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LC-KO: A Congestion-Aware and Area & Timing-Oriented Placement Method....337
Zhixiong Di, Qianyin Xiang, Quanyuan Feng (The School of Information Science and Technology,
Southwest Jiaotong University) Yanlong Wang (MARVELL), Shuang Qiao (NVIDIA)

A VLSI Global Placement Solver Based on Proximal Alternating Direction Method....341
Jianli Chen, Zheng Peng, Wenxing Zhu (Center for Discrete Mathematics and Theoretical Computer

Science, Fuzhou University)

DPALS: A Dynamic Programming-based Algorithm for Two-level Approximate Logic Synthesis....345
Chen Zou (The State Key Lab of ASIC & System, Fudan University), Weikang Qian(UM-SJTU Joint
Institute, Shanghai Jiao Tong University), Jie Han (Department of Electrical and Computer
Engineering, University of Alberta)
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Timing Speculation....349
Shinnosuke Yoshida, Youhua Shi, Masao Yanagisawa, Nozomu Togawa (Department of Computer

Science and Communications Engineering, Waseda University)

SESSION C4
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A 28-Gb/s 60-GHz Wireless Transceiver in 65nm CMOS with 64QAM Capability (invited paper)....353
Kenichi Okada (Tokyo Institute of Technology, Ookayama, Meguro-ku, Tokyo , Japan)

An All-Digital Quadrature RF Transmitter with 8-bit * A Modulation....357
Pan Xue, Yilei Shen, Yang Zhao, Zhiliang Hong (State Key Laboratory of ASIC & System, Fudan
University, Shanghai, China)

A 30-GHz to 39-GHz mm-Wave Low-power Injection-locked Frequency Divider in 65nm CMOS....361
Guangyao Zhou, Shunli Ma, Fazhi An (State Key Laboratory of ASIC and System, Fudan University,
Shanghai, China)Ning Li, Fan Ye, Junyan Ren (State Key Laboratory of ASIC and System, Fudan
University, Shanghai, China,Department of Microelectronics, Fudan University, Shanghai, China)

A 39GHz - 80GHz millimeter-wave frequency doubler with low power consumption in 65nm
CMOS tehnology....365

Qian Chen, Fazhi An, Guangyao Zhou, Shunli Ma, Fan Ye, Junyan Ren (State Key Laboratory of
ASIC and System, Fudan University, Shanghai, China)

A Wide-division-ratio 100MHz-to-5GHz Multi-Modulus Divider Chain for Wide-band PLL....369
Fazhi An, Shunli Ma, Qian Chen, Guangyao Zhou, Fan Ye, Junyan Ren (State Key Laboratory of ASIC and
System, Fudan University, Shanghai , China)

A Programmable Divider with Wide Division Range Applied in An FMCW Frequency
Synthesizer....373
Dan Wu,Wei Li (State Key Laboratory of ASIC & System, Fudan University)

A Reconfigurable Analog Baseband for Low-Power Wi-Fi Receiver....377
Jiachen Hao, Zheng Song, Baoyong Chi (Institute of Microelectronics, Tsinghua University, Beijing,
China)

A 0.06 mm’ 6 dBm IB;4p wideband CMOS class-AB LNTA for SAW-less applications....381

Jun Chen, Benqing Guo, Boyang Zhang, Guangjun Wen (School of Communication and Information
Engineering, University of Electronic Science and Technology of China, Chengdu, China)
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Nanosecond-Order Fast Switching and Ultra-Multilevel Storage in Lateral GeTe and
GelSb4Te7-Based Phase-Change Memories (invited paper)....385

YouYin, and Sumio Hosaka (Division of Electronics and Informatics, Gunma University, Kiryu,
Gunma, Japan)

Spin Orbit Torques for ultra-low Power Computing (invited paper)....389

Kaihua Cao, Heng Zhao, Mengxing Wang (Fert Beijing Institute, Beihang University, 100191,
Beijing, P.R. China) Weisheng Zhao (Fert Beijing Institute, Beihang University, 100191, Beijing, P.R.
China, IEF, Univ. Paris Sud, 91405 Orsay, France, UMR 8622, CNRS, 91405 Orsay, France)

Influence of Nitrogen Buffering on Oxygen in ITO-Capped Resistive Random Access Memory
with NH3 Treatment....393

Ji Chen, Jen-Chung Lou(School of Software and Microelectronics, Peking University, Beijing , China)
Kuan-Chang Chang, , Tsung-Ming Tsai, Chih-Hung Pan (Department of Materials and Optoelectronic
Science, National Sun Yat -Sen University, Kaohsiung 804, Taiwan )Ting-Chang Chang (Department
of Physics, National Sun Yat-Sen University, Kaohsiung 804, Taiwan)

SESSION AS (Special Session)

THz Communication and Sensing

Survey and Statistical Analysis of THz Detectors (Invited paper)....397
Xu-Guang Li, Dong Yan, Hai-Peng Fu, Jian-Guo Ma (School of Electronic Information Engineering,
Tianjin University,)

A 60-GHz Wireless Transceiver with Dual-Mode Power Amplifier for IEEE 802.11ad in 65nm
CMOS (Invited paper)....401

Baoyong Chi, Lixue Kuang, Haikun Jia, Zhiping Wang, Zhihua Wang (Institute of Microelectronics,
Tsinghua University, Beijing, Tsinghua National Laboratory for Information Science and Techonology)

A CMOS THz Transceiver based Spectroscopy towards Label-free DNA Sequencing (Invited
paper)....405

Xiwei Huang, Liangling Sun (Ministry of Education Key Lab of RF Circuits and Systems, Hangzhou Dianzi
University) Yu Jiang, Hao Yu (School of Electrical and Electronic Engineering, Nanyang Technological
University, Singapore) Yang Shang (Advantest Pte Ltd, Singapore)

D-Band Down Conversion Chipset with I-Q Outputs Using 0.13-pm SiGe BiCMOS Technology
(Invited paper)....409
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Science and Technology (NUST), Nanjing )

SESSION B5S
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Distinguishing Dynamic Bridging Faults and Transition Delay Faults (invited paper)....413
Cheng-Hung Wu, Saint James Lee and Kuen-Jong Lee (Dept. of EE, National Cheng Kung University,

Taiwan)

An Enhanced Built-In Self-Repair Technique for Yield and Reliability Improvement of
Embedded Memories (invited paper)....417
Shyue-Kung Lu, Hao-Wei Lin (Dept. Electrical Engineering, National Taiwan University of Science
and Technology, Taipei, Taiwan), Masaki Hashizume (Institute of Technology and Science, The
University of Tokushima, Tokushima, Japan)

Power Supply Noise and Its Reduction in At-Speed Scan Testing (invited paper)....421
Xiaoqing Wen (Department of Computer Systems and Engineering, Kyushu Institute of Technology,

Kawazu , lizuka, Japan)

Electrical Overstress (EOS): Challenges for Component and System-Level Co-Design (invited
paper)....425
Steven H. Voldman (/EEE Fellow, Dr Steven H. Voldman LLC)

A Low-Leakage Power Clamp ESD Protection Circuit with Prolonged ESD Discharge Time and
Compact Detection Network....429

Jian Cao , Xing Zhang (School of Sofiware and Microelectronics, Peking University, Beijing, China,
Institute of Microelectronics, Peking University, Beijing, China) Zhenxu Ye ( School of Software and
Microelectronics, Peking University, Beijing, China) Yuan Wang, Guangyi Lu (Institute of
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Chih-Hung Chen, Xuesong Chen(Department of Electrical and Computer Engineering, McMaster
University, Hamilton, ON, CANADA)
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A High-Slew Rate Rail-to-Rail Operational Amplifier by Flipped Voltage Followers (invited
paper)....437

Shu-Hang Zhang, Yu-Cheng Feng, Miin-Shyue Shiau, Don-Gey Liu (Department of Electronic
Engineering, Feng Chia University, Taichung, Taiwan, R.O.C) Qi-Ming Wan (School of Information
Engineering, Zhongshan Polytechnic, Zhongshan, Guangdong)

Low-Voltage CMOS DC-DC Converters for Energy Harvesting Applications (invited paper)....441
Zehua Chen, Weiyin Wang (Department of Information Science and Electronic Engineering, Zhejiang

University, Hangzhou, China), Hei Wong (Department of Information Science and Electronic

Engineering, Zhejiang University, Hangzhou, China; Department of Electronic Engineering, City

University of Hong Kong, Kowloon, Hong Kong, China)

Hybrid LED Driver for Multi-Channel Output with High Consistency....445

D.J.Yu, Q. Yu, Ning Ning and Y. Liu (State Key Laboratory of Electronic Thin Films and Integrated
Devices, University of Electronic Science and Technology of China, Chengdu, P. R. China ) Z.Y.Shi
(Science and Technology on Reliability Physics and Application Technology of Electronic Component
Laboratory, Guangzhou 510610, Guangdong, P. R. China)

A Low-Power Continuous-time Comparator with Enhanced Bias Current at the Flip Point....449
Hongyi Wang, Yanjiao Du, Xu Jia, Youyou Fan (Department of Microelectronics, Xi'an Jiaotong
University)

Design of Novel Chopper Stabilized Rail-to-Rail Operational Amplifier....453

Yong Xu, Zheng Sun, Yuanliang Wu (Institute of Communication Engineering, PLA University of
Science and Technology), Fei Zhao (Institute of Command Information System, PLA University of
Science and Technology)

SESSION D5

High Power Device

10 Mbps High-voltage Digital Transciever on Single Die for 50 V Voltage Swing (invited paper)....457
Chua-Chin Wang, Min-Yu Tseng (Department of Electrical Engineering, National Sun Yat-Sen

University, Kaohsiung, Taiwan)

Photoelectrochemically Recessed AlGaN/GaN Monolithic Inverter Incorporating LiNbO3
Ferroelectric Film (invited paper)....461
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Ching-Ting Lee, Jhe-Hao Chang, Chun-Yen Tseng (Institute of Microelectronics, Department of
Electrical Engineering, National Cheng Kung University)

Design of a High Voltage Gate Driver Module....465

Longcheng Que, Jian Lv (University of Electronic Science and Technology of China, Chengdu, China,
University of Arkansas, Fayetteville, Arkansas, USA) Simon S.Ang (University of Arkansas,
Fayetteville, Arkansas, USA)

Low on-resistance Power MOSFET Design for Automotive Applications....469
Tianhong Ye and Kuan W. A. Chee (Department of Electrical and Electronic Engineering, University
of Nottingham, Ningbo, Zhejiang, People’s Republic of China)

Novel Superjunction Collector Design of Power SiGe HBTs for High f;xBVCEOxf Product....473
Xiao Wang, Dongyue Jin,Wanrong Zhang, Xinyi Zhao, Yanling Guo,Qiang Fu (College of Electronic
Information and Control Engineering, Beijing University of Technology,Beijing, China)

Modeling and Design of the LDMOSFET for RF power amplifier applications....477
Ting Liu and Kuan W. A. CHEE (Department of Electrical and Electronic Engineering, The
University of Nottingham Ningbo China, Ningbo, Zhejiang, People’s Republic of China)
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Security Issue

Hardware Security Applications of Emerging Nonvolatile Memories (invited paper)....481
An Chen (GlobalFoundries)

A Low Cost and High Reliability True Random Number Generator Based on Resistive Random
Access Memory....485

Jianguo Yang, Juan Xu, Bo Wang, Xiaoyong Xue, Yinyin Lin (4SIC and System State Key Lab, Fudan
University), Ryan Huang, Qingtian Zhou, Jingang Wu (SOC Technology Development Center,

Semiconductor Manufacturing International Corp)

Elliptic Curve GF(p) Point Multiplier by Dual Arithmetic Cores....489

Tao Wu (Wuhan Maritime Communication Research Institute)

A Configurable SoC Design for Information Security....493
Sizhong Xuan, Jun Han, Zhiyi Yu, Yi Ren, Xiaoyang Zeng (State Key Lab of ASIC and System, Fudan
University)

A SIMD Multiplier-Accumulator Design for Pairing Cryptography....497
Weizhen Wang, Jun Han, Jielin Wang, Xiaoyang Zeng (State Key Laboratory of ASIC and System,
Fudan University)
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High-Speed Realization of Trivium Based on Multi-Core Cryptographic Processor....501
Zhouchuang Wang, Zibin Dai (Department of Microelectronics, Zhengzhou Institute of Information
Science and Technology)

Parallel Implementation of AES on 2.5D Multicore Platform with Hardware and Software
Co-Design....505

Jielin Wang, Weizhen Wang, Jianwei Yang, Zhiyi Yu, Jun Han, Xiaoyang Zeng (State Key Laboratory
of ASIC & System, Fudan University)

SESSION B6

Wireless Communication

Linearity Enhancement Algorithms for I-Q Signal Generation (invited paper)....509
Masahiro Murakami, Haruo Kobayashi, Shaiful Nizam Bin Mohyar, Takahiro Miki(Division of
Electronics and Informatics, Gunma), Osamu Kobayashi (Semiconductor Technology Academic
Research Center (STARC))

A Low Complexity Algorithm and Architecture for MIMO Detection Without QR
Decomposition (invited paper)....513

Lian Huai, Gerald E. Sobelman (Department of Electrical and Computer Engineering, University of
Minnesota), Samer Hijazi, Raul Casas (Cadence Design Systems)

A Full Layer Parallel QC-LDPC Decoder for WiMAX and Wi-Fi....517
Wenchao Zhang, Song Chen, Xuefei Bai (Dept. of Electronic Sci. & Tech., University of Science
and Technology of China), Dajiang Zhou(Faculty of Science andEngineering, Waseda University)

A Low Complexity MCMC Algorithm for MIMO System with Bias Technique....521
Shuaining He, Jiangyun Zhou, Jianhao Hu, Jienan Chen (University of Electronic Science and
Technology of China )

A Novel Symbol Synchronization Algorithm and Low-complexity Circuits Design for Zero-IF
GFSK Demodulator....525

Guanghua Wu, Hong Chen, Yanyi Meng(Institute of Microelectronics, Tsinghua University), Xitian
Long, Kun Yang, Xueping Jiang(State Grid Smart Grid Research Institute, Changping District)

High-Frequency Low-Distortion Signal Generation Algorithm with Arbitrary Waveform
Generator....529

Shohei Shibuya, Yutaro Kobayashi, Haruo Kobayashi(Division of Electronics and Informatics,Gunma
University, Kiryu,Gunma )
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SESSION Cé6
SAR & AX ADC

Automated design strategy for high performance mixed signal circuits (invited paper)....533
Akira Matsuzawa(Department of Physical Electronics, Tokyo Institute of Technology)

A 1.8-V 12-bit Self-Calibrating SAR ADC with a Novel Comparator.....537

Chenxi Deng, Long Zhao, Yuhua Cheng (Shanghai Research Institute of Microelectronics, Peking
University, EECS Peking University), Hui Zheng (Shanghai Research Institute of Microelectronics,
Peking University)

A 10-bit 40 MS/s Successive Approximation Register Analog-to-Digital Converter with
Vem-based Method for Wireless Communications....541
Wen Cheng Lai (Dept. of Electronic Engineering, National Taiwan Univ. of Science and Technology)

A 1-V 23-uW 88-dB DR Sigma-Delta ADC for high-accuracy and low-power applications....546
Long Zhao, Chenxi Deng, Hongming Chen, Yuhua Cheng (Shanghai Research Institute of
Microelectronics, PekingUniversity, EECS, PekingUniversity), Gaan Wang(Shanghai Research

Institute of Microelectronics, PekingUniversity)

Fibonacci Sequence Weighted SAR ADC Algorithm and its DAC Topology....550
Takuya Arafune, Yutaro Kobayashi, Shohei Shibuya, Haruo Kobayashi (Division of Electronics and

Informatics, Gunma University)

A Lowpass/Bandpass Reconfigurable Continuous-time AX ADC for Software-defined Radio....554
Xinpeng Xing(Graduate School at Shenzhen, Tsinghua University), Gaozhan Ca, Georges
Gielen(Department of Elektrotechniek, ESAT-MICAS, KU Leuven)

A 16-Bit Low-Power Double-Sampled Delta Sigma Modulator for Audio Applications....558
Yongsheng Wang, Hongying Wan, Fengchang Lai, Yang Liu, Xiaowei Liu (Micro-electronic
department, Harbin Institute of Technology), Bei Cao(Electronic Science and technology
Post-Doctoral Research Center, Heilongjiang University)

SESSION D6
MEMS & Sensor

Speak Only: An Electro-chemical Sensing System for Some Biomarkers Detection from Urinary
Test (invited paper)....N/A
Bin-Da Liu (National Cheng Kung University)
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Qianggiang Ye, Chenyu Wen, Ming Xu, Shi -Li Zhang, Dongping Wu (State Key Laboratory of ASIC

and System, Department of Microelectronics,Fudan University,)

Humidity Sensor with Graphene Oxide as Sensing Material....566
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Lei Chao, Zhi Zeng, Kaidi Zhang, Wei Wang, Jia Zhou(4SIC and System State Key Lab, School of

Microelectronics, Fudan University,)

System-level modeling and analysis of third order MEMS accelerometer....581
Xiangliang Jin, Feng Zhang (School of Physics and Optoelectronics, Xiangtan University, Hunan
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SESSION A7 (Special Session)

Devices, Systems, and Design Methodologies for IoT

Challenges and Future Trends for Embedded Security in Electric Vehicular Communication
(invited paper)....585

Yi Wang, Zhigian Hong, Jun Li, Shaobo Luo, Yajun Ha (Institute for Infocomm Research (I2R),
Singapore)

Challenges in design wearable wireless sensors in healthcare IoT (invited paper)....589
Yong Lian (Department of Electrical and Computer Engineering, York University, Toronto, Canada)

System-Level Design Solutions Enabling the IoT Explosion (invited paper)....593
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A Fast Vector Reuse Verification Method for Standard Cell Library....605
Ligang Hou, Jingsong Zhi, Lin Zhu, Jinhui Wang, Xiaohong Peng, Shuqin Geng(VLSI & System Lab,
Beijing University of Technology)
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Keita Igarashi, Masao Yanagisawa, Nozomu Togawa(Dept. of Computer Science and Communications
Engineering, Waseda University)

An Automated Test Framework for SRAM-based FPGA....613
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An Efficient Layered ABV Methodology for Vision System on Chip based on Heterogeneous
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and Microstructures, Institute of Semiconductors, Chinese Academy of Sciences)
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Applications....621
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Peking University), Xiaole Cui (Key Lab of Integrated Microsystems, Peking University Shenzhen
Graduate School)

SESSION C7

XXX



C7-1

C7-2

C7-3

C7-4

C7-5

C7-6

C7-7

D7-1

D7-2

Clock module & TDC
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Jinn-Yann, Liu Shi-Yu Huang, Ta-Shun Chu(EE Dept., National Tsing Hua University, Taiwan)

Reliability Concerns on Time-to-Digital Converter Due to Bias Temperature Instability in
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Xinsheng Wang(School of Astronautics, Harbin Institute of Technology, School of Information and
Electrical Engineering,Harbin Institute of Technology), Lifeng Shang, Heyi Yin(School of
Astronautics, Harbin Institute of Technology)

A Novel Direct Digital Frequency Synthesizer Employing Complementary Dual-Phase
Latch-Based Architecture....633

Abdel Martinez Alonso, Masaya Miyahara , Akira Matsuzawa(Department of Physical Electronics,
Tokyo Institute of Technology.)

An 8-bit 4fs-step Digitally Controlled Delay Element with Two Cascaded Delay Units....637
Weizhen Wang, Hao Zhou, Fan Ye, Junyan Ren(State Key Laboratory of ASIC and Systems, Fudan
University)

A Low Power TDC with 0.5ps Resolution for ADPLL in 40nm CMOS....641
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Engineering, University of Pittsburgh), Wujie Wen (Department of Electrical and Computer
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An Experimental Study on the Potential Use of ReRAM as SSD Buffer....656
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paper)....671
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A high performance massive MIMO detector based on Log-domain Belief-Propagation (Invited
paper)....675
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Engineering, Soochow University), Liang Liu(Lund University)
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Pei-Yuan Chou,I-Chen Wu,Jai-Wei Lin,Xuan-Yu Lin,Jinn-Shyan Wang

(SoC/AIMHI Research Centers and Dept. of EE, Nat ‘I Chung-Cheng University, Chia-Yi),Tien-Fu
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Processor....703
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A 4™-Order N-path Filter in 40nm CMOS with Tunable Gm-C Stage....707
Rundao Lu, Zhijian Lu, Dongpo Chen, Tingting Mo (Center for Analog/RF Integrated Circuits
(CARFIC), School of Microelectronics Shanghai Jiao Tong University)
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