-nW–1-nW Energy-Efficient All-Dynamic Versatile Capacitance- 

to-Digital Converter. Xin, H., +, JSSC July 2019 1841-1851
A 2.92-nW Capacitance-to-Digital Converter With Differential Bondwire 

Accelerometer, On-Chip Air Pressure, and Humidity Sensor in 0.18-nm 
CMOS. Park, S., +, JSSC Oct. 2019 2845-2856

Pressure sensors
A 0.1-nW–1-nW Energy-Efficient All-Dynamic Versatile Capacitance- 

to-Digital Converter. Xin, H., +, JSSC July 2019 1841-1851
A 2.92-nW Capacitance-to-Digital Converter With Differential Bondwire 

Accelerometer, On-Chip Air Pressure, and Humidity Sensor in 0.18-nm 
CMOS. Park, S., +, JSSC Oct. 2019 2845-2856

An Energy-Efficient 3.7-nV/:Hz Bridge Readout IC With a Stable Bridge 
Offset Compensation Scheme. Jiang, H., +, JSSC March 2019 856-864

Printed circuits
A 42.2-Gb/s 4.3-pJ/b 60-GHz Digital Transmitter With 12-b/Symbol Polar-

ization MIMO. Thakkar, C., +, JSSC Dec. 2019 3565-3576
A 53-Gbit/s Optical Receiver Frontend With 0.65 pJ/bit in 28-nm Bulk-

CMOS. Szilagyi, L., +, JSSC March 2019 845-855
A Fully Integrated 384-Element, 16-Tile, W-Band Phased Array With 

Self-Alignment and Self-Test. Shahramian, S., +, JSSC Sept. 2019 2419-
2434

AC-Coupled Stacked Dual-Active-Bridge DC–DC Converter for Integrated 
Lithium-Ion Battery Power Delivery. Li, Y., +, JSSC March 2019 733-744

Analysis, Modeling, and Design of a 2.45-GHz RF Energy Harvester for 
SWIPT IoT Smart Sensors. Xu, P., +, JSSC Oct. 2019 2717-2729

Private key cryptography
Improved Power/EM Side-Channel Attack Resistance of 128-Bit AES 

Engines With Random Fast Voltage Dithering. Singh, A., +, JSSC Feb. 
2019 569-583

Program compilers
An Instruction-Driven Adaptive Clock Management Through Dynamic 

Phase Scaling and Compiler Assistance for a Low Power Microprocessor. 
Jia, T., +, JSSC Aug. 2019 2327-2338

Programmable circuits
A 0.8-V 82.9-nW In-Ear BCI Controller IC With 8.8 PEF EEG Instrumenta-

tion Amplifier and Wireless BAN Transceiver. Lee, J., +, JSSC April 2019 
1185-1195

Prosthetics
A CMOS MedRadio Transceiver With Supply-Modulated Power Saving 

Technique for an Implantable Brain–Machine Interface System. Lee, M., 
+, JSSC June 2019 1541-1552

A Sub-mm3 Ultrasonic Free-Floating Implant for Multi-Mote Neural 
Recording. Ghanbari, M.M., +, JSSC Nov. 2019 3017-3030

A Wireless Multi-Channel Peripheral Nerve Signal Acquisition System-on-
Chip. Ng, K.A., +, JSSC Aug. 2019 2266-2280
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Protocols
An Energy-Efficient Reconfigurable DTLS Cryptographic Engine for Secur-

ing Internet-of-Things Applications. Banerjee, U., +, JSSC Aug. 2019 
2339-2352

Public key cryptography
An Energy-Efficient Reconfigurable DTLS Cryptographic Engine for Secur-

ing Internet-of-Things Applications. Banerjee, U., +, JSSC Aug. 2019 
2339-2352

Pulse amplitude modulation
A 112 Gb/s PAM-4 56 Gb/s NRZ Reconfigurable Transmitter With Three-

Tap FFE in 10-nm FinFET. Kim, J., +, JSSC Jan. 2019 29-42
A 52-Gb/s ADC-Based PAM-4 Receiver With Comparator-Assisted 2-bit/

Stage SAR ADC and Partially Unrolled DFE in 65-nm CMOS. Kiran, S., 
+, JSSC March 2019 659-671

A 56-Gb/s PAM4 Receiver With Low-Overhead Techniques for Threshold 
and Edge-Based DFE FIR- and IIR-Tap Adaptation in 65-nm CMOS. 
Roshan-Zamir, A., +, JSSC March 2019 672-684

A 64 Gb/s Low-Power Transceiver for Short-Reach PAM-4 Electrical Links 
in 28-nm FDSOI CMOS. Depaoli, E., +, JSSC Jan. 2019 6-17

A 64-Gb/s 4-PAM Transceiver Utilizing an Adaptive Threshold ADC in 
16-nm FinFET. Wang, L., +, JSSC Feb. 2019 452-462

A Fully Adaptive 19–58-Gb/s PAM-4 and 9.5–29-Gb/s NRZ Wireline Trans-
ceiver With Configurable ADC in 16-nm FinFET. Upadhyaya, P., +, JSSC 
Jan. 2019 18-28

A Millimeter-Wave CMOS Transceiver With Digitally Pre-Distorted PAM-4 
Modulation for Contactless Communications. Kim, Y., +, JSSC June 2019 
1600-1612

A Process and Temperature Insensitive CMOS Linear TIA for 100 Gb/s/ m 
PAM-4 Optical Links. Lakshmikumar, K.R., +, JSSC Nov. 2019 3180-3190

DDJ-Adaptive SAR TDC-Based Timing Recovery for Multilevel Signaling. 
Hossain, M., +, JSSC Oct. 2019 2833-2844

Pulse position modulation
A Modular, Direct Time-of-Flight Depth Sensor in 45/65-nm 3-D-Stacked 

CMOS Technology. Ronchini Ximenes, A., +, JSSC Nov. 2019 3203-3214
An IR-UWB CMOS Transceiver for High-Data-Rate, Low-Power, and 

Short-Range Communication. Lee, G., +, JSSC Aug. 2019 2163-2174
Pulse shaping

A 42.2-Gb/s 4.3-pJ/b 60-GHz Digital Transmitter With 12-b/Symbol Polar-
ization MIMO. Thakkar, C., +, JSSC Dec. 2019 3565-3576

Pulse width modulation
A Nonuniform Sparse 2-D Large-FOV Optical Phased Array With a Low-

Power PWM Drive. Fatemi, R., +, JSSC May 2019 1200-1215
An ULV PWM CMOS Imager With Adaptive-Multiple-Sampling Linear 

Response, HDR Imaging, and Energy Harvesting. Chiou, A.Y., +, JSSC 
Jan. 2019 298-306
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Quadrature amplitude modulation
34-GBd Linear Transimpedance Amplifier for 200-Gb/s DP-16-QAM Opti-

cal Coherent Receivers. Ahmed, M.G., +, JSSC March 2019 834-844
A 1-GHz 16-Element Four-Beam True-Time-Delay Digital Beamformer. 

Jang, S., +, JSSC May 2019 1304-1314
A 1.5–1.9-GHz All-Digital Tri-Phasing Transmitter With an Integrated Mul-

tilevel Class-D Power Amplifier Achieving 100-MHz RF Bandwidth. Lem-
berg, J., +, JSSC June 2019 1517-1527

A 2.4-mm2 130-mW MMSE-Nonbinary LDPC Iterative Detector Decoder 
for 4 # 4 256-QAM MIMO in 65-nm CMOS. Tang, W., +, JSSC July 2019 
2070-2080

A 28-/37-/39-GHz Linear Doherty Power Amplifier in Silicon for 5G Appli-
cations. Hu, S., +, JSSC June 2019 1586-1599

A 28-GHz CMOS Phased-Array Transceiver Based on LO Phase-Shifting 
Architecture With Gain Invariant Phase Tuning for 5G New Radio. Pang, 
J., +, JSSC May 2019 1228-1242

A 28-GHz Flip-Chip Packaged Chireix Transmitter With On-Antenna Out-
phasing Active Load Modulation. Li, S., +, JSSC May 2019 1243-1253

A 28-nm 75-fsrms Analog Fractional-N Sampling PLL With a Highly Lin-
ear DTC Incorporating Background DTC Gain Calibration and Reference 
Clock Duty Cycle Correction. Wu, W., +, JSSC May 2019 1254-1265

A 42.2-Gb/s 4.3-pJ/b 60-GHz Digital Transmitter With 12-b/Symbol Polar-
ization MIMO. Thakkar, C., +, JSSC Dec. 2019 3565-3576

A 5.5-GHz Background-Calibrated Subsampling Polar Transmitter With 
−41.3-dB EVM at 1024 QAM in 28-nm CMOS. Markulic, N., +, JSSC 
April 2019 1059-1073

A 50.1-Gb/s 60-GHz CMOS Transceiver for IEEE 802.11ay With Calibra-
tion of LO Feedthrough and I/Q Imbalance. Pang, J., +, JSSC May 2019 
1375-1390

A Compact Dual-Band Digital Polar Doherty Power Amplifier Using Paral-
lel-Combining Transformer. Yin, Y., +, JSSC June 2019 1575-1585

A Compact Transformer-Combined Polar/Quadrature Reconfigurable Dig-
ital Power Amplifier in 28-nm Logic LP CMOS. Yin, Y., +, JSSC March 
2019 709-719

A Fully Integrated 384-Element, 16-Tile, W-Band Phased Array With 
Self-Alignment and Self-Test. Shahramian, S., +, JSSC Sept. 2019 2419-
2434

A Mm-Wave Wideband MIMO RX With Instinctual Array-Based Blocker/
Signal Management for Ultralow-Latency Communication. Huang, M., +, 
JSSC Dec. 2019 3553-3564

A Watt-Level Quadrature Class-G Switched-Capacitor Power Amplifier 
With Linearization Techniques. Yoo, S., +, JSSC May 2019 1274-1287

An E-Band Power Amplifier With 26.3% PAE and 24-GHz Bandwidth in 
22-nm FinFET CMOS. Callender, S., +, JSSC May 2019 1266-1273

Analysis and Design of High-Order QAM Direct-Modulation Transmitter 
for High-Speed Point-to-Point mm-Wave Wireless Links. Wang, H., +, 
JSSC Nov. 2019 3161-3179

Analysis and Design of Wideband I/Q CMOS 100–200 Gb/s Modulators. 
Al-Rubaye, H., +, JSSC Sept. 2019 2361-2374

Design of a 55-nm SiGe BiCMOS 5-bit Time-Interleaved Flash ADC for 
64-Gbd 16-QAM Fiberoptics Applications. Zandieh, A., +, JSSC Sept. 
2019 2375-2387

Quadrature phase shift keying
34-GBd Linear Transimpedance Amplifier for 200-Gb/s DP-16-QAM Opti-

cal Coherent Receivers. Ahmed, M.G., +, JSSC March 2019 834-844
Analysis and Design of High-Order QAM Direct-Modulation Transmitter 

for High-Speed Point-to-Point mm-Wave Wireless Links. Wang, H., +, 
JSSC Nov. 2019 3161-3179

Quantization (signal)
A 0.029-mm2 17-fJ/Conversion-Step Third-Order CT RD ADC With a Sin-

gle OTA and Second-Order Noise-Shaping SAR Quantizer. Liu, J., +, 
JSSC Feb. 2019 428-440

A 320-fs RMS Jitter and – 75-dBc Reference-Spur Ring-DCO-Based Digi-
tal PLL Using an Optimal-Threshold TDC. Seong, T., +, JSSC Sept. 2019 
2501-2512

A Calibration-Free Time-Interleaved Fourth-Order Noise-Shaping SAR 
ADC. Jie, L., +, JSSC Dec. 2019 3386-3395

A Dynamic Power Reduction Technique for Incremental RD Modulators. 
Vogelmann, P., +, JSSC May 2019 1455-1467

A Self-Calibrated 16-GHz Subsampling-PLL-Based Fast-Chirp FMCW 
Modulator With 1.5-GHz Bandwidth. Shi, Q., +, JSSC Dec. 2019 3503-
3512

A Two-Step ADC With a Continuous-Time SAR-Based First Stage. Shen, L., 
+, JSSC Dec. 2019 3375-3385

Analysis and Correction of Noise Injection Due to Parallel-Output-Misalign-
ment (POM) Effects in Ring-Type Time-to-Digital Converters (TDCs). 
Wang, T., +, JSSC Sept. 2019 2513-2522

Quantum computing
Design and Characterization of a 28-nm Bulk-CMOS Cryogenic Quantum 

Controller Dissipating Less Than 2 mW at 3 K. Bardin, J.C., +, JSSC Nov. 
2019 3043-3060

Qubit
Introduction to the Special Section on the 2019 IEEE International Solid- 

State Circuits Conference (ISSCC). Mohseni, P., +, JSSC Nov. 2019 2919-
2920



3650 IEEE JOURNAL OF SOLID-STATE CIRCUITS

+ Check author entry for coauthors

R

Radar imaging
A Reconfigurable 3-D-Stacked SPAD Imager With In-Pixel Histogramming 

for Flash LIDAR or High-Speed Time-of-Flight Imaging. Hutchings, S.W., 
+, JSSC Nov. 2019 2947-2956

Radar receivers
A 30-frames/s, 252 # 144 SPAD Flash LiDAR With 1728 Dual-Clock 48.8-

ps TDCs, and Pixel-Wise Integrated Histogramming. Zhang, C., +, JSSC 
April 2019 1137-1151

Radio links
Analysis and Design of High-Order QAM Direct-Modulation Transmitter 

for High-Speed Point-to-Point mm-Wave Wireless Links. Wang, H., +, 
JSSC Nov. 2019 3161-3179

Radio receivers
A 0.4–1.0 GHz, 47 MHop/s Frequency-Hopped TXR Front End With 20 dB 

In-Band Blocker Rejection. Mousavi, N., +, JSSC July 2019 1917-1928
A 115–135-GHz 8PSK Receiver Using Multi-Phase RF-Correlation-Based 

Direct-Demodulation Method. Mohammadnezhad, H., +, JSSC Sept. 2019 
2435-2448

A 28-GHz CMOS Phased-Array Transceiver Based on LO Phase-Shifting 
Architecture With Gain Invariant Phase Tuning for 5G New Radio. Pang, 
J., +, JSSC May 2019 1228-1242

A 3.7-mW 2.4-GHz Phase-Tracking GFSK Receiver With BBPLL-Based 
Demodulation. Zhang, Y., +, JSSC Feb. 2019 336-345

A 56-Gb/s PAM4 Receiver With Low-Overhead Techniques for Threshold 
and Edge-Based DFE FIR- and IIR-Tap Adaptation in 65-nm CMOS. 
Roshan-Zamir, A., +, JSSC March 2019 672-684

A 56-GS/s 8-bit Time-Interleaved ADC With ENOB and BW Enhancement 
Techniques in 28-nm CMOS. Sun, K., +, JSSC March 2019 821-833

A 60-GHz 3.0-Gb/s Spectrum Efficient BPOOK Transceiver for Low-Power 
Short-Range Wireless in 65-nm CMOS. Wang, Y., +, JSSC May 2019 1363-
1374

A Broadband CMOS RF Front End for Direct Sampling Satellite Receivers. 
Fang, J., +, JSSC Aug. 2019 2140-2148

A Flexible Phased-Array Architecture for Reception and Rapid Direc-
tion-of-Arrival Finding Utilizing Pseudo-Random Antenna Weight Mod-
ulation and Compressive Sampling. Bajor, M., +, JSSC May 2019 1315-
1328

A Harmonic-Selective Multi-Band Wireless Receiver With Digital Har-
monic Rejection Calibration. Wu, H., +, JSSC March 2019 796-807

A Mm-Wave Wideband MIMO RX With Instinctual Array-Based Blocker/
Signal Management for Ultralow-Latency Communication. Huang, M., +, 
JSSC Dec. 2019 3553-3564

A Quantized Analog RF Front End. Musayev, J., +, JSSC July 2019 1929-
1940

A Reconfigurable 28-/37-GHz MMSE-Adaptive Hybrid-Beamforming 
Receiver for Carrier Aggregation and Multi-Standard MIMO Communica-
tion. Mondal, S., +, JSSC May 2019 1391-1406

Analysis and Design of a Full-Duplex Two-Element MIMO Circula-
tor-Receiver With High TX Power Handling Exploiting MIMO RF and 
Shared-Delay Baseband Self-Interference Cancellation. Baraani Dast-
jerdi, M., +, JSSC Dec. 2019 3525-3540

Design and Analysis of a DCO-Based Phase-Tracking RF Receiver for IoT 
Applications. Liu, Y., +, JSSC March 2019 785-795

Enhanced Interference Rejection Bluetooth Low-Energy Back-Channel 
Receiver With LO Frequency Hopping. Alghaihab, A., +, JSSC July 2019 
2019-2027

Interference Robust Detector-First Near-Zero Power Wake-Up Receiver. 
Moody, J., +, JSSC Aug. 2019 2149-2162

Secure Satellite Communication Digital IF CMOS Q-Band Transmitter and 
K-Band Receiver. LaRocca, T.R., +, JSSC May 2019 1329-1338

Simultaneous Transmission of Up To 94-mW Self-Regulated Wireless 
Power and Up To 5-Mb/s Reverse Data Over a Single Pair of Coils. Pan, J., 
+, JSSC April 2019 1003-1016

Ultrasonic Wake-Up With Precharged Transducers. Rekhi, A.S., +, JSSC May 
2019 1475-1486

Wide-Band RF Front End for SAW-Less Receivers Employing Active Feed-
back and Far Out-of-Band Blocker Rejection Circuit. Rasekh, A., +, JSSC 
June 2019 1528-1540

Radio transceivers
85–110-GHz CMOS Magnetic-Free Nonreciprocal Components for 

Full-Duplex Transceivers. Yang, C., +, JSSC Feb. 2019 368-379
A 0.25–27-Gb/s PAM4/NRZ Transceiver With Adaptive Power CDR and 

Jitter Analysis. Komatsu, Y., +, JSSC Oct. 2019 2802-2811
A 1.17-pJ/b, 25-Gb/s/pin Ground-Referenced Single-Ended Serial Link for 

Off- and On-Package Communication Using a Process- and Temperature- 
Adaptive Voltage Regulator. Poulton, J.W., +, JSSC Jan. 2019 43-54

A 28-GHz CMOS Phased-Array Transceiver Based on LO Phase-Shifting 
Architecture With Gain Invariant Phase Tuning for 5G New Radio. Pang, 
J., +, JSSC May 2019 1228-1242

A 4-GHz Low-Power, Multi-User Approximate Zero-IF FM-UWB Trans-
ceiver for IoT. Kopta, V., +, JSSC Sept. 2019 2462-2474

A 50.1-Gb/s 60-GHz CMOS Transceiver for IEEE 802.11ay With Calibra-
tion of LO Feedthrough and I/Q Imbalance. Pang, J., +, JSSC May 2019 
1375-1390

A 60-GHz 3.0-Gb/s Spectrum Efficient BPOOK Transceiver for Low-Power 
Short-Range Wireless in 65-nm CMOS. Wang, Y., +, JSSC May 2019 1363-
1374

A 64-Gb/s 4-PAM Transceiver Utilizing an Adaptive Threshold ADC in 
16-nm FinFET. Wang, L., +, JSSC Feb. 2019 452-462

A CMOS MedRadio Transceiver With Supply-Modulated Power Saving 
Technique for an Implantable Brain–Machine Interface System. Lee, M., 
+, JSSC June 2019 1541-1552

A Four-Camera VGA-Resolution Capsule Endoscope System With 80-Mb/s 
Body Channel Communication Transceiver and Sub-Centimeter Range 
Capsule Localization. Jang, J., +, JSSC Feb. 2019 538-549

A Fully Integrated 384-Element, 16-Tile, W-Band Phased Array With 
Self-Alignment and Self-Test. Shahramian, S., +, JSSC Sept. 2019 2419-
2434

A Low-Power Compact IEEE 802.15.6 Compatible Human Body Commu-
nication Transceiver With Digital Sigma–Delta IIR Mask Shaping. Zhao, 
B., +, JSSC Feb. 2019 346-357

A Millimeter-Wave CMOS Transceiver With Digitally Pre-Distorted PAM-4 
Modulation for Contactless Communications. Kim, Y., +, JSSC June 2019 
1600-1612

A Sub-6-GHz 5G New Radio RF Transceiver Supporting EN-DC With 3.15-
Gb/s DL and 1.27-Gb/s UL in 14-nm FinFET CMOS. Lee, J., +, JSSC Dec. 
2019 3541-3552

An IR-UWB CMOS Transceiver for High-Data-Rate, Low-Power, and 
Short-Range Communication. Lee, G., +, JSSC Aug. 2019 2163-2174

BodyWire: A 6.3-pJ/b 30-Mb/s −30-dB SIR-Tolerant Broadband Inter-
ference-Robust Human Body Communication Transceiver Using Time 
Domain Interference Rejection. Maity, S., +, JSSC Oct. 2019 2892-2906

Radio transmitters
A 0.2-V Energy-Harvesting BLE Transmitter With a Micropower Manager 

Achieving 25% System Efficiency at 0-dBm Output and 5.2-nW Sleep 
Power in 28-nm CMOS. Yang, S., +, JSSC May 2019 1351-1362

A 1.5–1.9-GHz All-Digital Tri-Phasing Transmitter With an Integrated Mul-
tilevel Class-D Power Amplifier Achieving 100-MHz RF Bandwidth. Lem-
berg, J., +, JSSC June 2019 1517-1527

A 28-GHz Flip-Chip Packaged Chireix Transmitter With On-Antenna Out-
phasing Active Load Modulation. Li, S., +, JSSC May 2019 1243-1253

A 42.2-Gb/s 4.3-pJ/b 60-GHz Digital Transmitter With 12-b/Symbol Polar-
ization MIMO. Thakkar, C., +, JSSC Dec. 2019 3565-3576

A Compact Transformer-Combined Polar/Quadrature Reconfigurable Dig-
ital Power Amplifier in 28-nm Logic LP CMOS. Yin, Y., +, JSSC March 
2019 709-719

Analysis and Design of a Full-Duplex Two-Element MIMO Circula-
tor-Receiver With High TX Power Handling Exploiting MIMO RF and 
Shared-Delay Baseband Self-Interference Cancellation. Baraani Dast-
jerdi, M., +, JSSC Dec. 2019 3525-3540
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Analysis and Design of an Ultra-Low-Power Bluetooth Low-Energy Trans-
mitter With Ring Oscillator-Based ADPLL and 4# Frequency Edge Com-
biner. Chen, X., +, JSSC May 2019 1339-1350

Analysis and Design of High-Order QAM Direct-Modulation Transmitter 
for High-Speed Point-to-Point mm-Wave Wireless Links. Wang, H., +, 
JSSC Nov. 2019 3161-3179

Secure Satellite Communication Digital IF CMOS Q-Band Transmitter and 
K-Band Receiver. LaRocca, T.R., +, JSSC May 2019 1329-1338

Ultrasonic Wake-Up With Precharged Transducers. Rekhi, A.S., +, JSSC May 
2019 1475-1486

Radiofrequency integrated circuits
A Fully Integrated 384-Element, 16-Tile, W-Band Phased Array With 

Self-Alignment and Self-Test. Shahramian, S., +, JSSC Sept. 2019 2419-
2434

Interference Robust Detector-First Near-Zero Power Wake-Up Receiver. 
Moody, J., +, JSSC Aug. 2019 2149-2162

Introduction to the Special Section on the 2018 RFIC Symposium. Hella, 
M.M., JSSC May 2019 1199

Radiofrequency interference
Analysis and Design of a Full-Duplex Two-Element MIMO Circula-

tor-Receiver With High TX Power Handling Exploiting MIMO RF and 
Shared-Delay Baseband Self-Interference Cancellation. Baraani Dast-
jerdi, M., +, JSSC Dec. 2019 3525-3540

Interference Robust Detector-First Near-Zero Power Wake-Up Receiver. 
Moody, J., +, JSSC Aug. 2019 2149-2162

Radiofrequency power transmission
A 13.56 MHz, 94.1% Peak Efficiency CMOS Active Rectifier With Adaptive 

Delay Time Control for Wireless Power Transmission Systems. Xue, Z., +, 
JSSC June 2019 1744-1754

Analysis, Modeling, and Design of a 2.45-GHz RF Energy Harvester for 
SWIPT IoT Smart Sensors. Xu, P., +, JSSC Oct. 2019 2717-2729

Simultaneous Transmission of Up To 94-mW Self-Regulated Wireless 
Power and Up To 5-Mb/s Reverse Data Over a Single Pair of Coils. Pan, J., 
+, JSSC April 2019 1003-1016

Random noise
A Time-Resolved NIR Lock-In Pixel CMOS Image Sensor With Back-

ground Cancelling Capability for Remote Heart Rate Detection. Cao, C., 
+, JSSC April 2019 978-991

Self-Convergent Trimming SRAM True Random Number Generation With 
In-Cell Storage. Yeh, P., +, JSSC Sept. 2019 2614-2621

Random number generation
A 1-pJ/bit 80-Gb/s 215-1 PRBS Generator With a Modified Cherry–Hooper 

Output Driver. Khafaji, M.M., +, JSSC July 2019 2059-2069
An All-Digital Unified Physically Unclonable Function and True Random 

Number Generator Featuring Self-Calibrating Hierarchical Von Neumann 
Extraction in 14-nm Tri-gate CMOS. Satpathy, S.K., +, JSSC April 2019 
1074-1085

Self-Convergent Trimming SRAM True Random Number Generation With 
In-Cell Storage. Yeh, P., +, JSSC Sept. 2019 2614-2621

Random sequences
A 1-pJ/bit 80-Gb/s 215-1 PRBS Generator With a Modified Cherry–Hooper 

Output Driver. Khafaji, M.M., +, JSSC July 2019 2059-2069
Random-access storage

A 1-Mb 28-nm 1T1MTJ STT-MRAM With Single-Cap Offset-Cancelled 
Sense Amplifier and In Situ Self-Write-Termination. Dong, Q., +, JSSC 
Jan. 2019 231-239

A 130-nm Ferroelectric Nonvolatile System-on-Chip With Direct Peripheral 
Restore Architecture for Transient Computing System. Liu, Y., +, JSSC 
March 2019 885-895

RC circuits
High-Linearity Bottom-Plate Mixing Technique With Switch Sharing for 

N-path Filters/Mixers. Lien, Y., +, JSSC Feb. 2019 323-335
Readout electronics

A 1.17-Megapixel CMOS Image Sensor With 1.5 A/D Conversions per Dig-
ital CDS Pixel Readout and Four In-Pixel Gain Steps. Janbu, O., +, JSSC 
Sept. 2019 2568-2578

A 141-nW High-Voltage MEMS Gyroscope Drive Interface Circuit Based 
on Flying Capacitors. Marx, M., +, JSSC Feb. 2019 511-523

A 15-nW per Sensor Interference-Immune Readout IC for Capacitive Touch 
Sensors. Hussaini, S., +, JSSC July 2019 1874-1882

A 22-bit Read-Out IC With 7-ppm INL and Sub-100- n Hz 1/f Corner for DC 
Measurement Systems. Jun, J., +, JSSC Nov. 2019 3086-3096

A 30-frames/s, 252 # 144 SPAD Flash LiDAR With 1728 Dual-Clock 48.8-
ps TDCs, and Pixel-Wise Integrated Histogramming. Zhang, C., +, JSSC 
April 2019 1137-1151

A 5500-frames/s 85-GOPS/W 3-D Stacked BSI Vision Chip Based on Par-
allel In-Focal-Plane Acquisition and Processing. Millet, L., +, JSSC April 
2019 1096-1105

A Bio-Impedance Readout IC With Digital-Assisted Baseline Cancellation 
for Two-Electrode Measurement. Ha, H., +, JSSC Nov. 2019 2969-2979

A Data-Compressive 1.5/2.75-bit Log-Gradient QVGA Image Sensor With 
Multi-Scale Readout for Always-On Object Detection. Young, C., +, JSSC 
Nov. 2019 2932-2946

A Modular, Direct Time-of-Flight Depth Sensor in 45/65-nm 3-D-Stacked 
CMOS Technology. Ronchini Ximenes, A., +, JSSC Nov. 2019 3203-3214

A Mutual Capacitance Touch Readout IC With 64% Reduced-Power Adia-
batic Driving Over Heavily Coupled Touch Screen. Park, J., +, JSSC June 
2019 1694-1704

A Physically Unclonable Function Using Soft Oxide Breakdown Featuring 
0% Native BER and 51.8 fJ/bit in 40-nm CMOS. Chuang, K., +, JSSC Oct. 
2019 2765-2776

A Reconfigurable 3-D-Stacked SPAD Imager With In-Pixel Histogramming 
for Flash LIDAR or High-Speed Time-of-Flight Imaging. Hutchings, S.W., 
+, JSSC Nov. 2019 2947-2956

A Reference-Free Temperature-Dependency-Compensating Readout 
Scheme for Phase-Change Memory Using Flash-ADC-Configured Sense 
Amplifiers. Jin, D., +, JSSC June 2019 1812-1823

A Time-Resolved NIR Lock-In Pixel CMOS Image Sensor With Back-
ground Cancelling Capability for Remote Heart Rate Detection. Cao, C., 
+, JSSC April 2019 978-991

An Energy-Efficient 3.7-nV/:Hz Bridge Readout IC With a Stable Bridge 
Offset Compensation Scheme. Jiang, H., +, JSSC March 2019 856-864

Real-time systems
A Real-Time, 1.89-GHz Bandwidth, 175-kHz Resolution Sparse Spectral 

Analysis RISC-V SoC in 16-nm FinFET. Wang, A., +, JSSC July 2019 
1993-2008

Navion: A 2-mW Fully Integrated Real-Time Visual-Inertial Odometry 
Accelerator for Autonomous Navigation of Nano Drones. Suleiman, A., +, 
JSSC April 2019 1106-1119

Receivers
A 2# Blind Oversampling FSE Receiver With Combined Adaptive Equal-

ization and Infinite-Range Timing Recovery. Son, S., +, JSSC Oct. 2019 
2823-2832

A 52-Gb/s ADC-Based PAM-4 Receiver With Comparator-Assisted 2-bit/
Stage SAR ADC and Partially Unrolled DFE in 65-nm CMOS. Kiran, S., 
+, JSSC March 2019 659-671

A Fully Adaptive 19–58-Gb/s PAM-4 and 9.5–29-Gb/s NRZ Wireline Trans-
ceiver With Configurable ADC in 16-nm FinFET. Upadhyaya, P., +, JSSC 
Jan. 2019 18-28

Sub-nW Wake-Up Receivers With Gate-Biased Self-Mixers and Time-En-
coded Signal Processing. Mangal, V., +, JSSC Dec. 2019 3513-3524

Reconfigurable architectures
An Energy-Efficient Reconfigurable Processor for Binary-and Ternary- 

Weight Neural Networks With Flexible Data Bit Width. Yin, S., +, JSSC 
April 2019 1120-1136

Rectification
An Inductive Voltage-/Current-Mode Integrated Power Management With 

Seamless Mode Transition and Energy Recycling. Sadeghi Gougheri, H., 
+, JSSC March 2019 874-884

Rectifiers
A Fully Integrated Split-Electrode SSHC Rectifier for Piezoelectric Energy 

Harvesting. Du, S., +, JSSC June 2019 1733-1743
Analysis and Design of a Multi-Step Bias-Flip Rectifier for Piezoelectric 

Energy Harvesting. Javvaji, S., +, JSSC Sept. 2019 2590-2600
Analysis, Modeling, and Design of a 2.45-GHz RF Energy Harvester for 

SWIPT IoT Smart Sensors. Xu, P., +, JSSC Oct. 2019 2717-2729



3652 IEEE JOURNAL OF SOLID-STATE CIRCUITS

+ Check author entry for coauthors

Design of Sub-Gigahertz Reconfigurable RF Energy Harvester From −22 to 
4 dBm With 99.8% Peak MPPT Power Efficiency. Zeng, Z., +, JSSC Sept. 
2019 2601-2613

Rectifying circuits
A 13.56 MHz, 94.1% Peak Efficiency CMOS Active Rectifier With Adaptive 

Delay Time Control for Wireless Power Transmission Systems. Xue, Z., +, 
JSSC June 2019 1744-1754

An Efficient Piezoelectric Energy Harvesting Interface Circuit Using a 
Sense-and-Set Rectifier. Peng, Y., +, JSSC Dec. 2019 3348-3361

Recurrent neural networks
A 135-mW 1.70TOPS Sparse Video Sequence Inference SoC for Action 

Classification. Chen, T., +, JSSC July 2019 2081-2090
Reduced instruction set computing

A 135-mW 1.70TOPS Sparse Video Sequence Inference SoC for Action 
Classification. Chen, T., +, JSSC July 2019 2081-2090

A Mixed-Signal RISC-V Signal Analysis SoC Generator With a 16-nm Fin-
FET Instance. Bailey, S., +, JSSC Oct. 2019 2786-2801

A Real-Time, 1.89-GHz Bandwidth, 175-kHz Resolution Sparse Spectral 
Analysis RISC-V SoC in 16-nm FinFET. Wang, A., +, JSSC July 2019 
1993-2008

An Energy-Efficient Reconfigurable DTLS Cryptographic Engine for Secur-
ing Internet-of-Things Applications. Banerjee, U., +, JSSC Aug. 2019 
2339-2352

Redundancy
A Two-Step ADC With a Continuous-Time SAR-Based First Stage. Shen, L., 

+, JSSC Dec. 2019 3375-3385
Reference circuits

A 1-V Bandgap Reference in 7-nm FinFET With a Programmable Tempera-
ture Coefficient and Inaccuracy of ±0.2% From −45°C to 125°C. Kamath, 
U., +, JSSC July 2019 1830-1840

A 192-pW Voltage Reference Generating Bandgap–Vth With Process and 
Temperature Dependence Compensation. Ji, Y., +, JSSC Dec. 2019 3281-
3291

A 2.5 ppm/°C 1.05-MHz Relaxation Oscillator With Dynamic Frequency- 
Error Compensation and Fast Start-Up Time. Liu, N., +, JSSC July 2019 
1952-1959

A Sub-nW/kHz Relaxation Oscillator With Ratioed Reference and Sub-
Clock Power Gated Comparator. Savanth, A., +, JSSC Nov. 2019 3097-
3106

Registers
A Two-Step ADC With a Continuous-Time SAR-Based First Stage. Shen, L., 

+, JSSC Dec. 2019 3375-3385
Regression analysis

A 1.06-nW Smart ECG Processor in 65-nm CMOS for Real-Time Biomet-
ric Authentication and Personal Cardiac Monitoring. Yin, S., +, JSSC Aug. 
2019 2316-2326

Relaxation oscillators
A 2.5 ppm/°C 1.05-MHz Relaxation Oscillator With Dynamic Frequency- 

Error Compensation and Fast Start-Up Time. Liu, N., +, JSSC July 2019 
1952-1959

A Low-Power, Differential Relaxation Oscillator With the Self-Threshold- 
Tracking and Swing-Boosting Techniques in 0.18-nm CMOS. Lu, S., +, 
JSSC Feb. 2019 392-402

A pW-Power Hz-Range Oscillator Operating With a 0.3–1.8-V Unregulated 
Supply. Aiello, O., +, JSSC May 2019 1487-1496

A Sub-nW/kHz Relaxation Oscillator With Ratioed Reference and Sub-
Clock Power Gated Comparator. Savanth, A., +, JSSC Nov. 2019 3097-
3106

Study and Design of a Fast Start-Up Crystal Oscillator Using Precise Dith-
ered Injection and Active Inductance. Karimi-Bidhendi, A., +, JSSC Sept. 
2019 2543-2554

Remotely operated vehicles
Navion: A 2-mW Fully Integrated Real-Time Visual-Inertial Odometry 

Accelerator for Autonomous Navigation of Nano Drones. Suleiman, A., +, 
JSSC April 2019 1106-1119

Resistive RAM
A ReRAM Macro Using Dynamic Trip-Point-Mismatch Sampling Current- 

Mode Sense Amplifier and Low-DC Voltage-Mode Write-Termination 

Scheme Against Resistance and Write-Delay Variation. Lo, C., +, JSSC 
Feb. 2019 584-595

Resistors
A 6800-nm2 Resistor-Based Temperature Sensor With ±0.35 °C (3v ) Inac-

curacy in 180-nm CMOS. Angevare, J.A., +, JSSC Oct. 2019 2649-2657
Resonator filters

Integrated Synthetic Fourth-Order Q-Enhanced Bandpass Filter With High 
Dynamic Range, Tunable Frequency, and Fractional Bandwidth Control. 
Amin, F., +, JSSC March 2019 768-784

RF Filter Synthesis Based on Passively Coupled N-Path Resonators. Song, 
P., +, JSSC Sept. 2019 2475-2486

Resource allocation
An Energy-Efficient Reconfigurable Processor for Binary-and Ternary- 

Weight Neural Networks With Flexible Data Bit Width. Yin, S., +, JSSC 
April 2019 1120-1136

Robot vision
Navion: A 2-mW Fully Integrated Real-Time Visual-Inertial Odometry 

Accelerator for Autonomous Navigation of Nano Drones. Suleiman, A., +, 
JSSC April 2019 1106-1119

Robust control
A 10-mW 16-b 15-MS/s Two-Step SAR ADC With 95-dB DR Using 

Dual-Deadzone Ring Amplifier. ElShater, A., +, JSSC Dec. 2019 3410-
3420

S

Sample and hold circuits
A 9.1-ENOB 6-mW 10-Bit 500-MS/s Pipelined-SAR ADC With Cur-

rent-Mode Residue Processing in 28-nm CMOS. Moon, K., +, JSSC Sept. 
2019 2532-2542

Sampled data systems
A 52% Peak Efficiency > 1-W Isolated Power Transfer System Using Fully 

Integrated Transformer With Magnetic Core. Zhuo, Y., +, JSSC Dec. 2019 
3326-3335

Sampling methods
A 22-bit Read-Out IC With 7-ppm INL and Sub-100- n Hz 1/f Corner for DC 

Measurement Systems. Jun, J., +, JSSC Nov. 2019 3086-3096
Satellite communication

A Broadband CMOS RF Front End for Direct Sampling Satellite Receivers. 
Fang, J., +, JSSC Aug. 2019 2140-2148

Secure Satellite Communication Digital IF CMOS Q-Band Transmitter and 
K-Band Receiver. LaRocca, T.R., +, JSSC May 2019 1329-1338

Scaling circuits
Reconfigurable Clock Networks for Wide Voltage Scaling. Lin, L., +, JSSC 

Sept. 2019 2622-2631
Secondary cells

A 42 nJ/Conversion On-Demand State-of-Charge Indicator for Miniature 
IoT Li-Ion Batteries. Jeong, J., +, JSSC Feb. 2019 524-537

A Fully Integrated Li-Ion-Compatible Hybrid Four-Level DC–DC Converter 
in 28-nm FDSOI. Amin, S.S., +, JSSC March 2019 720-732

AC-Coupled Stacked Dual-Active-Bridge DC–DC Converter for Integrated 
Lithium-Ion Battery Power Delivery. Li, Y., +, JSSC March 2019 733-744

Semiconductor device breakdown
A Physically Unclonable Function Using Soft Oxide Breakdown Featuring 

0% Native BER and 51.8 fJ/bit in 40-nm CMOS. Chuang, K., +, JSSC Oct. 
2019 2765-2776

Semiconductor device reliability
A Versatile CMOS Transistor Array IC for the Statistical Characterization 

of Time-Zero Variability, RTN, BTI, and HCI. Diaz-Fortuny, J., +, JSSC 
Feb. 2019 476-488

Semiconductor lasers
An Electronic Dispersion Compensation Transceiver for 10- and 28-Gb/s 

Directly Modulated Lasers-Based Optical Links. Kwon, K., +, JSSC Jan. 
2019 55-64

Sensor arrays
A 30-frames/s, 252 # 144 SPAD Flash LiDAR With 1728 Dual-Clock 48.8-

ps TDCs, and Pixel-Wise Integrated Histogramming. Zhang, C., +, JSSC 
April 2019 1137-1151
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A CMOS Electrochemical Biochip With 32# 32 Three-Electrode Voltam-
metry Pixels. Manickam, A., +, JSSC Nov. 2019 2980-2990

A Sub-100 nm-Range-Resolution Time-of-Flight Range Image Sensor With 
Three-Tap Lock-In Pixels, Non-Overlapping Gate Clock, and Reference 
Plane Sampling. Yasutomi, K., +, JSSC Aug. 2019 2291-2303

An 80 # 25 Pixel CMOS Single-Photon Sensor With Flexible On-Chip 
Time Gating of 40 Subarrays for Solid-State 3-D Range Imaging. Ruo-
kamo, H., +, JSSC Feb. 2019 501-510

Energy-Efficient Motion-Triggered IoT CMOS Image Sensor With Capaci-
tor Array-Assisted Charge-Injection SAR ADC. Choo, K.D., +, JSSC Nov. 
2019 2921-2931

Sensors
A pW-Power Hz-Range Oscillator Operating With a 0.3–1.8-V Unregulated 

Supply. Aiello, O., +, JSSC May 2019 1487-1496
Interference Robust Detector-First Near-Zero Power Wake-Up Receiver. 

Moody, J., +, JSSC Aug. 2019 2149-2162
Sequential circuits

Ultra-Low Power 18-Transistor Fully Static Contention-Free Single-Phase 
Clocked Flip-Flop in 65-nm CMOS. Cai, Y., +, JSSC Feb. 2019 550-559

Shift registers
Capacitorless Self-Clocked All-Digital Low-Dropout Regulator. Akram, 

M.A., +, JSSC Jan. 2019 266-276
Ultra-Low Power 18-Transistor Fully Static Contention-Free Single-Phase 

Clocked Flip-Flop in 65-nm CMOS. Cai, Y., +, JSSC Feb. 2019 550-559
Sigma-delta modulation

A 0.4-V 13-bit 270-kS/s SAR-ISDM ADC With Opamp-Less Time-Domain 
Integrator. Hsieh, S., +, JSSC June 2019 1648-1656

A 550-nW 20-kHz BW 100.8-dB SNDR Linear- Exponential Multi-Bit 
Incremental RD ADC With 256 Clock Cycles in 65-nm CMOS. Wang, B., 
+, JSSC April 2019 1161-1172

A 6800-nm2 Resistor-Based Temperature Sensor With ±0.35 °C (3v ) Inac-
curacy in 180-nm CMOS. Angevare, J.A., +, JSSC Oct. 2019 2649-2657

A CMOS Electrochemical Biochip With 32# 32 Three-Electrode Voltam-
metry Pixels. Manickam, A., +, JSSC Nov. 2019 2980-2990

A Low-Power Compact IEEE 802.15.6 Compatible Human Body Commu-
nication Transceiver With Digital Sigma–Delta IIR Mask Shaping. Zhao, 
B., +, JSSC Feb. 2019 346-357

Signal classification
Design of an Always-On Deep Neural Network-Based 1-nW Voice Activity 

Detector Aided With a Customized Software Model for Analog Feature 
Extraction. Yang, M., +, JSSC June 2019 1764-1777

Signal generators
Analysis and Design of Wideband I/Q CMOS 100–200 Gb/s Modulators. 

Al-Rubaye, H., +, JSSC Sept. 2019 2361-2374
Signal processing

A Real-Time, 1.89-GHz Bandwidth, 175-kHz Resolution Sparse Spectral 
Analysis RISC-V SoC in 16-nm FinFET. Wang, A., +, JSSC July 2019 
1993-2008

Signal reconstruction
A 232–1996-kS/s Robust Compressive Sensing Reconstruction Engine for 

Real-Time Physiological Signals Monitoring. Chen, T., +, JSSC Jan. 2019 
307-317

Signal sampling
A 232–1996-kS/s Robust Compressive Sensing Reconstruction Engine for 

Real-Time Physiological Signals Monitoring. Chen, T., +, JSSC Jan. 2019 
307-317

A Dynamic Power Reduction Technique for Incremental RD Modulators. 
Vogelmann, P., +, JSSC May 2019 1455-1467

Silicon
20-nm In0.8Ga0.2As MOSHEMT MMIC Technology on Silicon. Tessmann, 

A., +, JSSC Sept. 2019 2411-2418
A 28-/37-/39-GHz Linear Doherty Power Amplifier in Silicon for 5G Appli-

cations. Hu, S., +, JSSC June 2019 1586-1599
A Nonuniform Sparse 2-D Large-FOV Optical Phased Array With a Low-

Power PWM Drive. Fatemi, R., +, JSSC May 2019 1200-1215
A Single-Chip Optical Phased Array in a Wafer-Scale Silicon Photonics/

CMOS 3D-Integration Platform. Kim, T., +, JSSC Nov. 2019 3061-3074

Compensation Pixel Circuit to Improve Image Quality for Mobile AMOLED 
Displays. Lin, C., +, JSSC Feb. 2019 489-500

Silicon compounds
A Three-Stage 18.5–24-GHz GaN-on-SiC 4 W 40% Efficient MMIC PA. 

Duffy, M.R., +, JSSC Sept. 2019 2402-2410
Silicon germanium

Introduction to the Special Section on the 2018 IEEE BCICTS Conference. 
Shahramian, S., JSSC Sept. 2019 2359-2360

Silicon-on-insulator
A 64 Gb/s Low-Power Transceiver for Short-Reach PAM-4 Electrical Links 

in 28-nm FDSOI CMOS. Depaoli, E., +, JSSC Jan. 2019 6-17
A DC-to-108-GHz CMOS SOI Distributed Power Amplifier and Modulator 

Driver Leveraging Multi-Drive Complementary Stacked Cells. El-Aassar, 
O., +, JSSC Dec. 2019 3437-3451

A Differential Optical Receiver With Monolithic Split-Microring Photode-
tector. Mehta, N., +, JSSC Aug. 2019 2230-2242

A Fully Integrated Li-Ion-Compatible Hybrid Four-Level DC–DC Converter 
in 28-nm FDSOI. Amin, S.S., +, JSSC March 2019 720-732

A Mm-Wave Wideband MIMO RX With Instinctual Array-Based Blocker/
Signal Management for Ultralow-Latency Communication. Huang, M., +, 
JSSC Dec. 2019 3553-3564

A Nonuniform Sparse 2-D Large-FOV Optical Phased Array With a Low-
Power PWM Drive. Fatemi, R., +, JSSC May 2019 1200-1215

An 88-fJ/40-MHz [0.4 V]–0.61-pJ/1-GHz [0.9 V] Dual-Mode Logic 8 # 8 
bit Multiplier Accumulator With a Self-Adjustment Mechanism in 28-nm 
FD-SOI. Taco, R., +, JSSC Feb. 2019 560-568

An 8T SRAM With On-Chip Dynamic Reliability Management and Two-
Phase Write Operation in 28-nm FDSOI. Lee, Z.C., +, JSSC July 2019 
2091-2101

Analysis and Design of Wideband I/Q CMOS 100–200 Gb/s Modulators. 
Al-Rubaye, H., +, JSSC Sept. 2019 2361-2374

Fast & Energy Efficient Start-Up of Crystal Oscillators by Self-Timed 
Energy Injection. Lechevallier, J.B., +, JSSC Nov. 2019 3107-3117

Non-Magnetic CMOS Switched-Transmission-Line Circulators With High 
Power Handling and Antenna Balancing: Theory and Implementation. 
Nagulu, A., +, JSSC May 2019 1288-1303

Single-Chip 3072-Element-Channel Transceiver/128-Subarray-Channel 2-D 
Array IC With Analog RX and All-Digital TX Beamformer for Echocardi-
ography. Igarashi, Y., +, JSSC Sept. 2019 2555-2567

Solid state circuit design
Guest Editorial: Special Section on the 48th European Solid-State Circuits 

Conference (ESSCIRC). Rodriguez-Vazquez, A., +, JSSC July 2019 1827-
1829

Introduction to the Special Issue on the 2019 IEEE International Solid-State 
Circuits Conference (ISSCC). Chae, Y., +, JSSC Dec. 2019 3243-3246

Introduction to the Special Section on the 2019 IEEE International Solid- 
State Circuits Conference (ISSCC). Mohseni, P., +, JSSC Nov. 2019 2919-
2920

Solid state circuits
Guest Editorial: Special Section on the 48th European Solid-State Circuits 

Conference (ESSCIRC). Rodriguez-Vazquez, A., +, JSSC July 2019 1827-
1829

Introduction to the Special Issue on the 2018 International Solid-State Cir-
cuits Conference (ISSCC). Frans, Y., +, JSSC Jan. 2019 3-5

Introduction to the Special Issue on the 2019 IEEE International Solid-State 
Circuits Conference (ISSCC). Chae, Y., +, JSSC Dec. 2019 3243-3246

Introduction to the Special Section on the 2018 Asian Solid-State Circuits 
Conference (A-SSCC). Park, H., +, JSSC Oct. 2019 2635-2636

Introduction to the Special Section on the 2019 IEEE International Sol-
id-State Circuits Conference (ISSCC). Mohseni, P., +, JSSC Nov. 2019 
2919-2920

Space division multiplexing
85–110-GHz CMOS Magnetic-Free Nonreciprocal Components for 

Full-Duplex Transceivers. Yang, C., +, JSSC Feb. 2019 368-379
Sparse matrices

A 135-mW 1.70TOPS Sparse Video Sequence Inference SoC for Action 
Classification. Chen, T., +, JSSC July 2019 2081-2090
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Spatial variables measurement
A Modular, Direct Time-of-Flight Depth Sensor in 45/65-nm 3-D-Stacked 

CMOS Technology. Ronchini Ximenes, A., +, JSSC Nov. 2019 3203-3214
Spatiotemporal phenomena

A 135-mW 1.70TOPS Sparse Video Sequence Inference SoC for Action 
Classification. Chen, T., +, JSSC July 2019 2081-2090

Special issues and sections
Guest Editorial: Special Section on the 48th European Solid-State Circuits 

Conference (ESSCIRC). Rodriguez-Vazquez, A., +, JSSC July 2019 1827-
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Introduction to the Special Issue on the 2018 International Solid-State Cir-
cuits Conference (ISSCC). Frans, Y., +, JSSC Jan. 2019 3-5

Introduction to the Special Issue on the 2018 Symposium on VLSI Circuits. 
Chang, K., +, JSSC April 2019 911-913

Introduction to the Special Issue on the 2019 IEEE International Solid-State 
Circuits Conference (ISSCC). Chae, Y., +, JSSC Dec. 2019 3243-3246

Introduction to the Special Section on the 2018 Asian Solid-State Circuits 
Conference (A-SSCC). Park, H., +, JSSC Oct. 2019 2635-2636

Introduction to the Special Section on the 2018 Custom Integrated Circuits 
Conference. Palermo, S., +, JSSC March 2019 611-612

Introduction to the Special Section on the 2018 IEEE BCICTS Conference. 
Shahramian, S., JSSC Sept. 2019 2359-2360

Introduction to the Special Section on the 2018 RFIC Symposium. Hella, 
M.M., JSSC May 2019 1199

Introduction to the Special Section on the 2019 IEEE International Solid- 
State Circuits Conference (ISSCC). Mohseni, P., +, JSSC Nov. 2019 2919-
2920

Spectral analysis
A Real-Time, 1.89-GHz Bandwidth, 175-kHz Resolution Sparse Spectral 

Analysis RISC-V SoC in 16-nm FinFET. Wang, A., +, JSSC July 2019 
1993-2008

Spectrometers
Chip-Scale Molecular Clock. Wang, C., +, JSSC April 2019 914-926

SPICE
A 1-V Bandgap Reference in 7-nm FinFET With a Programmable Tempera-

ture Coefficient and Inaccuracy of ±0.2% From −45°C to 125°C. Kamath, 
U., +, JSSC July 2019 1830-1840

Spread spectrum communication
A 0.4–1.0 GHz, 47 MHop/s Frequency-Hopped TXR Front End With 20 dB 

In-Band Blocker Rejection. Mousavi, N., +, JSSC July 2019 1917-1928
SRAM chips

A 1-Mb 28-nm 1T1MTJ STT-MRAM With Single-Cap Offset-Cancelled 
Sense Amplifier and In Situ Self-Write-Termination. Dong, Q., +, JSSC 
Jan. 2019 231-239

A 16-nm Always-On DNN Processor With Adaptive Clocking and Multi- 
Cycle Banked SRAMs. Lee, S.K., +, JSSC July 2019 1982-1992

A 23.6-Mb/mm2 SRAM in 10-nm FinFET Technology With Pulsed-pMOS 
TVC and Stepped-WL for Low-Voltage Applications. Guo, Z., +, JSSC 
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