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如何加入腾讯会议网络研讨会：

 Windows/macOS 电脑端、腾讯会议 APP

 iOS/Android 手机端 2.14 以上版本的腾讯会议 APP(需 Android4.4/iOS 10 以上系统)

 腾讯会议微信小程序

桌 面 客 户 端

点击链接查看更多下载选项：https://meeting.tencent.com/download-center.html

参 会 流 程

【腾讯会议】 下载安装腾讯会议APP或者客户端，注册并登录腾讯会议。

红房间和蓝房间为研讨会主会场，两个会场需分别报名，点击链接或者扫描二维码报名参与。

【Bilibili直播】 手机下载哔哩哔哩移动应用或者通过网页链接直接观看。（部分直播）

#腾讯会议：928-437-286
https://meeting.tencent.com/dw/Aa41fBxSVJJm

#腾讯会议：160-301-849
https://meeting.tencent.com/dw/zqREN5KekbW1

哔哩哔哩
https://live.bilibili.com/22310573

蓝房间 红房间 Bilibili直播

参 会 提 醒

1、 请观看者尊重 ICAC2022 各演讲者的知识产权，请勿擅自录制，转播本次研讨会视频；

2、 为了拥有更好的参会体验，请确保您在会议中处于网络优良、安静无扰的环境；

3、 请在会前测试并寻找清晰的音频效果，详情参考以下网页：

https://cloud.tencent.com/document/product/1095/53944
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DAY 1 / JUNE 22

09:00 | 开幕致词

09:10 | 大会报告

Chairs: 孙楠，清华大学 & 路延，澳门大学

09:10 1.1
Chip-Scale Terahertz Systems and Applications

韩若楠 麻省理工学院

09:50 1.2
Terahertz Radiator Array Chips

陳志豪 香港城市大学

10:30 | 间歇

Session: Digital and AI
Session Chair: 刘勇攀，清华大学

10:40 2.1
An Agile Crypto-Processor for Post-Quantum Cryptography on Multi-Mathematical
Problems
刘雷波 清华大学

11:10 2.2
Multi-Chiplet-Module Computing-on-Memory-Boundary NN Processors for Scalable
Edge Machine Learning
陈迟晓 复旦大学

11:40 2.3
The Progress and Challenge of CIM based on Static Random Access Memory

蔺智挺 安徽大学

12:10 | 午休

Session: Data Converters
Session Chair: 李强，电子科技大学

10:40 3.1
Everywhere Digital-Assisted High-Performance Analog-to-digital Converters

陈知行 澳门大学

11:10 3.2
An Event-Driven Pipelined ADC with 100x BW Scaling Using A 3-Stage Cascoded FIA

唐希源 北京大学

11:40 3.3
Practical Concerns and Solutions in Integrated High-Resolution ADCs

揭 路 清华大学

12:10 | 午休

蓝房间

红房间

蓝房间
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DAY 1 / JUNE 22

ISSCC 2023 中国区推介会

14:30 | 欢迎致词

黄 如 院士 北京大学/东南大学

14:45 | IEEE 国际固态峰会 ISSCC 简介

罗文基 副教授 澳门大学
ISSCC 国际技术委员会委员及远东区副主席

15:00 - 17:00 | ISSCC 2022 领域发展趋势

ISSCC 2022 国际技术委员会委员

存储器 耿莉，西安交通大学

机器学习 AI 刘勇攀，清华大学

模拟电路 罗文基，澳门大学

前瞻技术 张沕琳，清华大学

电源管理 刘寻，香港中文大学（深圳）

无线通讯 徐鸿涛，复旦大学

射频电路 邓伟，清华大学

数据转换 诸嫣，澳门大学

图像/传感/显示 徐佳伟，复旦大学

数字架构系统 殷俊，澳门大学

数字电路 路延 ，澳门大学

17:00 | 如何写出好的 ISSCC 论文

殷 俊 副教授 澳门大学

17:10 | 问答讨论和合影

蓝房间
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DAY 2 / JUNE 23

Session: Digital and AI
Session Chair: 杨军，东南大学

09:00 4.1
High-efficiency SNN AI Engine with Computing-in-Memory for AIoT Chips

叶 乐 北京大学

09:30 4.2

Side-Channel Attack Counteraction via Machine Learning Targeted Power
Compensation for Post-Silicon HW Security Patching

林龙扬 南方科技大学

10:00 4.3

ReDCIM: Reconfigurable Digital Computing-In-Memory Processor with Unified FP/INT
Pipeline for Cloud AI Acceleration

涂锋斌 清华大学

10:30 | 间歇

Session: Power Converters
Session Chair: 刘寻，香港中文大学（深圳）

09:00 5.1
A Voltage-Mode Controlled DSD Power Converter with Fast Transient Responses

程 林 中国科学技术大学

09:30 5.2
CFLY Cross-Connected (CCC) DC-DC Converter

黄 沫 澳门大学

10:00 5.3

A Battery-Input Sub-1V Output 92.9% Peak Efficiency 0.3A/mm2 Current Density Hybrid
SC-Parallel-Inductor Buck Converter with Reduced Inductor Current in 65nm CMOS

蔡桂港 澳门大学

10:30 | 间歇

蓝房间

红房间
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Session: Digital and AI
Session Chair: 蔺智挺，安徽大学

10:40 6.1
Ultra-low Power MCU Design

杨 军，东南大学

11:10 6.2
Low Leakage 6T-SRAM Design for AIoT Sensing Platforms

张奕涵 北京大学

11:40 6.3

A 28nm 27.5TOPS/W Approximate-Computing-Based Transformer Processor with
Asymptotic Sparsity Speculating and Out-of-Order Computing

王 扬 清华大学

12:10 | 午休

Session: RF Circuits
Session Chair: 赵涤燹，东南大学

10:40 7.1
Heterogeneous Integration for Millimeter Wave Circuits and Systems

周 亮 上海交通大学

11:10 7.2

A 15-bit Quadrature Digital Power Amplifier with Transformer-Based Complex Domain
Efficiency Enhancement

殷 韵 复旦大学

11:40 7.3
Wideband THz FMCW Radar

易 翔 华南理工大学

12:10 | 午休

蓝房间

红房间
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Session: Power Converters
Session Chair: 高源，南方科技大学

13:30 8.1
Hybrid Topologies for Device-to-Device Wireless Power Transceiver

路 延 澳门大学

14:00 8.2

An Isolated DC-DC Converter with a CrossCoupled Shoot-Through-Free Class-D
Oscillator Meeting the CISPR-32 Class-B EMI Standard

潘东方 中国科学技术大学

14:30 8.3
A 5V Input 0.4~1.2V Output Reconfigurable Capacitive-Sigma Converter

屈万园 浙江大学

15:00 8.4

Design and Characterization of a 10-MHz GaN Gate Driver Using On-Chip
Feed-Forward Gaussian Switching Regulation for EMI Reduction

杨 畅 广东工业大学

15:30 | 间歇

Session: RF Circuits
Session Chair: 麦沛然，澳门大学

13:30 9.1

A Reflectionless Receiver With Absorptive IF Amplifier and Dual-Path Noise-Canceling
LNA

罗 讯 电子科技大学

14:00 9.2

Energy-Efficient Silicon-Based Terahertz Power Amplifiers for Emerging B5G/6G
Application

陈文华 清华大学

14:30 9.3
An Ultra-Low-Jitter Frequency Synthesizer with Robust Lock Acquisition Performance

王 政 电子科技大学

15:00 9.4
Multi-core Oscillators for Wideband, Low Phase Noise, and High FoM

舒一洋 电子科技大学

15:30 | 间歇

蓝房间

红房间
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Session: Data Converters
Session Chair: 陈知行，澳门大学

15:40 10.1

Fully Passive Noise-shaping SAR ADC with 4× Passive Gain and Second-order Mismatch
Error Shaping

刘佳欣 电子科技大学

16:10 10.2
A Fully Dynamic Low-Power Wideband Time Interleaved Noise-Shaping SAR ADC

庄浩宇 电子科技大学

16:40 10.3

A 13-Bit ENOB Third-Order Noise-Shaping SAR ADC Employing Hybrid Error Control
Structure and LMS-Based Foreground Digital Calibration

李 靖 电子科技大学

17:10 10.4
Pipelined SAR ADC with kT/C Noise Cancellation and Robust Ring-Amp

孙 楠 清华大学

Session: RF Circuits
Session Chair: 邓伟，清华大学

15:40 11.1
A High-Linearity N-Path Passive-LNA for Direct Channel-Selection at Flexible RF

麦沛然 澳门大学

16:10 11.2

Magnetic-Tuning Technique for CMOS Millimeter -Wave and Terahertz Signal
Generation

刘小龙 南方科技大学

16:40 11.3

Analysis and Design of Tuning-less mm-Wave Injection-Locked Frequency Dividers with
Wide Locking Range Using 8th-Order TransformerBased Resonator in 40 nm CMOS

潘 权 南方科技大学

17:10 11.4

Low-phase-noise Millimeter-wave Fundamental CMOS Oscillators: from Multi-core to
Many-core

贾海昆 清华大学

17:40 11.5
Silicon based RF/mm-wave Frequency Synthesizer Chip Design

马凯学 天津大学

蓝房间

红房间
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DAY 3 / JUNE 24

Session: Analog Circuits
Session Chair: 叶乐，北京大学

09:00 12.1

Dry-Electrode Bio-Impedance Interface with Current Mismatch Cancellation and Biosted
Input Impedance of 100MΩ at 50kHz

徐佳伟 复旦大学

09:30 12.2

A 0.35-V 5,200-μm² 2.1-MHz Temperature-Resilient Relaxation Oscillator With 667
fJ/Cycle Energy Efficiency Using an Asymmetric Swing-Boosted RC Network and a Dual-
Path Comparator

李家明 澳门大学

10:00 12.3

A Hybrid Thermal-Diffusivity/Resistor-Based Temperature Sensor with a Self-Calibrated

Inaccuracy of 0.25°C (3σ) from −55°C to 125°C

潘思宁 清华大学

10:30 | 间歇

Session: Wireless and Wireline
Session Chair: 潘权，南方科技大学

09:00 13.1
A 6.5-to-10GHz IEEE 802.15.4/4z-Compliant 1T3R UWB Transceiver

陈 润 纽瑞芯

09:30 13.2

Co-design of the Si-Photonic Segmented-MZM and Distributed CMOS Driver for High-
Efficiency Optical Interconnects

祁 楠 中国科学院半导体研究所

10:00 13.3

Reference-Less Frequency-Detector-Less Single Loop Bang-Bang Clock and Data
Recovery Circuit

陈 勇 澳门大学

10:30 | 间歇

蓝房间

红房间
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Session: Digital and AI
Session Chair: 陈迟晓，复旦大学

10:40 14.1

Evolver: A Self-Evolvable Intelligence Processor with Reinforcement Learning
Mechanism and Neural Network Plasticity

尹首一 清华大学

11:10 14.2

A Low-Power Small-Area Analog Voice Activity Detector Featuring a Time-Domain CNN
as a Feature Extractor and a Sparsity Related Computation and Quantization Scheme in
28nm CMOS

阮家辉 澳门大学

11:40 14.3

A 1.041Mb/mm2 27.38TOPS/W Signed-INT8 Dynamic-Logic-Based ADC-Less SRAM
Compute-In-Memory Macro in 28nm with Reconfigurable Bitwise Operation for AI and
Embedded Applications

燕博南 北京大学

12:10 | 午休

Session: RF Circuits
Session Chair: 易翔，华南理工大学

10:40 15.1

1V 32.1dBm 92-to-102GHz Power Amplifier with Proposed Scalable 128-to-1 Power
Combiner Achieving 15% Peak PAE in 65nm Bulk CMOS Process

王 燕 清华大学

11:10 15.2
D-band Joint Radar-Communication CMOS Transceiver

邓 伟 清华大学

11:40 15.3
Direct Digitally Modulated Transmitters with Efficiency Enhancement and Beam Steering

钱慧珍 电子科技大学

12:10 | 午休

蓝房间

红房间
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企 业 宣 讲 会

13:30 华 为 海 思

13:40 博 通 集 成

13:50 中 兴 微 电 子

14:00 矽 力 杰

14:10 兆 易 创 新

14:20 思 瑞 浦

14:30 纽 瑞 芯

工 业 界 嘉 宾 研 讨 会
Session Chair: 孙楠，清华大学

陈 伟 矽 力 杰 创 始 人

应 峰 思 瑞 浦 C T O

邓 禹 兆 易 创 新 C T O

欧阳可青 中 兴 微 电 子 副 总 经 理

陈 振 骐 纽 瑞 芯 创 始 人

总 结 与 展 望
路 延，澳门大学

蓝房间

蓝房间
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韩若楠

麻省理工学院

韩若楠目前是美国麻省理工学院电子工程系的终身副教授。他于 2007 年在复旦大学获得微电子学学士学位，于

2014 年在康奈尔大学获得电机工程博士学位，并获得康奈尔电机工程最佳博士论文奖。他的研究领域包括毫米

波、太赫兹集成电路，高稳定度微型时钟，面向量子计算及感应的电子系统等。韩若楠是 IEEE Transactions

on Very-Large-Scale Integration 及 IEEE Transactions on Quantum Engineering 的 副 编 辑 ； 他 还 是 IEEE

International Solid-State Circuits Conference (ISSCC)和 IEEE Radio-Frequency Integrated Circuit Symposium

的技术委员会成员。他近期获得的奖项包括美国 2017 年国家自然科学基金 CAREER 奖，2018 年英特尔公司

杰出研究者奖，以及 2012、2017 及 2021 年 RFIC 会议最佳学生论文奖。他还是 2020～2022 年 IEEE 微波理

论和技术学会杰出讲师（Distinguished Lecturer）。

ABSTRACT

Chip-Scale Terahertz Systems and Applications

Terahertz (THz) electronics is attracting increasing attentions due to the recent “beyond-5G” research.
On the other hand, it may surprise many that devices for THz wave generation and detection had in fact
been reported as early as one century ago, and even the CMOS-based low-cost THz circuit also already
has more than 10 years of history. Despite those advances, exploration of unique and practical
applications of the THz technology, especially the applications for THz chip-scale systems, is still
insufficient. In this talk, we introduce our recent research outcomes in this regard. Showcased prototypes
include gas molecular spectrometer with high specificity, chip-scale molecular clock, high-angular-
resolution radar, lightweight wireline chip link, mm-sized packageless RFID, and so on.

TALK#1.1 / TIME: 09:10

蓝房间

DAY 1 / JUNE 22

TALK#1.1 / TIME: 09:10

蓝房间

DAY 1 / JUNE 22
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陈志豪

香港城市大学

陈志豪教授于 1987 年获得伊利诺伊大学厄巴纳-香槟分校电气与计算机工程系博士学位。 在 1996 年加入香港

城市大学之前，他是美国西雅图华盛顿大学电气工程系的终身副教授。 1998 年晋升为香港城市大学电子工程讲

座教授。陈教授于 2002 年当选为 IEEE 院士。 2019 年，他获得了 IEEE 天线和传播学会 Harrington-Mittra 计

算电磁学奖以及 UIUC 电气与计算机工程系颁发的杰出校友奖。 本演讲所报道的研究工作主要由他的博士生高

亮先生完成。

ABSTRACT

Terahertz Radiator Array Chips

Supported by a 5-year Theme-Based Research Scheme funded by the Hong Kong Research Grants Council,

we have been working on terahertz (THz) signal generation using up-conversion from millimeter-wave and

down-conversion from optical frequencies since 2017. This presentation reports our recent results on silicon-

based terahertz radiation sources by designing scalable coupled oscillator-radiator arrays and enhancing

effective isotropic radiated power (EIRP) using an inexpensive elliptical Teflon lens. The THz radiator chips

were fabricated using TSMC 65-nm CMOS technology. The first 4x4 coupled oscillator array extracts and

radiates the second harmonic at ~450 GHz. Radiated power of -2.4-dBm is measured under 1.2- V supply

voltage in a core chip area of 0.55 mm2. The EIRP reaches 28.2 dBm at 452.3 GHz by adding an elliptical

Teflon lens. A 4.6% frequency tuning range is achieved by changing the bias and supply voltages. The second

array is designed to extract the third harmonic for a higher frequency at ~700 GHz. The core area is 0.61 mm2

with a radiated power of -3 dBm. The EIRP is 27.3 dBm measured at 694 GHz with the Teflon lens under 1.2-

V supply voltage. It has a frequency tuning range of 5.26% from 679.4 to 716.1 GHz.

TALK#1.2 / TIME: 09:50

蓝房间

DAY 1 / JUNE 22
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刘雷波

清华大学

刘雷波，清华大学长聘教授、博士生导师，教育部长江学者特聘教授，国家级一流本科课程负责人。1999 年和 2004

年分别在清华取得学士和博士学位，随后留校任教，曾在欧洲微电子中心、麻省理工、牛津大学和林肯大学进修与访

问。研究聚焦密码芯片与硬件安全、可重构计算芯片、VLSI 数字信号处理等方向。发表论文 300 余篇、授权专利

100 余项、撰写著作 7 部，参与制定国家标准 1 项。任 《IEEE Circuits and Systems Magazine》副主编、中国工程

院院刊《信息与电子工程前沿》（英）执行副主编，以及 DAC 等国际会议技术委员会成员。曾获国家技术发明奖二

等奖、中国专利金奖、教育部技术发明一等奖、中国电子学会技术发明一等奖等。

ABSTRACT

An Agile Crypto-Processor for Post-Quantum Cryptography on Multi-Mathematical
Problems

In the post-quantum era, post-quantum cryptography (PQC) processors are required to ensure quantum-
secure communication and e-commerce with high throughput while maintaining adequate flexibility to
execute different crypto-primitives, such as key encapsulation mechanism and digital signature at
multiple security levels with evolving modifications. The PQC standards, which are based on multiple
mathematical problems, will be available before 2024 in NIST's PQC standardization. Hence, crypto-
agility, coupled with new mathematical calculations, high computing complexity, and large memory
consumption brings challenges to the design of PQC processor considering agility, throughput, and
energy efficiency. To address this issue, this work presents a 28nm processor, achieving 232× and
3.9×improvements than state-of-the-art PQC processors in throughput and energy efficiency,
respectively. To the best of our knowledge, this is the first silicon-verified PQC processor on multi-
mathematical problems.

TALK#2.1 / TIME: 10:40

蓝房间

DAY 1 / JUNE 22
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陈迟晓

复旦大学

陈迟晓，复旦大学副研究员、上海市青年科技启明星。2010 年，2015 年分别获得复旦大学微电子学士和博士学位。

2016—2018 年，在美国华盛顿大学电子工程系的开展博士后研究。2019 年起，加入复旦大学工程与应用技术研究

院、专用集成电路国家重点实验室。2021 年，转入复旦大学芯片与系统前沿技术研究院。主要研究领域包括面向 AI

芯片的算法-电路-架构协同设计、感存算一体电路与架构、数模混合集成电路校准与开源 EDA 方法，Chiplet 异质异

构集成。

ABSTRACT

Multi-Chiplet-Module Computing-on-Memory-Boundary NN Processors for Scalable
Edge Machine Learning

With the recent explosion of machine learning algorithms, the classic Von-Neumann computer
architecture, VLSI design methodology and monolithic silicon implementations are confronted by
challenges. They are known as memory wall, power wall and area wall. In this talk, we will present our
recent progress on solving these challenges through computing-in-memory and multi-chiplet-module
techniques. A 2.5D integrated fanout MCM prototype will be detailed.
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蔺智挺

安徽大学

安徽大学集成电路学院教授，博士生导师，IEEE Senior Member，针对存储器的设计与应用，展开了多年系统的研

究，入选“万人计划” 青年拔尖人才，主持国家级项目 4 项，发表包括 JSSC、ISSCC、TCAS I 及 TKDE 在内的高水

平论文 50 余篇，获得国家发明专利 31 项。

ABSTRACT

The Progress and Challenge of CIM based on Static Random Access Memory

The report introduces three levels involved in the research field of computing in memory based on
SRAM, and briefly introduces the research progress of each level. The report also analyzes the
challenges in CIM based on SRAM, and introduces some solutions proposed by the reporter team. At
last, some possible research directions in the future are discussed.
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陳知行

澳门大学

陈知行 1985 年出生于中国澳门。在 2008 年他取得了美国华盛顿大学（西雅图）电子工程学士学位。分别于 2012 年

和 2015 年在澳门大学取得硕士和博士学位。他目前是澳门大学模拟与混合信号超大规模集成电路国家重点实验室的

助理教授和 IEEE 固态电路澳门分会的秘书。因其在微电子方面的研究成果，于 2014，2016, 2018 及 2020 年获得澳

门 科 学 技 术 发 展 基 金 的 技 术 发 明 奖 。 他 的 學 生 在 固 態 電 路 會 議 取 得 多 個 獎 項 , 包 括 A-SSCC2020 學 生 競

賽”Distingushed Design Award”。他是 2015 年 IEEE 固态电路协会预博士成就奖的得奖者，也是 2014 年欧洲固态电

路会议最佳论文奖的共同获奖者。他在数据转换器或时钟电路设计领域共有 18 篇固态电路期刊（JSSC）和 11 篇国

际固态电路会议（ISSCC）论文。他的研究兴趣包括高速奈奎斯特，噪声整形 ADC 和低抖动时钟电路。

ABSTRACT

Everywhere Digital-Assisted High-Performance Analog-to-digital Converters

Research on data converter involves a large variety of different knowledge, such as signal processing
and mix-signal circuit design. One freedom that differentiates the research mechanism over other pure
analog circuits is the digital-assisted capability. Such techniques not only can achieve a performance
breakthrough but also are friendly to technology scaling, thus enabling a new dimension of design
optimization. In this talk, I will first give a brief review of the digital-assisted solution, followed by our
example and viewpoint for future research direction.
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唐希源

北京大学

唐希源分别于 2012 年和 2019 年在上海交通大学和 UT Austin 获得学士和博士学位。从 2015 年至 2017 年，他于模

拟芯片顶尖公司 Silicon Labs 主持 ADC 设计，分别于 90nm、40nm 实现高量产。从 2019 年至 2021 年，他在 UT

Austin 从事博士后科研。他于 2021 年加入北京大学担任助理教授。他的主要研究兴趣包括高性能模拟混合信号前

端、数据转换器、人工智能芯片等。

ABSTRACT

An Event-Driven Pipelined ADC with 100x BW Scaling Using A 3-Stage Cascoded FIA

Emerging applications such as IoT impose new challenges on ADC design. Due to the sparse nature of
the environmental signals, the ADCs should only be enabled when the events arrive. Otherwise, they
should remain in idle mode for energy saving. Pipelined SAR is a promising candidate due to its high-
precision and high-speed feature. The key challenge is how to make the inter-stage residue amplification
duty cycling friendly. This work presents a 3-stage fully-dynamic floating cascoded inverter amplifier (FIA)
that realizes high gain, good stability, fast settling, and low noise simultaneously. The pipelined SAR
ADC equipped with the proposed FIA achieves consistent 75.7dB-SNDR and linearly scaled power
across 100× sampling rate adjustment from 0.4MS/s to 40MS/s. It achieves Walden and Schreier FoMs
of 4.1fJ/conv-step and 179.6dB at 40MS/s.
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揭路

清华大学

揭路，2017 年获得浙江大学工程学士学位， 2021 年获得美国密歇根大学博士学位。2022 年起在清华大学集成电路

学院任职助理教授。目前主要研究方向为先进模数转换器，可重构数模混合系统和电路自动化设计。

ABSTRACT

Practical Concerns and Solutions in Integrated High-Resolution ADCs

Academic researchers often focus on improving ADC’s key performance, like bandwidth, accuracy, and
FoM, and many recent works have successfully pushed them to perfection. However in practice, the
system usually cares more than the pure performance or efficiency of ADC – especially for the ones
integrated on an SoC. In this talk, we will discuss some practical concerns under SoC scenarios,
including area, PVT, mismatch, input driving, referencing, and digital processing cost, and then discuss
some basic ideas and techniques to handle these concerns. Finally, we will discuss a SOTA high
precision ADC design with the smallest die area for >100dB SNDR, as an example of applying the
techniques.
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叶乐

北京大学

叶乐，北京大学集成电路学院副教授，博士生导师，入选国家优青和北京市科技新星计划。主要从事超低功耗/高能
效芯片设计、智能物联网 AIoT 芯片设计、模拟与数模混合芯片、存算/感存算融合芯片等领域的研究。在 ISSCC、

JSSC、TCAS-I、EDL、IMS、ESSCIRC、A-SSCC、ISCAS 等国际期刊和会议上发表第一作者/通讯作者论文 60 余

篇；其中，在“集成电路设计国际奥林匹克会议”ISSCC、“集成电路设计标志性期刊”JSSC、以及“电路与系统标志性
期刊”TCAS-I 上发表近 20 篇论文，其中 2 篇 ISSCC 论文被遴选为 Highlight 亮点论文；申请发明专利 30 余项，授权

10 余项。获得“ISSCC 2021 年度最佳芯片展示奖”（国内首次）、2021 年度“中国半导体十大研究进展”等奖项。

十三五国家重点研发计划的项目首席科学家；国家自然基金委“后摩尔重大研究计划”重大集成项目负责人，浙江省重
点研发计划重点项目负责人。国家 2035 中长期规划、第六次国家技术预测、国家十四五规划的信息领域微电子专家
组成员，十四五国家重点研发计划“微纳电子技术”重点专项的专家组成员。

曾担任 TCAS-I 的编委（AE, Associate Editor），担任中国电子学会电路与系统分会委员，《半导体学报》集成电路
方向编委，《电子与信息学报》编委，中国网络空间内生安全技术与产业联盟（CCESS）软件定义芯片专委会委
员，中国研究型医院学会移动医疗分会青委会副主委，中国医促会健康大数据和数字化医疗分会委员等，浙江省人工

智能标准化技术委员会委员等。

ABSTRACT

High-efficiency SNN AI Engine with Computing-in-Memory for AIoT Chips

IoT is the next trillion scale emerging IT application after the Internet, and the AIoT chips are its underlying
hardware infrastructure. The great challenge of AIoT chips is how to achieve ultra-long standby working
hours and ultra-high energy efficiency under extremely limited power supply constraints. To this end, we
have made a series of innovative achievements through cross-level collaborative innovation of data
sensing, data computing, data storage and data transmission. In the past three years, we have developed
the world's first clockless asynchronous event-driven IoT wake-up chip and AIoT wake-up chip with light
CNN-based AI engine, as well as the humidity sensing chip with the best power consumption and energy
efficiency in the world, to verify our high energy-efficient and high-precision capacitive sensing chip. Thus,
the power consumption is significantly reduced at the architecture level and data sensing level, respectively.
On this basis, this year we have successfully developed the world's first clockless asynchronous SNN AI
processing chip based on computing-in-memory technology, and achieved the best energy efficiency of
pulse computing, thus providing AIoT chips with an innovative AI processing scheme with high energy
efficiency and ultra-low power consumption. At the same time, we have also successfully developed the
SRAM chip with the lowest leakage current in the world under the same process level, thus providing a
ultra-low power solution for the weight-data storage in AIoT chips.
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林龙扬

南方科技大学

林龙扬，新加坡国立大学博士及博士后，2021 年 5 月加入南方科技大学深港微电子学院任助理教授。研究领域包括

超低功耗数字集成电路、高能效通用存内计算、多传感器融合芯片、集成电路硬件安全等。累计发表论文 20 余篇

（ 其 中 集 成 电 路 设 计 顶 会 ISSCC/VLSI Symp. 各 5 篇 ， 顶 刊 JSSC 8 篇 ） ， 出 版 专 著 1 本 。 担 任 期 刊 IEEE

Transactions on Very Large Scale Integration (VLSI) Systems 和 IET The Journal of Engineering 的副编辑。

ABSTRACT

Side-Channel Attack Counteraction via Machine Learning Targeted Power
Compensation for Post-Silicon HW Security Patching

Machine learning-based side-channel attack counteraction is presented for security upgradeability via
retraining, upon vulnerability discovery after deployment. Based on digital standard cell design, direct
compensation of information-leaking power contributions reduces the power overhead over conventional
indiscriminate compensation of total power fluctuations. A 40nm chip demonstrates design reuse across
crypto algorithms, patching against a new attack to PRESENT, and AES protection under more than 1.2
billion traces.
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涂锋斌

清华大学

涂锋斌博士，2019 年在清华大学微纳电子系获得博士学位，同年获北京市优秀毕业生及清华大学优秀博士学位论文

奖。2019~2022 年在加州大学圣塔芭芭拉分校电子与计算机工程系担任博士后研究员。研究方向包括人工智能芯片

设计、存内计算、可重构计算。他设计的可重构人工智能芯片 Thinker 荣获 2017 年 ISLPED 国际低功耗电子与设计

会议设计竞赛大奖。已出版《神经网络加速器的计算架构及存储优化技术研究》、《人工智能芯片设计》专著 2 部。

已发表数十篇学术论文，包括 ISSCC、JSSC、DAC、ISCA、MICRO、ASPLOS 等集成电路和体系结构领域权威期

刊和学术会议。

ABSTRACT

ReDCIM: Reconfigurable Digital Computing-In-Memory Processor with Unified FP/INT
Pipeline for Cloud AI Acceleration

Cloud AI acceleration has drawn great attention in recent years, as big models are becoming a popular
trend in deep learning. Cloud AI runs high-efficiency inference, high-accuracy inference and training, in
demand of flexible FP/INT multiply-accumulation (MAC) support. Many Computing-In-Memory (CIM)
processors have been proposed for efficient AI acceleration. They usually rely on analog CIM techniques
that are only suitable for high-efficiency NN inference with low-precision INT MAC support. Since cloud
AI demands high efficiency, high accuracy, and high flexibility simultaneously, we propose an innovative
architecture Reconfigurable Digital CIM that meets all the three requirements. We design a CIM-based
cloud AI processor ReDCIM, which constructs a unified FP/INT pipeline architecture based on exponent
pre-alignment and reconfigurable in-memory accumulation. Bitwise in-memory Booth multiplication is
proposed to reduce computation on CIM. The fabricated ReDCIM chip achieves state-of-the-art energy
efficiency of 29.2TFLOPS/W at BF16 and 36.5TOPS/W at INT8.
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程林

中国科学技术大学

程林教授，香港科技大学博士。现任中国科学技术大学国家示范性微电子学院教授、博士生导师，副院长。主要研究

方向为功率及模拟集成电路设计, 包括高压/高速直流-直流转换器、无线充电芯片、汽车电子芯片、电生理信号模拟前

端芯片等。主持或参与国家自然科学基金面上项目、科技部重点研发计划、中科院战略性先导项目等项目近 10 项。

在国际会议和期刊上发表论文 30 多篇，其中以第一或通讯作者发表集成电路设计领域顶级会议 ISSCC 和顶级期刊

JSSC 论文共 10 篇。以第一发明人获得美国专利授权 2 项，中国专利授权 3 项。获得 2020 年 IEEE ASP-DAC 最佳

设计奖、2018 年香港科学会青年科学家（提名奖）和 2015 年 IEEE 固态电路协会 Pre-Doctoral Achievement

Award。

ABSTRACT

A Voltage-Mode Controlled DSD Power Converter with Fast Transient Responses

A 24V/1V voltage-mode controlled DSD power converter is presented. With the proposed delay-
insensitive technique, near-optimal transient responses can be achieved by using a simple PWM control
regardless of the time of occurrence of the transient. Moreover, the responses are further improved by
nearly 2 times by using the proposed dual-phase charging technique. The converter was fabricated in a
0.18μm BCD process and achieves 56mV droop and 0.9μs 1% settling time for a 3A/20ns load transient.
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黄沫

澳门大学

黄沫博士于 2005，2008，2014 年分别在中山大学微电子学与固体电子学专业获得本科，硕士，博士学位。

2008 至 2014 年，黄沫博士在广晟微电子有限公司，作为项目经理参与了多款商用芯片的设计。2014 年 6 月至 11

月，他在新加坡南洋理工大学任副研究员。2014 年 12 月至 2016 年 9 月，他在澳门大学 AMSV 国家重点实验室任博

士后。2016 年 10 月至 2019 年 8 月，他在华南理工大学电子与信息学院，任副教授。2019 年 9 月至今，他加入澳

门大学 AMSV 国家重点实验室，任助理教授，博士生导师。他主要的研究方向为电源管理和模拟/混合信号 IC 设计。

他目前获授权 17 项中国发明专利，2 项美国专利。

黄沫博士获得了 ISSCC 2017 菅野卓雄远东杰出论文奖（中国大陆和港澳地区首次），以及 TENCON 2015 的最佳

论文奖。他担任了 MEJ 的副主编，以及 APCCAS，VLSI-DAT, ICTA，ASICON 等多个会议的 TPC 成员。

ABSTRACT

CFLY Cross-Connected (CCC) DC-DC Converter

CCC converter shares almost the same power density and efficiency as double step-down (DSD)
converter, while it has proven to halve the input/output current ripple. Moreover, it has much more
working states than DSD, allowing better performances, such as faster load transient response. This talk
introduces our group's two CCC converter designs published in ISSCC 2020 and 2022. One illustrates
the topology, while the other addresses the fast transient response. The gate drive schemes have also
been discussed.
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蔡桂港

澳门大学

蔡桂港 2013 年从西安交通大学获得工学学士学位，2022 年从澳门大学获得哲学博士学位。2013 年至 2015 年，蔡

桂港作为助理工程师在广西电网公司贵港供电局工作，2015 年至 2017 年，作为研究助理在南方科技大学工作。蔡桂

港博士的研究兴趣包括模拟和数字的 LDO，DC-DC 转换器，无线充电等电源管理电路。蔡桂港博士已发表了多篇高

水平期刊和会议论文，包括 IEEE ISSCC, IEEE TPEL, IEEE TCAS-I, IEEE ISCAS。

ABSTRACT

A Battery-Input Sub-1V Output 92.9% Peak Efficiency 0.3A/mm2 Current Density Hybrid
SC-Parallel-Inductor Buck Converter with Reduced Inductor Current in 65nm CMOS

This report presents a hybrid switched-capacitor (SC)-parallel-inductor buck (CPL-Buck) converter with
reduced inductor current IL. The proposed CPL-Buck converter reduces the voltage stress on the power
inductor with a series-connected flying capacitors CF1 in phase 1, and reduces the current stress by a
parallel-connected SC in both phase 1 and phase 2. Therefore, it effectively reduces the current ripple as
well as the average current of IL, making it possible to use a small-volume inductor to deliver a large
output current IOUT. In addition, to cover a wide voltage conversion ratio (VCR) range, the proposed
CPL-Buck is able to reconfigure as the sub-1/3X mode and the sub-1/2X mode. This work, fabricated in
65 nm CMOS process, occupies an area of 2.72 mm2. Measurement results show that, for 1.2A
maximum IOUT, 3-4.2V input to 0.6-1V output, the proposed CPL-Buck obtains a peak efficiency of
92.9% and a peak current density of 0.3A/mm2 with a power inductor as small as 1.6×0.8×0.8mm3.
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杨军

东南大学

杨军，东南大学教授、博导。长期从事于低功耗技术研究，体系性研究了宽电压近阈值集成电路关键技术，近三年来

发表 JSSC/ISSCC 总计 14 篇,拥有美国专利 8 项、中国专利 50 项。获得江苏省科技进步一等奖两项，国家科技进步

二等奖一项，教育部技术发明一等奖一项。

ABSTRACT

Ultra-low Power MCU Design

A dynamic voltage stacking scheme is presented to reduce energy consumption for MCU, which
supports two operating modes: flat mode at normal operation and stacking mode at sleep state. In
stacking mode, the retention memory, the RTC and the XO32 are connected in a series path, and the on-
chip SCVR is shut down for power saving. By flat /stact dynamic switching architecture, the leakage in
sleep state is reduce to 115nA, thereby increasing the ULPMark-CP scores to 1205, ranking first.
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张奕涵

北京大学

张奕涵于 2013 年本科毕业于清华大学微纳电子系，2014 年硕士毕业于哥伦比亚大学机械工程系，并在 2020 年取得

了哥伦比亚大学电子工程系博士学位。现以博士后研究员身份加入北京大学，主要研究方向为面向智能物联网与生物

医疗应用的低功耗集成电路与系统设计，研究成果曾发表于 ISSCC/VLSI/CICC 等集成电路会议，与 PNAS/Nature

Communications 等综合性期刊上。

ABSTRACT

Low Leakage 6T-SRAM Design for AIoT Sensing Platforms

The integration of AI on edge devices imposes great challenges for SRAM designers, as the world
embraces the emerging trend of AIoT. Deeper neural networks call for larger memory capacity for more
weights and faster speed for an acceptable latency, while the IoT system asks for low standby leakage
during retention to maintain its battery life. In this talk, we present single-mode 6T-SRAM macros,
designed with row-separate dynamic body biasing and keeper-loading free peripherals, that delivers
2.53fW/bit, a record-level low leakage, verified at 256kb capacity. With a compact 6T topology and a
MHz-level speed, this technique expands the capacity for weight storage in neural networks on edge
devices, with minimum impact on their battery life.
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王扬

清华大学

王扬 2019 年博士毕业于中科院微电子研究所，自 2019 起，加入清华大学从事博士后工作研究。长期从事低功耗

VLSI 设计研究，共负责/参与完成芯片 10 颗。博士期间，独立完成(前、后端流程)数字发射芯片 2 颗，语音编码芯片

1 颗；参与电力线芯片 2 颗；博后期间，主持完成 DNN 可重构训练芯片 2 颗，自适应 AVFS 芯片 1 颗，基于注意力

机制的神经形态芯片 2 颗。部分成果发表于 VLSIC,ISSCC,DAC,IEEE JSSC 等集成电路领域顶级期刊会议，共有学

术论文 10 余篇；其中所设计的训练芯片用于国家自然基金，国家重点研发专项等多个项目的验收。博士和博后期

间，获得多种荣誉奖励，包括 2014 至 2019 年度中科院荣誉奖学金，2015 年度亚洲 5G 算法创新大赛一等奖并受邀

在萨瑞大学和南安普顿大学做报告，2019 年度博士国家奖学金，2019 年度清华大学“未来芯片学者计划”项目支持。

ABSTRACT

A 28nm 27.5TOPS/W Approximate-Computing-Based Transformer Processor with
Asymptotic Sparsity Speculating and Out-of-Order Computing

This paper presents a Transformer processor to achieve energy-efficient attention computing with three
key features: (1) A big-exact-small-approximate (BESA) processing element (PE) saves 1.62× MAC
power for WR-Tokens with a self-gating approximate multiplier. It computes small values with large errors
for energy-saving, while computing large values exactly, matching the error tolerance of attention. (2) A
bidirectional asymptotic speculation unit (BASU) skips 46.7% of the redundant computations by capturing
sparsity. BASU exploits attention’s local properties to find the varying Xmax rapidly, improving the ability
to exploit the presence of sparsity. (3) An out-of-order PE-line computing scheduler (OPCS) improves
hardware utilization by 1.81× by reordering operands to enable dovetailing 2 operations into 1
multiplication, which omits “0” PPs computing.
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周亮

上海交通大学

周亮，上海交通大学电信学院教授。卓越青年基金和国家自然科学基金委优秀青年基金获得者。2005 年英国约克大

学博士，2008 年美国麻省理工学院访问学者，2017 年德国纽伦堡大学洪堡学者。IEEE 高级会员， IEEE 电磁兼容

上海分会主席，IEEE 电磁兼容（EMC society） 杰出演讲人（Distinguished Lecturer）。获得 2020 年电子学会科技

进步一等奖、2011 年和 2019 年上海市科技进步一等奖、2012 年国家科技进步二等奖，2016 年亚太电磁兼容会议青

年科学家奖，2015 年日本大川基金研究助成奖，2014 年国际无线电联盟（URSI）青年科学家奖等。

ABSTRACT

Heterogeneous Integration for Millimeter Wave Circuits and Systems

Three-dimensional heterogeneously integrated design technology can provide a single standard
electronic system with multiple functions and is the most important method to enhance the technical
performance of modern ICs and expand their capabilities. 3-D ICs based on system in package will
significantly improve the RF performance of a transceiver by integrating the system-on-chip made by
different materials, such as GaAs, silicon, or even GaN semiconductors. A transceiver can accommodate
digital, analog, millimeter-wave, and other circuits, as well as a large number of miniaturization of passive
components embedded in a multilayer substrate. Thus, the heterogeneous integration can be achieved
through a 3-D multifunctional circuit. In this talk, we present a design of a 94-GHz high-performance and
highly compact frequency-modulated continuous-wave radar sensor. In this sensor, an X-band CMOS-
based all-digital phase-locked loop chip, W-band SiGe-based transceiver MMIC, and W-band GaN-
based MMIC power amplifier (PA) are heterogeneously integrated. The fabrication process of our in-
house silicon-based MEMS photosensitive composite film is developed to provide very high-density
integration and very low insertion loss of interconnections between chips. The heterogeneously
integrated front end of the radar sensor is measured on-wafer with a high output power of 22 dBm. Thus,
the sensor offers a 55-dB dynamic range at a 2-m position with an expectation of a long-distance target-
detection range. The radar sensor has an 8 cm range resolution and is only 60 × 40 × 8 mm3 in size,
with a weight of only 78 g.

TALK#7.1 / TIME: 10:40

红房间

DAY 2 / JUNE 23



华 人 芯 片 设 计 技 术 研 讨 会 2 0 2 2

Workshop on IC Advances in China (ICAC)

殷韵

复旦大学

殷韵，2010 年、2015 年分别获清华大学学士和博士学位。2015 年入职复旦大学微电子学院，现为微电子学院副教

授。研究方向为模拟射频集成电路与系统设计，包括多模多带无线收发机、高性能全数字发射机、功率放大器等。近

年来，发表包括 ISSCC、JSSC 在内的学术论文 40 余篇。担任 TCAS-II 客座编辑。

ABSTRACT

A 15-bit Quadrature Digital Power Amplifier with Transformer-Based Complex Domain
Efficiency Enhancement

This paper presents a 15-bit quadrature digital power amplifier (DPA) with IQ-cell-sharing and
transformer-based Doherty operation, which compensates the 3dB power loss in traditional quadrature
architecture and enhances efficiency. Efficiency enhancement at 3/6dB PBOs is obtained on the IQ
complex plane to improve average efficiency. A single-transformer-footprint parallel-combining
transformer (PCT) power combiner is implemented for compact die size. Fabricated in a 55nm CMOS
technology, the DPA is powered by 1.2/2.4V supply voltages and the core circuit only occupies
1.05×1.14mm2 chip area. It achieves 29.3dBm peak output power with PAE of 43.1%. With 10MHz
64QAM LTE signal, the DPA achieves the Pavg of 23.62 dBm and the average PAE of 24.4% with -
25.6dB EVM at 0.85 GHz without using any DPD technique. Moreover, for 20MHz 64QAM WLAN signal,
the Pavg of 21.01dBm and the average PAE of 20.1% are obtained with -25.1dB EVM.

TALK#7.2 / TIME: 11:10

红房间

DAY 2 / JUNE 23



华 人 芯 片 设 计 技 术 研 讨 会 2 0 2 2

Workshop on IC Advances in China (ICAC)

易翔

华南理工大学

易翔，博士毕业于南洋理工大学，先后于南洋理工大学和麻省理工学院开展博士后研究工作，目前为华南理工大学微

电子学院教授。主要研究方向为射频、毫米波和太赫兹频率综合器、通信和雷达收发机集成电路设计。为电气和电子

工程师协会（IEEE） 高级会员，获 IEEE ISSCC 丝绸之路奖和 ISSCC STGA 奖。获 2022 年广东省自然科学基金杰

出青年。

ABSTRACT

Wideband THz FMCW Radar

Wideband THz FMCW radar chips are essential in some emerging applications called for high resolution,
small form factor, and low cost. A CMOS-based, wideband FMCW radar transceiver using a THz
frequency-comb architecture is presented. The high-parallelism spectral sensing provided by this
architecture significantly reduces the bandwidth requirement for the THz front-end circuitry and ensures
that the peak output power and sensitivity are maintained across the entire band of operation. The speed
and linearity of frequency chirping are also improved by the comb system. As a proof of concept, a five-
tone radar prototype in 65-nm CMOS technology that seamlessly scans the entire 220-to-320-GHz band
is demonstrated.
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路延

澳门大学

路延，澳门大学微电子研究院副教授，博士生导师，兼任珠海澳大科技研究院微电子研发中心主任。2006 和 2009 年

于华南理工大学分别获得学士和硕士学位，2013 年博士毕业于香港科技大学。2014 年加入澳门大学模拟与混合信号

超大规模集成电路国家重点实验室工作至今。

主要研究方向包括无线能量传输电路与系统，电源管理芯片设计。发表 IC 设计领域顶级论文 ISSCC+JSSC 13+13

篇，SCI 期刊论文 60 余篇。撰写专著两本。拥有三项中国和两项美国专利。曾获 IEEE 固态电路学会博士生成果奖

2013-14，IEEE 电路与系统学会 2017 杰出青年作者奖， ISSCC 2017 菅野卓雄远东最佳论文奖，2018 和 2020 澳门

科技奖技术发明二等奖，2021 年度国家优秀青年基金（港澳）项目。曾任 IEEE TCAS-I 和 TCAS-II 客座编辑。现任

ISSCC 和 CICC 的技术委员会委员，及《半导体学报》青年编委。

ABSTRACT

Hybrid Topologies for Device-to-Device Wireless Power Transceiver

Bi-directional Device-to-device (D2D) wireless power transfer, a.k.a. reverse wireless charging or
wireless PowerShare, has been a fancy selling point for the flagship smartphone models. Yet, either the
power level and efficiency of the current solution are relative low, or the size and cost are constrained. To
increase the charging power and efficiency, high AC voltages on the coupling coils are required for
reducing the coil conduction losses. Prior arts design the DC-DC conversion and DC-AC inversion or AC-
DC rectification separately. In this talk, we present a couple of hybrid power conversion topologies that
combine the DC-DC and DC-AC/AC-DC stages, for the next-generation D2D wireless fast charging. In
the first hybrid design, we merge a full-wave rectifier with a capacitor-assisted buck converter in the RX,
realizing a single-stage regulating step-down AC-DC rectification. In the second hybrid design, we merge
a switching converter with a class-E power amplifier for the TX, regulating the output power with PWM
and zero-voltage switching control. Both of them can be reconfigured as a wireless power TRX for bi-
directional D2D wireless fast charging.
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潘东方

中国科学技术大学

潘东方，博士，现任中国科学技术大学微电子学院特任副研究员，主要研究方向为全集成隔离电源芯片设计、高频功

率集成电路设计以及射频毫米波集成电路设计（CMOS 毫米波雷达收发前端芯片、CMOS 功率放大器芯片）,发表论

文 10 余篇，其中第一作者发表集成电路设计领域顶级和主流国际会议论文 4 篇，包括 IEEE ISSCC 和 IEEE

ESSCIRC 等 和 SCI 收 录 的 期 刊 论 文 5 篇 ， 包 括 IEEE TCAS-I 和 IEEE MWCL 等 ， 担 任 IEEE TCAS-II、 IEEE

MWCL、IEEE TVLSI、IEEE ISCAS 等国际知名期刊和会议审稿人。

ABSTRACT

An Isolated DC-DC Converter with a Cross-Coupled Shoot-Through-Free Class-D
Oscillator Meeting the CISPR-32 Class-B EMI Standard

An isolated DC-DC converter with a cross-coupled shoot-through-free Class-D oscillator is proposed.
The proposed Class-D oscillator greatly improves the EMI performance with high efficiency and low cost.
The transmitter and the receiver were fabricated in a 0.18µm BCD process and were assembled in an
LGA package. The proposed converter achieves 51% peak efficiency and 1.2W maximum output power,
and meets the CISPR-32 Class B standard on a two-layer PCB without using any stitching capacitor.
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屈万园

浙江大学

浙江大学微纳电子学院副教授。2016 年获韩国科学技术院（KAIST）博士学位，2008 年至 2017 年就职于韩国 LG

从事集成电路研发工作，历任工程师、资深工程师、责任工程师/项目主管，长期从事数模混合集成电路设计相关研

究 工 作 。 目 前 担 任 IET Journal of Engineering 期 刊 编 委 （Associate Editor） 、 IEEE Asian Solid-State Circuits

Conference 与 IEEE International Conference on Integrated Circuits, Technologies and Applications 会议技术委员

会（TPC）成员。发表 ISSCC/JSSC 论文多篇，指导获评 ISSCC 2021 丝绸之路奖。获授权美国专利 8 项，韩国专

利 5 项。

ABSTRACT

A 5V Input 0.4~1.2V Output Reconfigurable Capacitive-Sigma Converter

A high efficiency 5V input 0.4~1.2V output reconfigurable capacitive-sigma converter is proposed. By
input-series and output-shunt an unregulated 2:1 switched-capacitor converter with a reconfigured hybrid
Dickson Buck, the proposed work achieves 98.4% peak efficiency and beyond 90% peak efficiency for
the entire 0.4~1.2V output range. Compared with the state-of-the-arts, this work achieves the highest
peak efficiency which is improved by 1.5% at VCR=4.2 and 4.9% at VCR=12.5, respectively. Besides,
the proposed architecture also shows inherently decent transient and regulation performances.
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杨畅

广东工业大学

杨畅，博士毕业于美国南卫理公会大学。现就职于广东工业大学大学集成电路学院。研究方向为电源管理及射频芯片

设计。

TALK

Design and Characterization of a 10-MHz GaN Gate Driver Using On-Chip Feed-Forward
Gaussian Switching Regulation for EMI Reduction

Aiming at electromagnetic interference (EMI) suppression for multiple applications, this article
demonstrates a 10-MHz 4- to 40-V VIN, gallium nitride (GaN)-based buck converter with multiple EMI
reduction techniques. A Gaussian switching scheme is realized on chip for the first time for GaN power
switches to effectively reduce the conducted EMI level in the high-frequency domain. Meanwhile, spread-
spectrum frequency dithering (SSFD) technique is adopted to compress the spurious switching noise in
the low-frequency domain. To handle high-speed Gaussian switching, a feed-forward segmented driving
scheme is proposed to generate precise Gaussian trajectories. The Gaussian slopes are reconfigurable
to enable optimization of the power efficiencies for different EMI standards. Implemented in a 180-nm
BCD process, the presented GaN-based buck converter reduces the EMI noise by 35.8 and 38.7 dB at
10 and 100 MHz, respectively. From 100 to 250 MHz and from 250 to 400 MHz, the measured peak EMI
noise is reduced by 20 and 30 dB, respectively. While the EMI is greatly reduced, the maximum power
efficiency is 85.2%, comparable to that of other state-of-the-art GaN gate driving schemes.
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罗讯

电子科技大学

教授，电子科技大学，IEEE 杰出青年工程师奖获得者。

本科、博士（硕博连读）毕业于电子科技大学；曾任荷兰代尔夫特理工大学助理教授（博导）；曾任华为技术有限公

司项目经理、系统工程师；带领团队（先进半导体与集成微系统研究中心）被授予成电教书育人优秀团队、电子科技

大学研究生优秀导学团队；本人及团队成员，获 50 余项国内外奖项：含 IEEE Outstanding Young Engineer Award
（ IEEE 杰 出 青 年 工 程 师 奖 ） ； IEEE MTT-Society Graduate Fellowship Award（4 人 次 ） 、 IEEE SSC-Society

Predoctoral Achievement Award（2 人 次 ） 、 IEEE MTT-Society Pregraduate/Undergraduate Scholarship Award
（4 人次）； IEEE IMS 学生设计竞赛奖（含冠军 3 项）、IEEE RFIC 最佳学生论文奖等 IEEE 重要奖项近 30 项；中

国电子学会集成电路奖学金（特等奖）、中国侨界贡献奖（创新成果）等。

发表国际集成电路领域标志性期刊/会议 JSSC、ISSCC、RFIC、CICC 30 篇，国际微波毫米波领域标志性期刊/会议

TMTT、MWCL、IMS 53 篇；授权国内外专利 45 项（含欧美专利 20 项），其中 38 项专利技术转产工业界消费电子

领域，含智能手机、汽车电子、基站网络等，经济效益显著。

研究方向：射频/微波/毫米波/太赫兹集成电路与集成系统。IEEE MTT 学会 MTT-4（微波无源组件与传输线结构分委

会）、MTT-5（滤波器分委会）、MTT-23（无线通信分委会）技术发展委员会委员。权威会议 IEEE IMS、RFIC 技

术委员会委员。IEEE Microwave and Wireless Components Letter 责任主编（2018-2021）。

ABSTRACT

A Reflectionless Receiver With Absorptive IF Amplifier and Dual-Path Noise-Canceling
LNA

This article presents a 22.6–39.2-GHz reflectionless receiver (RX) capable of reducing the in-band
intermodulation and high-order mixing products. Such RX consists of an absorptive IF amplifier, a
double-balance passive mixer, and a dual-path noise-canceling low noise amplifier (LNA). The
absorptive IF amplifier is utilized to suppress the out-of-band signal reflected back to mixer, which can
reduce the intermodulation and high-order mixing products caused by the remixing of the out-of-band
signals. Meanwhile, the dual-path noise-canceling LNA is used for achieving low noise figure (NF) in a
wide frequency range. To verify the aforementioned principle, a reflectionless RX is implemented and
fabricated using a conventional 28-nm CMOS technology. The measurement shows the minimum NF of
3.6 dB and the peak input third-order intercept point (IIP3) of −11.7 dBm. Besides, the proposed RX can
support multi-Gb/s, 256-quadratic amplitude modulation (QAM)/1024-QAM modulation signals.
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陈文华

清华大学

现任清华大学电子工程系长聘教授、微波与天线研究所所长，IEEE-MWCL 编委、Engineering 青年通讯专家，曾任

IEEET-MTT 等期刊编委。主要研究领域包括射频功放与线性化技术、集成毫米波与太赫兹电路等。2001 年在电子科

技大学获学士学位，2006 年在清华大学获博士学位，2010 年至 2011 年在加拿大卡尔加里大学智能射频实验室从事

博士后研究。承担国家 973、重点研发计划和国家重大专项等项目 20 余项，共发表学术论文 200 余篇，曾获国家优

秀青年科学基金资助和中国电子学会科技一等奖。

ABSTRACT

Energy-Efficient Silicon-Based Terahertz Power Amplifiers for Emerging B5G/6G
Application

With the evolution of B5G and 6G wireless communication standards, the spectrum resource above
100GHz has attracted much attention and extensive research. Owing to the advantages on integration
level and low cost, and increasing cut-off frequency, silicon-based technology has strong potential in
terahertz applications. However, due to the low voltage and high substrate loss, the performance of
silicon-based power amplifiers is limited. In this talk, we will address these challenges and overview the
research progress in this field, and introduce our recent achievements in energy-efficient power
amplifiers.
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王政

电子科技大学

王政，电子科技大学教授。长期从事硅基射频、毫米波、太赫兹集成电路的理论及设计研究，在硅基太赫兹通信、成

像等领域取得了一系列国际领先的、原创性的研究成果，在集成电路设计领域顶尖会议 IEEE International Solid-

State Circuits Conference（ISSCC）和期刊 IEEE Journal of Solid-State Circuits（JSSC）上发表了多篇论文。研究

成果包括设计并实现了 210GHz 基于基频的全集成 CMOS 收发机系统、工作于 300GHz 的全集成硅基频率综合器芯

片等。

ABSTRACT

An Ultra-Low-Jitter Frequency Synthesizer with Robust Lock Acquisition Performance

With the rapid development of modern communication technology, the communication standards impose
stringent performance requirements on the phase-locked loop (PLL) frequency synthesizers such as
ultra-low jitter. As one of the widest employed PLL structures, charge pump PLL (CPPLL) with phase-
frequency detector (PFD) is known for its excellent robust lock acquisition performance due to the
capability to detect phase and frequency error simultaneously. Recent research exhibits the great
potential of CPPLL to achieve sub-100fsrms jitter performance. However, a large current CP is adopted
in to minimize CP noise at the cost of high power consumption. In this work, a 25.8GHz PLL with time-
amplifying phase-frequency detector (TAPFD) is implemented to suppress CP noise by the high phase
error detection gain of TAPFD and maintain the robust acquisition ability concurrently. The prototype is
measured to achieve 60fsrms jitter and -252.8dB FoMJ.
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舒一洋

电子科技大学

舒一洋于 2021 年在电子科技大学获得博士学位，现为电子科技大学特聘研究员，发表集成电路领域论文 20 篇，含

IEEE 期刊 JSSC 3 篇、TMTT 2 篇、TCAS-I 1 篇，国际会议 IEEE ISSCC 2 篇等；授权发明专利 3 项。曾获 IEEE 微

波理论与技术学会 MTT-S Graduate Fellowship Award、IEEE 固态电路学会学会 SSCS Predoctoral Achievement

Award、中国电子学会集成电路奖学金特等奖、IEEE RFIC2021（射频集成电路大会）最佳学生论文奖、IEEE

IMS2018（国际微波年会）学生设计竞赛奖、 IEEE IWS2018（国际无线年会）最佳学生论文奖等。担任 IEEE

JSSC、IEEE SSCL、IEEE MWCL 等期刊审稿人。

ABSTRACT

Multi-core oscillators for wideband, low phase noise, and high FoM

In this report, two multi-core oscillators are presented to achieve state-of-the-art frequency range, phase
noise, and FoM. The first is a 2-D mode-switching quad-core oscillator using E-M mixed-coupling
resonance boosting technique. The oscillator exhibits a 73.2% tuning range from 18.6 to 40.1 GHz. The
best phase noise at 1-MHz offset is −108.5 dBc/Hz, corresponding to a FoM of 184.4 dBc/Hz and FoMT
of 201.7 dBc/Hz. The second is a harmonic-impedance-expanding multi-core oscillator achieving low
phase noise and high FoM simultaneously. The minimum phase noise is −138.9 dBc/Hz at 1-MHz offset,
corresponding to a FoM of 195.1 dBc/Hz. The 1/f3 phase noise corner is 100–130 kHz over the 26.6%
tuning range.
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刘佳欣

电子科技大学

刘佳欣，本科毕业于山东大学，硕士和博士毕业于电子科技大学，美国德州大学奥斯汀分校联合培养博士生，清华大

学博士后。2021 年 3 月至今，担任电子科技大学特聘研究员。主要研究方向为模拟与混合信号集成电路设计，尤其

是高能效模数转换器（ADC）芯片的设计。近年来在芯片设计领域的顶级会议和期刊上发表多篇论文，包括

ISSCC、VLSI、JSSC、TCAS-I 等。

ABSTRACT

Fully Passive Noise-shaping SAR ADC with 4× Passive Gain and Second-order Mismatch
Error Shaping

This work presents a 90dB-SNDR passive NS SAR with 2nd-order misamtch error shapign. It has an
efficient architecture that removes the residue sampling and realizes 4× passive gain, leading to reduced
kT/C and comparator noise. Moreover, it realizes 2nd-order MES that is tone-free and supports full input
range. Fabricated in 40nm CMOS, the prototype achieves 94.3dB DR with 40kHz BW and 67uW of
power, leading to a DR FoM of 182dB.
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庄浩宇

电子科技大学

庄浩宇是电子科技大学副教授。2017 年毕业于西安电子科技大学，2014~2016 年在美国德州大学奥斯汀分校学习。

2021 年获得四川省科学技术进步奖一等奖，电子科技大学学术新人奖。

在 集 成 电 路 领 域 顶 级 期 刊 、 顶 级 会 议 发 表 论 文 近 30 篇 ， 包 括 IEEE JSSC、 IEEE TCAS-I、 IEEE TCAS-II、

Symposium on VLSI Circuits 等。以一作发表 IEEE 期刊论文共 13 篇、IEEE 会议论文 4 篇。发表 IEEE JSSC 论文

共 3 篇，其中 2 篇为一作论文。他是 Electronics Letters 期刊的编辑。

ABSTRACT

A Fully Dynamic Low-Power Wideband Time-Interleaved Noise-Shaping SAR ADC

This article proposes a fully dynamic, low-power, wideband, time-interleaved (TI), noise-shaping (NS)
successive-approximation-register (SAR) analog-to-digital converter (ADC) based on the cascade of
integrators with feedforward (CIFF) architecture. Both the interleaving operation and the loop filter are
implemented by using the fully passive switched-capacitor circuits. The feedforward summation is
realized by a multi-path dynamic comparator. The overall noise transfer function (NTF) is highly robust
against process, voltage, and temperature (PVT) variations since the NTF is determined by device ratios.
This allows the NTF zeros to be close to 1, with a good NS effect. Compared with a recently published TI
NS SAR based on the error-feedback (EF) architecture, this work does not need a static amplifier, thus
leading to the fully dynamic operation. Meanwhile, it eliminates the dependence of NTF on the PVT-
sensitive amplifier gain. Implemented in a 40-nm CMOS process, the prototype ADC achieves an SNDR
of 69.1 dB, a bandwidth of 50 MHz, and a power consumption of 8.5 mW under a 1.1-V supply, leading
to a Walden FoM of 36.3 fJ/conv.-step.
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李靖

电子科技大学

李靖，副教授/博士，2017 年国家留学基金委全额资助荷兰代尔夫特理工大学访问学者。主要研究方向为数模混合集

成电路和生物医学集成电路，包括超高速、低功耗、高精度 A/D 转换器、超声成像专用集成电路、心电信号采集专用

集成电路、极低温集成电路等。先后承担和参与了自然科学基金、四川省重点研发等省部级项目 10 余项。在集成电

路领域的重要会议 IEEE CICC、VLSI、ISCAS 和期刊 IEEE JSSC、TCAS-I、TCAS-II、TVLSI 发表论文 40 余篇，

授权发明专利 50 余项。担任 IEEE TCAS-I、TCAS-II、T-VLSI、ASICON、OJCAS 等期刊和会议审稿人，2018

APCCAS TPC 成员。

ABSTRACT

A 13-Bit ENOB Third-Order Noise-Shaping SAR ADC Employing Hybrid Error Control
Structure and LMS-Based Foreground Digital Calibration

This paper presents a 3rd-order noise-shaping(NS) successive approximation register (SAR) analog-
todigital converter (ADC), which exploits a hybrid error control topology to increase the order of the noise
transfer function (NTF). This scheme is a hybrid of two NS stages, namely, a cascaded integrator feed-
forward (CIFF) and an error feedback (EF). This EF-CIFF structure contributes a more effective NS
capability and enhances the robustness of the high-order NTF. An improved dither-based digital
calibration is developed to mitigate the harmonic distortion caused by the capacitor mismatch. Due to the
usage of an averaging filter, this calibration greatly reduces the interference of quantization noise on
mismatch extraction while only needing a minimum modification in a standard SAR Topology. Hence, our
scheme is simple and inherently robust to the process, voltage, and temperature variation. Based on an
8-bit SAR, our prototype is fabricated in a 130-nm CMOS process. It consumes a 96-μW power when
operating at a 2-MS/s sampling frequency with a 1.2V supply. The proposed NS-SAR yields a peak
Schreier figure of merit of 170.7 dB with a signal-to-noise-and-distortion ratio of 79.57 dB at an
oversampling ratio of 8.
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孙楠

清华大学

孙楠 2006 年本科毕业于清华大学，2010 年博士毕业于哈佛大学。他在 2011 年入职美国德克萨斯大学奥斯丁分校，

并于 2017 年获得终身教职。他从 2020 年起在清华担任长聘教授。他在 2020 年获得了 IEEE 固态电路协会颁发的

New Frontier Award，2013 年获得美国自然科学基金 Career Award。他曾担任 IEEE 电路与系统协会和固态电路协

会杰出讲师，JSSC 和 TCAS-I 编委，以及 CICC 和 ASSCC 的技术委员会成员。他还担任过多家世界知名芯片设计

公司的咨询顾问。他培养了 24 名博士生，其中 10 人在中美大学任教，包括 Gatech, ASU，北大，成电、西电、西

交等。他在芯片设计领域顶级期刊 JSSC 发表论文 30 余篇，在顶级会议 ISSCC/VLSI/CICC 上发表论文 50 余篇。

ABSTRACT

Pipelined SAR ADC with kT/C Noise Cancellation and Robust Ring-Amp

Pipelined ADCs are widely used for high-speed high-resolution applications, but there are two
challenges. First, limited by kT/C, its 1st-stage sampling capacitor has to be large. Second, it is difficult to
design a low-power, high-speed and PVT-robust residue amplifier in advanced process. To address
these challenges, this work proposes a PVT-robust ring-amp with kT/C noise cancellation capability. A
1.3mW 200MS/s 67dB-SNDR pipelined ADC with only 128fF input capacitance is presented.
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麦沛然

澳门大学

麦沛然，IEEE Fellow、IET Fellow、RSC Fellow、中国科学院海外专家、澳门大学微电子博士，现任该校科技学院

电机及计算器工程系教授、微电子研究院副院长(研究)和模拟与混合信号超大规模集成电路国家重点实验室副主任。

曾任 IEEE CASS 和固态电路学会 (SSCS) 杰出演讲人和 3 个顶尖国际集成电路会议技术委员 (ISSCC、ESSCIRC 和

A-SSCC)。2019 年获国庆 70 周年纪念章和获选澳门彩车代表、2011 年获国家科学技术进步二等奖(澳门首获)、

2005 年获澳门政府授勋功绩奖状表彰他在科学上的贡献，2012 年起 4 获澳门科技发明奖一/二等奖。2011-2022 年

间连续 12 年发表 ISSCC 论文共 25 篇和固态电路期刊 JSSC 论文 30 篇。麦教授现/曾担任多份 IEEE 期刊高级/副/客

座 主 编 ， 包 括 《 IEEE Press》 ;《 IEEE Journal of Solid-State Circuits》 ;《 IEEE Solid-State Circuits Letters》 ;

《IEEE Journal on Emerging and Selected Topics in Circuits and Systems》;《IEEE Transactions on Circuits and

Systems I – Regular》;《IEEE Transactions on Circuits and Systems II – Brief》和《IEEE Sensors Journal》等。

麦教授培养一流水平研究生 60 多名。研究生曾 6 次获 IEEE 固态电路学会研究生成就奖，受聘于华为、高通、意法

半导体、新加坡 A*STAR 和联发科技公司等和学术单位澳门大学、成都电子科技大学、中山大學、西安交通大学和

孟加拉科学技术学院等。麦教授是澳门大学首个产学研创业公司 Digifluidic (www.digifluidic.com) 联合创始人。

ABSTRACT

A High-Linearity N-Path Passive-LNA for Direct Channel-Selection at Flexible RF

This talks introduces an N-path passive-LNA using a switched-capacitor-transformer network to perform
high-linearity RF channel selection with in-band amplification and S11 matching. The inductive and
lowpass characteristics of the transformer also allow passband centering and harmonic-folding reduction.
Prototyped in 28nm CMOS, this N-path passive-LNA scores a 9.8dB voltage gain and a 3.4-to-4.8dB NF
over a 1.7-to-3.6GHz range. At 3GHz, the OB-IIP3 is 23.5dBm and 0dBm-blocker NF is 4.7dB at 80MHz
offset.
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刘小龙

南方科技大学

刘小龙，南方科技大学深港微电子学院助理教授（副研究员），博士生导师。2019 年获得香港科技大学博士学位，

2019 年至 2021 年在美国硅谷创业公司从事高速接口芯片设计工作。他的主要研究方向为硅基射频/毫米波/太赫兹集

成电路设计及高速串行接口技术，具体包括高性能信号源产生技术、毫米波/太赫兹高速无线通信收发机设计、高速

有线通信发射机及时钟分布设计等。他在集成电路设计领域顶级期刊和会议上发表了多篇论文，包括 JSSC、

TMTT、 ISSCC、VLSI、RFIC、CICC 等，并受邀撰写了 1 部英文专业书籍的章节。他担任了 JSSC、TMTT、

TCAS-I&II、TVLSI、SSCL 等多个国际知名期刊审稿人。

ABSTRACT

Magnetic-Tuning Technique for CMOS Millimeter-Wave and Terahertz Signal Generation

Magnetic tuning can be leveraged as coarse and fine tuning for millimeter-wave (mm-Wave) and
terahertz (THz) fundamental oscillators to achieve wide tuning range and low phase noise without using
capacitors or varactors. Firstly, a 110-GHz varactor-less fundamental oscillator achieving a tuning range
of 14.3% and phase noise of -106.9 dBc/Hz at 10-MHz offset is discussed. Secondly, a 140-GHz
varactor-less fundamental oscillator with linearity improvement provides a tuning range of 16.1% and -
105.1 dBc/Hz phase noise at 10-MHz offset is presented. Finally, a mm-Wave and THz injection-locked
frequency synthesizer with the proposed 140-GHz oscillator is described. The demonstrated prototype
achieves an ultra-wide frequency tuning range from 61.2 GHz to 273.6 GHz with an integrated jitter from
124 to 159 fs over the tuning range.
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潘权

南方科技大学

潘权博士，2005 年获得中国科学技术大学电子科学与技术专业学士，2014 年获得香港科技大学电子及计算机工程学

专业博士。2005 年到 2009 年在北京时代民芯科技有限公司担任射频芯片工程师。2014 年到 2018 年在硅谷高速硬

件创业公司 eTopus Technology Inc.担任高级主管工程师，从事 200GbE SerDes 芯片的开发。目前主要研究工作集

中在高速模拟/射频集成电路设计，主要包括：Wireline/Wireless 高速通信集成电路、光通信集成电路、Serdes／

clock and data recovery（CDR）电路。作为课题负责人不仅在国际主流会议／期刊上发表 40 多篇高水平学术论

文，同时有超过 8 年丰富的国内外工作经验，包括 4 年硅谷业界最前沿的工作经验。

ABSTRACT

Analysis and Design of Tuning-less mm-Wave Injection-Locked Frequency Dividers with
Wide Locking Range Using 8th-Order Transformer-Based Resonator in 40 nm CMOS

Three tuning-less ultra-wide locking range (LR) transformer-based millimeter-wave (mm-wave) injection-
locked frequency dividers (ILFDs) are presented. An 8th-order transformer-based resonator is proposed
to improve the LR without an extra tuning mechanism or chip area. The operation principle of high-order
transformer-based resonator in ILFDs based on the impedance diagram is analyzed. By comparing
different high-order transformer-based resonators, the proposed resonator is the best option for the ultra-
wide LR ILFD design. Also, the design considerations and trade-offs of the implemented resonator are
discussed. Furthermore, an inductive gain peaking technique is adopted to ensure start-up conditions
and achieve low power consumption. Three ILFDs are designed and fabricated in 40 nm CMOS
technology. The first chip exhibits a best-in-class LR of 104.5% from 28.8 to 91.9 GHz while consuming
5.8 mW with a 0.9 V power supply. The second chip achieves the best figure of merit (FoM) up to 26.6
GHz/mW and 79.6% from 31 to 72 GHz LR with a 0.5 V power supply. The third chip obtains an LR of
108.9% from 20 to 67.8 GHz while consuming 4.9 mW with a 0.9 V power supply. Furthermore, 6 dB
phase noise differences of the three chips are achieved, which is close to the theoretical value.
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贾海昆

清华大学

Haikun Jia is currently an Assistant Professor in the School of Integrated Circuits at Tsinghua University. He

received B.S. and M.S. degrees in electronics science and technology from Tsinghua University in2009 and 2015,

respectively. From 2015 to 2016, he was a Post-Doctoral Researcher with the HKUST. From 2016 to 2019, he was

with a startup company in Silicon Valley, working on the high-speed SerDes IC design for the next generation

Ethernet. Since 2020, he has been a Faculty Member with the School of Integrated Cicruits, Tsinghua University.

His research interests include millimeter-wave integrated circuits, systems, and high-speed wireline transceivers.

ABSTRACT
K

Low-phase-noise Millimeter-wave Fundamental CMOS Oscillators: from Multi-core to
Many-core

Compared with the frequency multiplier scheme to generate the millimeter-wave LO signals, the
fundamental oscillator consumes less chip area and total power, and is free of harmonic component
issue. However, the fundamental oscillator suffers from the low-Q passive components in millimeter-
wave frequency range. Multi-core is an attractive approach to improve the phase noise of the
fundamental millimeter-wave oscillators. In this work, we proposes a millimeter-wave fundamental
oscillator using mode-rejection-coupled synchronization method which is suitable for many-core
extension and improves the inductors' Q. A scalable mesh multi-core topology is used to save the chip
area. Using these techniques, a 16-core prototype in 65nm CMOS process achieves a state-of-the-art -
136.0dBc/Hz phase noise at 10MHz offset, 190.3dBc/Hz peak FoM at 10MHz, and 53.6-to-60.2GHz
frequency tuning range.
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马凯学

天津大学

马凯学，教授、博导、中国电子学会会士、国家杰出青年科学基金获得者。现任天津大学微电子学院院长、天津国家

“芯火”双创平台负责人。天津市成像与感知微电子技术重点实验室主任。从业二十多年先后在中国空间技术研究院

504 所、新加坡科技电子公司、南洋理工大学和电子科技大学等企业和高校工作（研究所和企业 10 年）。在射频微

波和太赫兹集成电路与系统领域发表英文专著 2 部, 专利 40 余项, SCI/EI 检索论文超过 330 篇,其中 IEEE 期刊文章

130 篇。研发成果部分转化公司主打产品销往欧美或用于我国在轨卫星和地面终端。目前主要从事 5G/6G 毫米波、

太赫兹通感融合可重构前端集成电路与微系统等方面的研究。

ABSTRACT

Silicon based RF/mm-wave Frequency Synthesizer Chip Design

RF/mm-wave frequency synthesizer plays important role in signal over noise ratio etc. In the wireless
communication and radar system. The performance of the synthesizer. Silicon based frequency
synthesizer with advantages of compact size、 low power consumption、high integration and reliability
draw much attention by the society. This report will introduce the work of our team in the silicon based
RF/mm-wave frequency synthesizer.
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徐佳伟

复旦大学

复旦大学微电子学院研究员，博士生导师。硕士和博士毕业于荷兰代尔夫特理工大学微电子系，在欧洲微电子研究中

心（imec）有超过 12 年的工作经验。2018 年加入复旦大学专用集成电路与系统国家重点实验室，研究主要方向为面

向医疗应用的低功耗模拟前端芯片设计，智能传感器芯片，高精度模拟放大器和 ADC。主持和参与多项工业界芯片

设计和欧盟科研项目，其中三款芯片已实现量产并分别应用在穿戴医疗和智能手环产品中，共有 30 篇以上论文发表

在国际集成电路一流会议和期刊，授权美国和欧洲专利 11 项。现任 ISSCC 技术委员会成员，获得 ISSCC2019 卓越

技术论文奖，ISSCC2022 丝绸之路奖和 imec2014 科技优秀奖。

ABSTRACT

Dry-Electrode Bio-Impedance Interface with Current Mismatch Cancellation and
Biosted Input Impedance of 100MΩ at 50kHz

This paper presents 0.45cm2 dry-electrode bio-impedance (BioZ) interface for wearable healthcare. By
employing full pre-charge (FPC), quiet chopping (QC) and dynamic element matching (DEM) techniques,
the IC achieves a high input impedance of 100MΩ at 50kHz, 50mΩ/√Hz sensitivity and a 106dB SNR.
The use of bias control loop (BCL) eliminates excitation current mismatch, and so facilitates 4-electrode
BioZ sensing without an additional bias electrode or self-bias resistors.
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李家明

澳门大学

李家明现为澳门大学微电子研究院之助理教授。他于 2016 年博士毕业于澳门大学。主要研究领域为超低电压芯片设

计、核磁共振系统、及跨学科的应用及交叉创新。他已发表 21 篇同侪审查期刊及会议文章，当中包括了 2 篇发布于

IEEE 国际固态电路研讨会(ISSCC，又名芯片奥林匹克)及 3 篇发布于 IEEE Journal of Solid-State Circuits 之论文。

另外他亦有四篇发表于化学领域期刊 RSC Analyst、Lab on a Chip、及 Analytical Chemistry 之论文。他于 2017 至

2019 年 担任 哈佛大 学博士 后，在 Donhee Ham 教授 之实验 室设计 高吞吐 量之核 磁共振 系统。他 现有一 本于

Springer-Nature 发 布 之 专 著 “Handheld Total Chemical and Biological Analysis Systems: Bridging NMR, Digital

Microfluidics, and Semiconductors”。

ABSTRACT

A 0.35-V 5,200-μm² 2.1-MHz Temperature-Resilient Relaxation Oscillator With 667
fJ/Cycle Energy Efficiency Using an Asymmetric Swing-Boosted RC Network and a Dual-

Path Comparator

This article describes a 2.1-MHz relaxation oscillator (RxO) for energy-harvesting Internet-of-Things (IoT)
sensor nodes. The RxO features an asymmetric swing-boosted RC network and a dual-path comparator
to surmount the challenges of sub-0.5-V operation while achieving temperature resilience. The former
enables alternating the common-mode voltages at the output of the RC network to facilitate the sub-0.5-
V operation, while the latter is outfitted with a delay generator for tracking the temperature-sensitive
delay of the comparator. Prototyped in 28-nm CMOS, the RxO occupies a tiny footprint of 5,200 µm2.
The power consumption is 1.4 µW at 0.35 V. The measured temperature stability is 158 ppm/°C (average
of seven chips) over −20 °C–120 °C. It scores the best energy efficiency (667 fJ/cycle) among the
reported MHz-range RxOs and has a figure-of-merit (181 dB) that compares favorably with the state-of-
the-art.
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潘思宁

清华大学

潘思宁，2013 年清华大学电子工程系本科毕业，2021 年荷兰代尔夫特大学微电子系博士毕业，并取得荣誉学位。

2022 年 4 月加入清华大学，任助理教授。研究方向包括智能传感器，CMOS 频率源，ΔΣ调制器等。在集成电路领域

顶级会议和期刊 ISSCC 及 JSSC 发表论文共 15 篇，其中第一作者发表 10 篇。

ABSTRACT

A Hybrid Thermal-Diffusivity/Resistor-Based Temperature Sensor with a Self-Calibrated
Inaccuracy of 0.25°C (3σ) from −55°C to 125°C

This work describes a hybrid temperature sensor in which an accurate, but energy-inefficient, thermal
diffusivity (TD) sensor is used to calibrate an inaccurate, but efficient, resistor-based sensor. The latter is
based on silicided polysilicon resistors embedded in a Wien-bridge (WB) filter, while the former is based
on an electrothermal filter (ETF) made from a p-diffusion/metal thermopile and an n-diffusion heater. The
use of an on-chip sensor for calibration obviates the need for an external temperature reference and a
temperature-stabilized environment, thus reducing the cost. To mitigate the area overhead of the TD
sensor, it reuses the WB filter's readout circuitry. Realized in a 180-nm CMOS technology, the hybrid
sensor occupies 0.2 mm2. After calibration at room temperature (~25°C) and at an elevated temperature
(~85°C), it achieves an inaccuracy of 0.25°C (3σ) from −55°C to 125°C. The WB sensor dissipates 66
μW from a 1.8-V supply and achieves a resolution of 450 μKrms in a 10-ms conversion time, which
corresponds to a resolution figure-of-merit (FoM) of 0.13 pJ·K2. The sensor also achieves a sub-10-mHz
1/f noise corner, which is comparable to that of bipolar junction transistor (BJT)-based temperature
sensors.
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陈润

纽瑞芯

Run Chen (S’07-M’15-SM’19) received the B.S. and M.S. degrees in electronic engineering from Tsinghua

University, Beijing, China, in 2006 and 2008, respectively, and the Ph.D. degree in electrical engineering from

University of Southern California (USC), Los Angeles, CA, USA, in 2015. He is currently the VP of engineering at

NewRadio Technology Co., Ltd., Shenzhen, China. His current research interests include RFIC and system

integration for wireless communications.

ABSTRACT

A 6.5-to-10GHz IEEE 802.15.4/4z-Compliant 1T3R UWB Transceiver

This work presents a 6.5-to-10GHz IEEE 802.15.4/4z-compliant UWB transceiver that integrates RF
front-end, analog and digital baseband. The proposed 1T3R architecture allows receiving signals from 3
antennas simultaneously, leading to increased location accuracy. A highly reconfigurable transmitter is
proposed with arbitrary pulse engineering, suitable for precise spectrum control. The prototype
implements HRP PHY/MAC standards that support data rates of 0.11/0.85/6.81/27.24/31.2Mbps.
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祁楠

中国科学院半导体研究所

祁楠，中国科学院半导体研究所研究员，博士生导师，中国科学院大学岗位教授。2013 年毕业于清华大学微纳电子

系，获工学博士；随后分别在美国俄勒冈州立大学、惠普实验室任职博士后、高级工程师等。2017 年受资助加入中

科院半导体所，半导体超晶格国家重点实验室工作至今。长期从事数模混合集成电路研究，特别是光通信高速集成电

路、硅基光电集成芯片等；近五年承担了包括自然科学基金、国家重点研发计划等多项省部级科研任务。祁楠博士是

IEEE SSCS、CAS 和 OSA 等学会会员，在包括 JSSC、OFC、ISSCC 等知名期刊与会议中发表论文 80 余篇，获得

美国专利授权 3 项。

ABSTRACT

Co-design of the Si-Photonic Segmented-MZM and Distributed CMOS Driver for High-
Efficiency Optical Interconnects

The datacenter demands for high-speed and power-efficient optical interconnects. Silicon photonics have
the potential of high-density integration with CMOS electronics. However, the Traveling-Wave (TW)
Mach-Zenhder Modulator (MZM) features a large-size, significant RF-loss and power-hungry loading,
which is not compatible to low-voltage CMOS drivers. This report presents a highly integrated Si-
Photonic transmitter Incorporating a Lumped-Segment MZM, Distributed CMOS Driver, and Integrated
CDR. A mixed-signal O-DAC is proposed to achieve PAM-4 modulation in the optical domain, which
significantly improves the optical extinction ratio (ER) with only low-swing limiting-output drivers. The
circuit techniques and co-design considerations will be discussed in this talk.
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陈勇

澳门大学

陈勇博士，2005 年毕业于中国传媒大学（原北京广播学院）广播电视工程专业；2010 年在中国科学院微电子研究所

完成博士学位；2010 年进入清华大学微电子研究所做博士后研究；2013 年起在新加坡南洋理工大学 VIRTUS 做

Research Fellow；2016 年起在澳门大学的模拟与混合信号超大规模集成电路国家重点实验室任助理教授。

陈勇博士一直专注集成电路设计，涉及模拟/混合信号/射频/毫米波/亚太赫兹/有线通信等领域，展开前沿科学技术的

探索和研究。陈勇博士在芯片设计领域的主要国际期刊及国际会议发表学术论文 70+ 篇，授权中国专利 18 项。另

外 ， 担 任 多 种 期 刊 (IEEE Transaction on Very Large Scale Integration Systems, IEEE Access, IET Electronics

Letters, International Journal of Circuit Theory and Applications, IEEE Transactions on Circuits and Systems I,

IEEE Transactions on Circuits and Systems II)的 副主 编或 客座 主 编； 多个 国 际会 议 (A-SSCC, APCCAS, ICTA,

NorCAS, ICSICT, ISCAS, ICCS)的技术委员与审稿人。

陈勇博士 2009 年荣获“海西”(两岸三地)研究生集成电路设计竞赛的二等奖；2019 年获得第 15 届 IEEE 电路与系统亚

太会议(APCCAS)的最佳论文奖；2021 年获得 IEEE 射频集成电路会议(RFIC)最佳学生论文奖(三等奖)；2020 年荣获

澳门科学技术发明一等奖；2020 年和 2021 年荣获 IEEE Transaction on Very Large Scale Integration Systems 期刊

的最佳副主编。

ABSTRACT

Reference-Less Frequency-Detector-Less Single-Loop Bang-Bang Clock and Data
Recovery Circuit

This talk will overview the state-of-the-art wide-frequency-acquisition techniques used for reference-less
frequency-detector-less bang-bang clock and data recovery (BBCDR) circuit in the single-loop topology.
And then I will detail the clock-selection-based and deliberate-current-mismatch-based frequency-
acquisition schemes via the silicon-based prototypes. Finally, the state-of-the-art of the BBCDR circuit is
summarized and its tendency will be discussed as well.
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尹首一

清华大学

Dr. Shouyi Yin is a full professor and vice director of School of Integrated Circuits in Tsinghua University. His

research interests include reconfigurable computing, domain-specific reconfigurable architecture design and high

level synthesis. He has published more than 100 journal papers and more than 50 conference papers. He is the

Secretary-General of EDA Chapter in Chinese Institute of Electronics. He is also the technical committee member

of Asia Pacific Signal and Information Processing Association. Dr. Shouyi Yin has been served as program

committee member and organizer in the tops VLSI and EDA conferences such as MICRO, A-SSCC, DAC, ICCAD

and ASPDAC. He is the associate editor of IEEE TCAS-I, ACM TRETS and Integration, the VLSI journal.

ABSTRACT

Evolver: A Self-Evolvable Intelligence Processor with Reinforcement Learning
Mechanism and Neural Network Plasticity

Many AI accelerators have been proposed in the past few years. However, these accelerators are only
designed for neural network inference or training. They cannot adapt to new environments and extend to
new intelligent tasks by themselves. In order to realize human-like intelligence on silicon, we design a
self-evolvable intelligence processor Evolver based on two brain-inspired features: Reinforcement
Learning Mechanism and Neural Network Plasticity. Reinforcement learning enables adaptation to
environments and serves as the basic learning mechanism for self-evolution. Neural network plasticity
adjusts network structure and neural strength to learn new intelligent tasks. Evolver implements a
reinforcement learning engine to receive environment feedbacks and evolve the hardware towards the
optimal direction with the highest environment fitness. Its Q-table based learning mechanism enables
evolution with arbitrary network structure and neural strength. Evolver has a reconfigurable computing
architecture that supports neural network plasticity with on-chip network and processing unit
reconfiguration. An online configuration compiler is proposed to achieve self-adjustment for the
computing architecture. In summary, Evolver goes beyond conventional AI accelerators by realizing self-
evolution for environment adaptation, which sets a hardware foundation for future human-like
intelligence.
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阮家辉

澳门大学

阮家煇，澳门大学微电子研究院助理教授，研究领域包括低功耗模拟运算 AI、模拟存内计算、数字及基于 FPGA 的

AI 加速器等。研究成果发表在 ISSCC，JSSC，A-SSCC，T-CAS I 等集成电路领域顶级会议和期刊近二十篇。曾受

邀于 A-SSCC 2021 RiSE 论坛上发表演讲。

ABSTRACT

A Low-Power Small-Area Analog Voice Activity Detector Featuring a Time-Domain CNN
as a Feature Extractor and a Sparsity Related Computation and Quantization Scheme in

28nm CMOS

语音识别系统广泛被应用于可穿戴装置，然而处理复杂语言模型需要大量功耗，因此一直开启的语音唤醒

(VAD) 以较低的功耗先决定输入音讯是否带有人声以决定是否开启语音识别系统，大大降低系统功耗。过

去人们以滤波器组去模拟语音处理的领域作特征提取，再以神经网络作辨识，滤波器组会占用大量面积和

功耗。本报告介我们在 ISSCC 2022 上发表的语音唤醒，当中使用了开关电容电路来设计时域卷积神经网

络作为特征提取，大大降低面积和功耗，并以二元神经网络作分类器。我们再以稀疏化量化的方式把浮点

数精度的网络参数量化成低精度，而时域卷积神经网络具有稀疏感知运算能力，使得语音唤醒经过量化后

仍维持高准确率。
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燕博南

北京大学

燕博南，北京大学人工智能研究院助理教授，2014 年于北京航空航天大学获得学士学位，2017 年于匹兹堡大学获得

电子工程硕士学位，2020 年于杜克大学获得电子与计算机工程博士学位，研究领域包括：人工智能芯片的电路与系

统及其设计自动化，新兴存储器与存内计算。已于国际知名期刊和会议上发表论文 30 余篇，其中包括发表在

ISSCC、Symposium on VLSI Technology、IEDM、DAC、ICCAD、DATE、 ASP-DAC 等多个国际顶级会议的第一

作者或通讯文章十余篇，担任 CCF-DAC’2021 的 Special Session Chair，与 DAC 存内/近存计算与 EDTM 的 TPC 成

员。

ABSTRACT

A 1.041Mb/mm^2 27.38TOPS/W Signed-INT8 Dynamic-Logic-Based ADC-Less SRAM
Compute-In-Memory Macro in 28nm with Reconfigurable Bitwise Operation for AI and

Embedded Applications

This work presents a 32Kb full-precision ADC-less SRAM CIM macro in 28nm. This work features: (a)
dynamic logic compute circuit (DCC) for compact size, (b) reconfigurable local process units (RLPUs)
supporting reconfigurable bitwise operations (AND, XOR & OR), and (c) novel post-sum circuits for >98%
DNN utilization rate. This work has the highest figure of merit: energy efficiency (27.38TOPS/W with all-
int8 precision) multiplying density (1.041Mb/mm^2) normalized to 28nm node among SRAM-CIM
macros.
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王燕

清华大学

王燕:1967 年 4 月出生，清华大学集成电路学院长聘教授，博士生导师，模型模拟团队负责人。分别于 1988 年 6 月

和 1991 年 6 月获得西安交通大学电子工程系工学学士学位和工学硕士学位，1995 年 4 月在中国科学院半导体研究所

获得半导体物理与器件专业理学博士学位。1999 年进入清华大学微电子学研究所 CAD 技术研究室工作，2004 年晋

升为教授。2003 年至 2016 年期间，担任 CAD 技术研究室副主任、主任、微电子学研究所党委副书记、微电子学研

究所副所长、微电子学与纳电子学系副主任。自 2014 年-2020 年，兼任中国工程物理研究院电子工程研究所客座研

究员。现任国际期刊 Journal of Computational Electronics 副主编，中国仿真协会集成微系统建模与仿真专业委员会

副主任委员，国家新能源汽车技术创新中心技术专家委员会委员，中国电子信息产业集团华大半导体有限公司和积塔

半导体公司外部董事，《电子器件》杂志编委，西安交通大学电子物理与器件教育部重点实验室第五届学术委员会委

员，中国电机工程学会电力电子器件专业委员会第一届委员。研究方向为器件建模与 EDA 工具开发，微波/毫米波集

成电路设计、宽禁带半导体（SiC、GaN、金刚石）器件与模块研制。作为负责人承担了多项 973、863、国家重大

研究计划、国家重大科技专项、国家自然科学基金项目以及国内主流企业委托科研项目。带领团队完成的项目“集成

电路建模与仿真关键技术”于 2018 年获得中国仿真协会科技进步一等奖；在国内外著名期刊和会议上发表学术论文

200 余篇，获得中外授权发明专利数十项。指导的学生多次获得国际会议最佳论文奖。

ABSTRACT

1V 32.1dBm 92-to-102GHz Power Amplifier with Proposed Scalable 128-to-1 Power
Combiner Achieving 15% Peak PAE in 65nm Bulk CMOS Process

In this work, we propose a scalable hybrid cascaded center- and side-fed coupled-line (CL) -based
power combine scheme to overcome the limitations of Pout and efficiency at W-band. A proof-of-concept
design is implemented in 65nm CMOS process with a scalable 128-to-1 power combiner, which
combines 128 output ports of 16 8-way unit PAs and delivers 32.1dBm peak Pout with 15% peak PAE at
98GHz under 1V supply. Our proposed PA achieves ~10× more Pout than recently reported W-band
CMOS PAs. These demonstrations set new records for silicon-based technologies above 100GHz.
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邓伟

清华大学

清华大学集成电路学院副教授/博导，集成电路设计研究所副所长,国家高层次青年人才计划入选者。2002 年~ 2009

年在电子科技大学并先后获得学士和硕士学位；2009 年~ 2014 年在日本东京工业大学获得博士学位并从事博士后研

究工作；2015 年~ 2019 年在美国苹果公司总部任资深主任工程师，负责面向无线通信 SoC 和 A 系列处理器 SoC 的

毫米波/混合信号芯片设计与系统集成。2019 年~至今，任职清华大学，主要研究方向为硅基射频、毫米波和太赫兹

芯片设计与系统集成。

现任 ISSCC、VLSI 和 ESSCIRC 的技术委员会成员以及 IEEE SSC-L 期刊副主编，负责射频和无线方向。在

JSSC、IEEE T-CAS I/II 等期刊以及 ISSCC、VLSI 等国际会议发表论文 100 余篇，其中在 JSSC 和 ISSCC 发表论文

20 余篇；主持射频和无线芯片设计领域的多项国家重点科研项目；曾获得中国青少年科技创新奖、IEEE SSCS Pre-

doctoral Achievement Award 等奖项。

ABSTRACT

D-band Joint Radar-Communication CMOS Transceiver

Recent years, millimeter-wave and Terahertz radar systems for sensing and radio systems for
communication have attracted substantial attention both from the academia and industry. In addition,
there is an increasing demanding for fusing both the hardware platform and frequency band of the radar
and radio system, which has advantages of energy efficiency, performance optimization, spectrum
sharing/efficiency, compact size, interference management, and the overall cost, as compared to
assembling of two distinct systems. In this talk, a D-band radar/communication fusion-mode transceiver
in 28nm CMOS technology, which is suitable for performing high-resolution range measurement and high
data rate wireless transmission on one single chip, is introduced for future radar-communication joint
wireless system.
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钱慧珍

电子科技大学

发表集成电路、微波领域 IEEE JSSC、TMTT、TCAS-I、MWCL 等 IEEE 期刊论文及 IEEE ISSCC、IMS、CICC、

RFIC 等国际会议 70 余篇；授权发明专利 26 项。主持国家自然科学基金面上、国家基础加强重点项目子课题、国家

重点研发计划子课题等项目，主研国家“十三五”重点预研、国家自然科学基金重点、工业界合作项目等多个项目，设

计多款高性能宽带相控阵发射机、数字功率放大器等芯片。曾获 2018 年 IEEE MTT-Society Graduate Fellowship

Award（中国首次），2016 年、2019 年 IEEE RFIT 最佳论文奖，2015 年、2018 年 IEEE IWS 最佳论文奖，指导学

生获得 2017 年、2018 年、2019 年 IEEE IMS 最佳学生设计竞赛奖等。

研究方向：CMOS 全集成数字发射机，数字功率放大器，射频/微波/毫米波/THz 集成电路与系统，片上智能感知相控

阵无线传输系统，一体化可重构无源集成电路与系统等。

ABSTRACT

Direct Digitally Modulated Transmitters with Efficiency Enhancement and Beam Steering

To meet the ever-increasing demands of multiple wireless standard, multi-function micro-systems
including the direct digitally modulated transmitters with re-configurability and beamforming are
dramatically developed. In this talk, a series of digital transmitters on Silicon with efficient enhancement
and beam steering are introduced. Hybrid Doherty and impedance boosting technique, switched/floated-
capacitor power amplifier, and reconfigurable self-coupling canceling technique are proposed to achieve
multi-mode power back-off efficiency enhancement in complex domain. A wideband digital modulated
polar phased-array transmitter based on phase modulation phase-shifting architecture is also introduced
with good efficiency and high resolution beam steering.
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