2017 Symposia on VLSI Technology and Circuits

June 5th (Monday)

2017 Symposium on VLSI Techonlogy / Circuits June 9th (Friday)

Time [suzaku Suzaku Il | Suzaku | [ Shunju lll [ Shunju II Shunju | Time Suzaku |, I, Il
7:30-18:00 Registration (Technology and Circuits)
2017 Symposium on VLSI Circuits Short Course 2 2017 Symposium on VLSI Circuits Short Course 1 2017 Symposium on VLSI Technology Short Course International Forum on Singularity: Exponential
Integrated Circuits for Smart Connected Cars Machine Learning for Circuit Designers Technology Enablers for 5nm and Next Wave of Integration X
and Automated Driving (Friday Forum)
09:00 Welcome to Exponential X,
8:30-10:10 8:30 Brief Outline, Short Course Chair 8:30 Brief Outline, Short Course Chair 8:30 Introduction K. Yano, Hitachi
8:35 An Overview of Automotive Electronics, 8:35 Machine Learning Basics and Its Applications | 8:35 CMOS Device Technology Enablers and Challenges for 5nm Node, Session 1. Exponential Technology
C. Lang, Bosch USA to Internet-of-Things, P. Hashemi and T. B. Hook, IBM Research 09:15 Exponential Neuromorphic Systems
H. Maruyama, Preferred Networks for Singularity, V. De, Intel
9:00-12:00
9:25 Intra-Vehicle Wireline Networks, 9:25 Machine-Learning-Enabled Design Space for 9:25 Heterogeneous Integration of Ge, Ill-V, and 2D on Si 09:45 Exponential Computing for Singularity,
A. Klaus, Marvell Semiconductor Energy-Efficient Mixed-Signal Inference — from More Moore to Beyond CMOS —, M. Saito, PEZY
Demo Systems, N. Verma, Princeton Univ. M. Takenaka, The Univ. of Tokyo
Setup 10:15 Exponential Connectivity for Singularity,
10:15 Break 10:15 Break 10:15 Break A. Amerasekera, UCB/BWRC
10:35 Image Sensors for Automotive Applications, 10:35 Designing Efficient Deep Learning 10:35 Design & Technology Co-Optimization for High Performance SoC, 10:45 Exponential Commerce for Singularity,
10:30-12:10) S. Kawahito, Shizuoka Univ. Accelerators: Challenges and Opportunities, P. Penzes, Qualcomm Technologies, Inc. T. Kitagawa, Rakuten
J. Emer, Massachusetts Institute of Technology /
nVidia 8:30-17:40 11:15 Panel "Where will the Next Exponential
2017 Silicon . "
Nanoelectronics Technology Arise?
. . . Worksh
11:25 LIDAR System Design for 11:25 Advanced Techniques for High-Speed 11:25 The Duality of Interconnect Scaling in Sub-10nm Technology Nodes: (ODra: zc;p
Automotive Applications, Deep Learning on Large-Scale Increasingly Complex, Increasingly Important, 12:00 Lunch Time
E. Bartolome, Texas Instruments Neural Network in the Cloud, R. Fox, GLOBALFOUNDRIES 12:00-13:30
Y. Tomita, Fujitsu Laboratories Ltd. ST 2 (SPEnEillE) HIMness
13:30 Exponential Intelligence for Singularity,
12:10-13:30 12:15 Lunch 12:15 Lunch 12:15 Lunch % (il Viehee
. 14:00 Exponential Healthcare for Singularity,
13:30 Automotive Sensors and Interfaces, 13:30 Deep Learning for Mobile and Embedded 13:30 Heterogeneous 3D/2.5D Integration toward loT and Al Era, v :)h'k e Z
. Ishikawa
B. Clark, Analog Devices, Inc. Devices, M. Aleksic, Qualcomm Inc. M. Koyanagi, Tohoku Univ.
. . . . X 14:30 Exponential Mind for Singularity,
14:20 Key Technologies That Support 14:20 Vision-Centric Devices at the Network Edge 14:20 Device Challenges for Scaled Analog-RF, LT ST
. Tani,
EV Motor Control, Using Deep-Networks and Computer Vision, F.-L. Hsueh, Y.-C. Peng, J.-J. Horng, W.-C. Chen, S. Yang, H. Liu,
S. Otani, Renesas Electronics Corp. D. Moloney, Intel Corp. / Movidius B. Yang, V. Chou, A. Kundu, C.-T. Lu, M.-C. Chuang, C.-H. Chen, ) . i .
: : P i P vidiu g g 15:00 Exponential Robotics for Singularity,
13:30-16:00) H.-H. Hsieh, C.-H. Chang, Y.-W. Chen, L.-C.Cho, J. Fu and J. Tsai, TSMC 13:30-16:30 . . .
K. Kanaoka, Ritsumeikan Univ.
15:10 Break 15:10 Break 15:10 Break
15:30 Break
15:30 Autonomous Vehicles Platform: 15:30 Mobile/Embedded DNN and Al SoCs, 15:30 Embedded Memory Design
Processor/Software Architecture, H.-J. Yoo, KAIST - Memories Differentiate Microcontoller Solutions —, 15:45 Panel "How will Human Beings Change
Machine Learning and Security, T. Jew, NXP Semiconductors in the Euture?"
J. Weast, Intel Corp.
16:00-17:10 Demo Setup 16:20 On Die Processing in Memory — PIM on DRAM —, F. Devaux, uPmem
17:30-19:30
Demo Session & Reception 19:00-22:1072
17:30-22:10) 2017
Spintronics
Workshop on
Lsl

2017 Silicon Nanoelectronics Workshop (Day 1): June 4th (Sunday) 8:30-18:40 / Shunju I (for session) and Shunju Il (for posters)




2017 Symposia on VLSI Technology and Circuits June 6th (Tuesday)

Time Suzaku Il Suzaku Il | Suzaku | | Shunju 1l | Shunju Il | Shunju |
7:00-17:00 Registration (Technology and Circuits)
T1 "Welcome and Plenary Session"
T1-1 8:00-8:45
Welcome and Opening Remarks
T1-2 8:45-9:25 (Plenary)
8:00-10:05
SoftBank  5G and It's Surrounding Situations until 2020
T1-3 9:25-10:05 (Plenary)
INXP ; e . "
semiconductors Privacy and Security: Key Requirements for Sustainable loT Growth
C1 "Welcome and Plenary Session"
C1-1 10:30-10:50
Welcome and Opening Remarks
C1-2 10:50-11:40  (Plenary)
10:30-12:30
Panasonic Innovative Solutions toward Future Society whth Al, Robotics, and loT
C1-3 11:40-12:30 (Plenary)
Waymo Inside Waymo's Self-Driving Car: My Favorite Transistors
12:30-14:00

C3: Delta-Sigma Modulators C4: Biomedical Circuits and Systems olatile & Embedded Memory

C2-1 14:00-14:25 C3-1 14:00-14:25 C4-1 14:00-14:25 T2-1 14:00-14:25 (Invited) T3-1 14:00-14:25

BRein Memory: A 13-Layer 4.2 K Neuron/0.8 M A 4.2mW 10MHz BW 74.4dB SNDR National A Fully Integrated Closed-Loop Neuromodulation SoC|
Hokkaido  Synapse Binary/Ternary Reconfigurable In- Fourth-Order CT DSM with Second-Order . with Wireless Power and Bi-Directional Data KU Leuven " . . Record Performance for Junctionless
Univ. Memory Deep Neural Network Accelerator in 65|“A!ST  pigital Noise Coupling Utilizing an 8b SAR ?h'a"u  Telemetry for Real-Time Human Eplleptic Seizure  |and imec  MemOrY Technology for the Terabit Era: from 2D to 3D Lund Univ. o cistors in InGaAs MOSFETSs

nm CMOS ADC ung Univ. control
C2-2 14:25-14:50 C3-2 14:25-14:50 C4-2 14:25-14:50 T2-2 14:25-14:50 (Invited) T3-2 14:25-14:50

2 d . . .
rsinghua A 1:06-T0-5.09 TOPS/W Reconfigurable  [The Univ. A 0.028mm” 19.8fJ/step 2"-Order VCO-Based [National A D e s s GIES Vertical Heterojunction InAs/InGaAs
ng Hybrid-Neural-Network Processor for Deep |of Texas CT A Modulator Uslpg an Inherent f’asslve Chiao " N plar N TSMC Embedded Memories for Mobile, loT, Automotive and High Performance Computing Lund Univ. Nanowire MOSFETSs on Si with |, = 330 p
Univ. N o N Integrator and Capacitive Feedback in 40nm . Microsystem Preserving Acoustic Hearing _ o
14:00-15:40 Learning Applications at Austin CMOS Tung Univ. A/um at I = 100 nA/um and Vp = 0.5V
C2-3 14:50-15:15 C3-3 14:50-15:15 C4-3 14:50-15:15 T2-3 14:50-15:15 T3-3 14:50-15:15
; A 5GS/s 156MHz BW 70dB DR Continuous- An Implantable 700pW 64-Channel First Demonstration of ~3500 cm?/V-s Electron
Runceten én'—::(e[%i:r;:gl:ss'\::'::srgfll'gf(::rsesrgefﬂsin Wty 6l WimeSgEy R i M B i - I(?lgsft)rsech fonliclicns NEC A Low-Power Cu Atom Switch Programmable Logic Fabricated in a 40nm-Node CMOS Technolo imec Lt g ] T Sl RETT g (e
Univ. ® gt.y = ° 9 [Michigan Interleaved Reference Data-Weighted T Recording and Stimulation with Rapid Artifact 9 9 Yy Up to 0.6V) Ing 53Gap.4As nFET Using an
enetic Programming Averaging nologies  Rocovery IL/LaSiO/HfO, Gate Stack

C2-4 15:15-15:40 C3-4 15:15-15:40 C4-4 15:15-15:40 T2-4 15:15-15:40 T3-4 15:15-15:40

A 3.43TOPS/W 48.9pJ/Pixel 50.1nJ/Classification A 55uW 93.1dB-DR 20kHz-BW Single-Bit CT A IBMT. J. High Performance and Low Leakage
Univ. of 512 Analog Neuron Sparse Coding Neural Network | Yonsei % Modulator with Negative R-Assisted s Intraneural Active Probe for Bidirectional ~ |S°" . N . A Watson 9 L - ge
Michigan  with On-Chip Learning and Classification in 40nm  [Univ.. Integrator Achieving 178.7dB FoM in 65nm imec Peripheral Nerve Interface g;r::mducmr A Cross Point Cu-ReRAM with a Novel OTS Selector for Storage Class Memory Applications Research curent InGaAs-on-Silicon FinFETs with 20

CMOS CMOS Center nm Gate Length

C6: (CFS) Ultra-Low Power Wireless Transceivers for loT Systems i (FS) 1D and Thin Materials and Devices
16:00-16: C6-1 16:00-16:25 (Invited) C7- 16: E T4-1 16:00-16:25 (Invited) T5-1
BM A 5Gb/s 7.1fJ/b/mm 8x Multi-Drop On- T— Reaching 10-Years of Battery Life for Delft Univ. A Compact Sensor Readout Circuit with Wafer Level Integration of an Advanced
Chip 10mm Data Link in 14nm FinFET . 9 " 4 of Combined Temperature, Capacitance and |Duke Univ. Scaling, Stacking, and Printing: How 1D and 2D Nanomaterials still Hold Promise for a New Era of Electronics |TSMC Logic-Memory System Through foad
Research Instruments Industrial loT Wireless Sensor Networks . i N ®
CMOS SOl at 0.5V Technology Voltage Sensing Functionality Generation CoWoS® Technology
C5-2 16:25-16:50 C6-2 16:25-16:50 C7-2 16:25-16:50 T4-2 16:25-16:50 (Invited) T5-2 16:25-16:50
0 A 10Gb/s 10mm On-Chip Serial Link in n Acsi 0 Delft Univ. " : 4o " National ~ Enabling Low Power and High Speed
;?r:\;'eggta 65nm CMOS Featuring a Half-Rate Time- mﬁ. 0;1 /;ZLLZV(V: PIS':; I'“gz::ﬁ()??gf;:.rlmemed of gigi':alm CVZHT::::";V?(E f’;giﬂ‘;ﬁsﬁuﬁon E;g:; :mries One and Two Dimensional Nanocarbon Materials for Innovative Functional Devices Univ. of  OEICs: First Monolithic Integration of
Based Decision Feedback Equalizer g Y Technology 9 : Singapore InGaAs n-FETs and Lasers on Si Substrate
C5-3 16:50-17:15 C6-3 16:50-17:15 C7-3 16:50-17:15 T4-3 16:50-17:15 T5-3 16:50-17:15
16:00-18:05 RS S XEvelpproyemen by - - itivif i ) Enhancement-Mode N-Channel TFT and
Automatic Impedance Adaptation for Universal A 2.4GHz, -102dBm-Sensitivity, 25Kbfs,  |Deift Univ. - a cmos Temperature Sensor with a 49fJ- [Purdue  Experimental Demonstration of Electrically-Tunable Bandgap on 2D Black Phosphorus by Quantum Confined . Room-Temperature Near-Infrared Emission
POSTECH oo p KAIST 0.466mW Interference Resistant BFSK of 2 . n Osaka Univ . L .
Compatibility with Arbitrary Channel and RX Multi-Channel Sliding-IF ULP Receiver Technology K* Resolution FoM Univ. Stark Effect Based on n'/p Junction in Single-Crystalline
Impedances 9 GeSn on Transparent Substrate
C5-4 17:15-17:40 C6-4 17:15-17:40 C7-4 17:15-17:40 T4-4 17:15-17:40 T5-4 17:15-17:40
K A 16 nm FinFET 0.4 V Inductor-Less Cellular : 2 : i
Un'Y' Of. A Distance-Immune Low-Power 4-Mbps Receiver Front-End with 10 mW Ultra-Low Power Na.tlonal DT 2 Sl REER 20 Al The Univ. Statistical Analyses of Random Telegraph Noise Amplitude in Ultra-Narrow (Deep Sub-10nm) Silicon Nanowire Na?lonal ngh. Vin E‘nharTcement M°‘?e CE l?ower
California, | : S . [Tsmc > ; Taiwan  Chopper VCO-Based Sensor Readout G Chiao Devices with High I max Using Hybrid
Los Angeles 'Nductively-Coupled Bidirectional Data Link and 0.31 mm" Ultra-Small Area for 5G System in Uni - of Tokyo  Transistors = bt !
08 Aing Sub-6 GHz Band (% Circuit in 40nm CMOS ung Univ. Ferroelectric Charge Trap Gate Stack
C5-5 17:40-18:05 C6-5 17:40-18:05 (Invited)
osrecy Commiriosion Tanacave wih Deceion | AMult-Modo WPAN (Biusioth, BLE.
Feedback Equalization Improving >200% Area foaccol o ) SoC for Low-Power an
Efficienc loT Applications
18:15-19:30 IEEE SSCS Yoyng Professional
Mentoring Event
19:30-20:00
19:30-20:00 Symposium on VLSI Circuits
30th Anniversary Celebration
21:30 Circuits Evening Panel Discussion 20:00-21:30 Joint Evening Panel Discussion 20:00-21:30 Technology Evening Panel Discussion
20:00-21:30 Transistor Future; How Does It Evolve after

The Most Important Circuits of 2037 How will We Survive the Post-Scaling Era?

FinFET Era?




2017 Symposia on VLSI Technology and Circuits June 7th (Wednesday)

JES1-1

JFS1: Emerging Reliability Solutions

10:30-10:55

C10-1

C10: Frequency Generation

10:30-10:55 C11-1

C11: Analog Techniques
10:30-10:55

T7-1

10:30-10:55

T7: Memory 1 PCM ReRAM

Time Suzaku Il Suzaku Il | Suzaku | | Shunju 1l Shunju Il Shunju |
7:30-17:00 Registration (Technology and Circuits)
C8: Pipelined ADCs C9: Sensors for Biomedical Applications
C8-1 8:30-8:55 C9-1 8:30-8:55 T6-1 8:30-8:55
q p A 1.06 pW Smart ECG Processor in 65 nm
imec é 16"?. 69(;5 fSNDR 32?“{:?.‘)3{.5")(: pth /,;'Ztonj . CMOS for Real-Time Biometric Authentication Elamtsung Highly Manufacturable 7nm FinFET Technology Featuring EUV Lithography for Low Power and High Performance Applications
apacitive Reference Stabilization ate Univ. and Personal Cardiac Moniloring lectronics
C8-2 8:55-9:20 C9-2 8:55-9:20 T6-2 8:55-9:20
A 9.1 ENOB 21.7fJ/conversion-step 10b Stanford A High-Precision 36 mm® Programmable e Tesmn
KAIST 500MS/s Single-Channel Pipelined SARADC | Implantable Pressure Sensor with Fully Technologies 10nm High Performance Mobile SoC Design and Technology Co-Developed for Performance, Power, and Area Scaling
8:30-10:10 with a Current-Mode Fine ADC in 28nm cMOs VMV Ultrasonic Power-Up and Data Link
C8-3 9:20-9:45 C9-3 9:20-9:45 T6-3 9:20-9:45
Vrije A Single-Channel, 600Msps, 12bit, Univ. of EiieSerh Fnrsemms heser Br National
Universitei Ringamp-Based Pipelined ADC in 28nm California, . p-SC N ger Chiao First Demonstration of Flash RRAM on Pure CMOS Logic 14nm FinFET Platform Featuring Excellent Immunity to Sneak-Path and MLC Capability
Vivo Microscopic Cancer Detection .
t Brussel CMOS Berkeley Tung Univ.
C8-4 9:45-10:10 C9-4 9:45-10:10 T6-4 9:45-10:10
. A Calibration-Free 2.3 mW 73.2 dB SNDR 15b |California
H'"'ﬁ? Of 100 MS/s Four-Stage Fully Differential Ring _ |Insitute of ﬁ AR, ADthLLéBased 'm.p'zrgab'%Mos EM ;, First Demonstration of 3D SRAM Through 3D Monalithic Integration of InGaAs n-FinFETs on FDSOI Si CMOS with Inter-Layer Contacts
Ichigan  Ampiifier Based SAR-Assisted Pipeline ADC  |Technology /\MPErometric Biosensor in 65nm esearc

T8-1

T8: Sensing
10:30-10:55

" An Adaptive Clocking Control Circuit with | Tokyo A Pulse-Tail-Feedback VCO Achieving - N q R National  Towards A Fully Integrated, Wirelessly Powered, and

E:L':;ZMSS 7.5% Frequency Gain for SPARC Institute of  FoM of 195dBc/Hz with Flicker Noise Broadcom Qoaaé);&g\;:g Ig:g?gi’::eﬁfizor()ds ==t $:Lln\l/<ugfa Reduction of Cycle-to-Cycle Variability in ReRAM by Filamentary Refresh Chiao Ordinarily Equipped On-Lens System for Successive Dry
Processors Technology Corner of 700Hz 4 P Tung Univ. EYe Syndrome Diagnosis
JFS1-2 10:55-11:20 C10-2 10:55-11:20 C11-2 10:55-11:20 T7-2 10:55-11:20 T8-2 10:55-11:20

. Gzt @ e e o R T el F s Renesas A 3.2ppm/°C Second-Order Temperature A Hybrid Power Amplifier Using 3-Phase 3- 3 2 R 3 . . A Powerless and Non-Volatile Counterfeit IC
a’_“v' Oft Waveforms and Flip-Flop Soft Errors in 14nm Tri-Gate System Compensated CMOS On-Chip Oscillator  |KAIST Level Class-D with 200nH Inductors and imec "I\'lhej_mally_tste_lrble Iglteg;ﬁtedhslec;?laslted OTSdSEelectI(IJrst\l:—éth;ZO MA/em* Current Drive, >3.10" Half-Bias a’.‘"v' Oft Detection Sensor in a Standard Logic Process

INNESOt@  cvos Using a Back-Sampling Chain (BSC) Teshniave | Design Using Voltage Ratio Adjusting Technique Current Balancing Technique oniinearity, Tunable Threshold Voltage and Exceflent Endurance INNESOIa  Based on an Exposed Floating-Gate Array
JFS1-3 11:20-11:45 C10-3 11:20-11:45 C11-3 11:20-11:45 T7-3 11:20-11:45 T8-3 11:20-11:45

10:30-12:35 Fuax / Vi and Noise Margin Impacts of Aging on Domino An 8GHz, 0.005mm? All Digital Clock The Univ. . L . . . . . . o . . An All Pixel PDAF CMOS Image Sensor with 0.64umx1.28
Intel Read, Static Write, and Retention of 8T 1R1W SRAM Eﬁargtsr z:?cs Generator Having 0.1% Frequency of Texas ai :hv 106275;\;\{5213;:;;1séac;<;r30¢mpllfler CEA-LETI Lnnzon?;'::rzcng;g;i [;:‘r’f'gfm\';'::::'gh SibglucstickiiontipeaniviiofionSwichipglReadingloperstions Efer;sr g:g)s um Photodiode Separated by Self-Aligned In-Pixel Deep
Arrays in 22nm High-k/Metal-Gate Tri-Gate CMOS Accuracy by New ZTC Algorithm at Austin - Y Trench Isolation for High AF Performance
JFS1-4 11:45-12:10 C10-4 11:45-12:10 C11-4 11:45-12:10 T7-4 11:45-12:10 T8-4 11:45-12:10
National ~ Excellent Reliability of Ferroelectric HfZrO, RGeS T chitectire)Sing ; o ) )

A ) Subharmonically Injection-Locked Coupled Univ. of A 150-uW 3"-Order Butterworth Passive- |Samsung . . L " " FET-Type Hydrogen Sensor with Short
Tsing Hua  Free from Wake-Up and Fatigue Effects by |TSMC ¢ jjjzior with Clock Skew Calibration in 16nm | Toronto Switched-Capacitor Filter with 92 dB SFDR |Electronics NN e e =S S T G Hitachi R esponse Time and High Drift Immunity
Univ. NH; Plasma Treatment CMOS
JFS1-5 12:10-12:35 C10-5 12:10-12:35 C11-5 12:10-12:35
The Univ. A 10MHz 5-to-40V EMI-Regulated GaN National Y . u A 0.8V, 37nW, 42ppm/°C Sub-Bandgap
of Texas  Power Driver with Closed-Loop Adaptive  |Taiwan 2 5-t1h2 (.';HZ F.rtahctlonf(lz ’\\l/(_:(r;anuem;yMDLL KAIST Voltage Reference with PSRR of -81dB and
at Dallas  Miller Plateau Sensing Univ. yninesizer with an £&-V4D-base Line Sensitivity of 51ppm/V in 0.18um CMOS

12:35-14:00

JFS2-1

JFS2: Advanced Assembly
14:00-14:25

C12-1

C12: SRAM & Emerging Memory

14:00-14:25 C13-1

C13: Biosignal Recording / Monitoring Circuits

14:00-14:25

T9-1

14:00-14:25

T9: SiGe/Ge FET 1

T10: Reliability
14:00-14:25

A Digitally Controlled Fully Integrated Voltage Regulator

A 31.2pJ/disparity-pixel Stereo Matching Univ. of

3.37 pW/Ch Modular Scalable Neural

IBM

High Performance and Record Subthreshold Swing Demonstration in Scaled RMG SiGe FinFETs with High-

On-Die 16nm Metal Critical Peak Current

Sampling for Mobile Applications
C14: Phase-Locked Loops

Univ.

C15: Memory Interface and Flash Memory

Current-Mode Sense Amplifier for o Applications

C16: Power Management Circuit

Electrical Impedance Tomography

T11: CMOS Integration |

Intel with 3D-TSV Based On-Die Solenoid Inductor with KAIST Processor with Stereo SRAM for Mobile Ul | . Recording System with Embedded Lossless q TSMC N .
Backside Planar Magnetic Core in 14nm Tri-Gate CMOS. Axlizian Michigan Compresgior):for i P Redhmien Research Ge-Content Channels Formed by 3D Condensation and a Novel Gate Stack Process Test Methodology with 100ps Pulse Width
JFS2-2 14:25-14:50 C12-2 14:25-14:50 C13-2 14:25-14:50 T9-2 14:25-14:50 T10-2 14:25-14:50
A 6Gb/s Rotatable Non-Contact Connector . A 0.3V VDDmin 4+2T SRAM for Searching |. .
. / . . Univ. of . N imec/Holst A 36uW Reconfigurable Analog Front-End |IBM q . q A 1 e . A Fully-Integrated Method for RTN
2 -
] ) Keio Univ. wn.h High-Speed/I°C/CAN/SPI Interface Michigan and In-Memory Computing Using 55nm Centre IC for Multimodal Vital Signs Monitoring Research SiGe FinFET for Practical Logic Libraries by Mitigating Local Layout Effect KU Leuven ., @ e,
14:00-15:40 Bridge IC DDC Technology
JFS2-3 14:50-15:15 C12-3 14:50-15:15 C13-3 14:50-15:15 T9-3 14:50-15:15 T10-3 14:50-15:15
; " Semicondu A 140 MHz 1 Mbit 2T1C Gain-Cell Memory with 60-nm . A Scalable, Highly-Multiplexed Delta-Encoded Digital . . I oo Th S B . New Insight on the Geometry Dependence
TSMC High Density 3D Fanout_ Package for ctor Energy  Indium-Galium-Zinc Oride Transistor Embedded Inlo 65- ‘LlJvmvhgf o Feedback ECoG Recorcing Amplfier with Common The Univ. glgtherfo‘rmangf] 4(1).5 nm TZ|(1:_k Compressl\(/:ely Stlralned Ge-On-Insulator pMOSFETSs Fabricated by Ge CEA-LETI of BTl in 3D Technologies Based on
Heterogeneous Integration Laboratory nm CMOS Logic Process Technology ashington . pifrerential-Mode Artifact Suppression of Tokyo ondensation with Optimized Temperature Control Experiments and Modeling
JFS2-4 15:15-15:40 C12-4 15:15-15:40 C13-4 15:15-15:40 T9-4 15:15-15:40 T10-4 15:15-15:40
A Shutter-Less Micro-Bolometer Thermal Imaging ~ |[National  gmpedded 2Mb ReRAM Macro with 2.6ns Read Access | A Bio-Impedance Readout IC with . q " . " : " : . Unified Self-Heating Effect Model for Advanced
KAIST System Using Multiple Digital Correlated Double Tsing Hua Time Using Dynamic-Trip-Point-Mismatch Sampling I(T:“:n(:::olst FrequencylSueeningron Hictor MEEror :;Bel\geamh E:;;rﬁz:;d;\;g;:;ylnteﬁaclal Layer Formation on Strained Si,.,Ge, Channels and Their Correlation to Inversion Eiztng Digital and Analog Technology and Thermal-

Aware Lifetime Prediction Methodology
T12: Ferroelectric

C14-1 16:00-16:25 C15-1 16:00-16:25 C16-1 16:00-16:25 T11-1 16:00-16:25 T12-1 16:00-16:25
A 0.5V 1.6mW 2.4GHz Fractional-N All-Digital PLL A Floating Tap Termination Scheme with e acyedexiractiool mpovementiEner Vs GLOBALFO National Nano-Scaled Ge FinFETs with Low Temperature
TSMC  for Bluetooth LE with PVT-Insensitive TDC Using | SK hynix  Inverted DBI AC and Floating Tap Forcing KAIST ~ Harvesting Gircut with Simultaneous Energy Extraction UNDRIES  14nm FinFET Technology for Analog and RF Applications Nano Device Ferroelectric HfZrO, on Specific Interfacial Layers
Switched-Capacitor Doubler in 28nm CMOS Technique for High-Speed Low-Power Signaling Generator Laboratories  Exhibiting 65% S.S. Reduction and Improved loy
C14-2 16:25-16:50 C15-2 16:25-16:50 C16-2 16:25-16:50 T11-2 16:25-16:50 T12-2 16:25-16:50
A Supply Noise Insensitive PLL with a Rail- . Seoul A 20nW-to-140mW Input Power Range, 94% Peak Univ. of  jmpact of Total and Partial Dipole Switching on the
KAIST To-Rail Swing Ring Oscillator and a TSMC (A RBEEEHACD QD CEs ARG | o Emf"e:cy Fsr';'gy':‘a7?:;‘3::‘%‘;:;2::’;‘toh - [SEHIEUIE, High Performance 14nm FinFET Technology for Low Power Mobile RF Application Notre Switching Slope of Gate-Last Negative Capacitance FETs
Wideband Noise Suppression Loop in 10 nm FinFET CMOS Technology Univ. T 9 P Electronics Dame with Ferroeleciric Hafnium Zirconium Oxide Gate Stack
C14-3 16:50-17:15 C15-3 16:50-17:15 C16-3 16:50-17:15 T11-3 16:50-17:15 T12-3 16:50-17:15
16:00-18:05 A 16415y, 9-10-18GHz Sampling Phase Detector [\ A 1.2V 1.33Gbis/pin 8Tb NAND Fiash Memory Mult-| ¢ - A 42nJ/Conversion On-Demand State-of- [ he Uniy. A Nonvolatile SRAM Integrated with
Xilinx Based PLL with In-Band Noise Suppression and Elect 9 Chip Package Employing F-Chip for Low Power and Uni Charge Indicator for Miniature loT Li-lon Elect 9 10nm 2" Generation BEOL Technology with Optimized lllumination and LELELELE f Tok * Ferroelectric HfO, Capacitor for Normally-
Robust Frequency Acquisition in 16nm FinFET €CIrONICS 4igh Performance Storage Applications 0% Batleies EBiEhES o' TOY0 ¢t and Ultralow Power loT Application
C14-4 17:15-17:40 C15-4 17:15-17:40 C16-4 17:15-17:40 T11-4 17:15-17:40 T12-4 17:15-17:40
. " - " . " . A 0.3-0.86V Fully Integrated Buck First Demonstration of Vertically Stacked
o 3 A P ; B s o . . . Regulator with 2GHz Resonant Switchin, UNIST rantenna: Monolithic Transistor-Antenna Device for Real-Time THz Imagin stem KU Leuven Ferroelectric ope , Devices for
Univ. of Computational Locking: Accelerating Lock- |Univ. of  An Ultra-Wide Program, 122pJ/Bit Flash  [Northwestern g 9 T Monolithic T A D for Real-Ti THz Imaging Sy: E lectric Al Doped HfO, Di f
Washington Times in All-Digital PLLs Michigan Memory Using Charge Recycling Univ. for Ultra-Low Power Applications NAND Applications
C14-5 17:40-18:05 C15-5 17:40-18:05 C16-5 17:40-18:05 T11-5 17:40-18:05 (Late News)
A —242-dB FOM and —71-dBc Reference Spur Ring- A 40nm Split Gate Embedded Flash Macro with Flexible 2- A True Two-Quadrant Fully Integrated Switched 1BM
UNIST VCO-Based Ultra-Low-Jitter Switched-Loop-Filter [ TSMC in-1 Architecture, Code Memory with 140MHz Read Speed |KU Leuven Capacitor DC-DC Converter Supporting Vertically Comparison of Key Fine-Line BEOL Metallization Schemes for Beyond 7 nm Node
PLL Using a Fast Phase-Error Correction Technique and Data Memory with 1M Cycles Endurance Stacked DVS-Loads with up to 99.6% Efficiency | esearch
19:00-21:00 19:00-21:00

Joint Banquet
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Time

Suzaku Ill

Suzaku I

Suzaku |

Shunju 11l

Shunju Il

Shunju |

8:00-17:00

C18: SAR ADCs

Registration (Technology and Circuits)

19: Image Sensors

JFS3: Ultra Low Power for loT

T13: Quantum Neur

Dissipation and Synchronous Output

Dallas CMOS

12:35-14:00

C22: (CFS) Advanced Sensing Systems

C23: High-Speed and Power Efficient Wireless Transceivers

Approach to Develop Prosthetic Technology

Luncheon Talk

as a Part of Body

C24-1

C22-1 14:00-14:25 (Invited) C23-1 14:00-14:25
Sony 320x240 Back-llluminated 10um CAPD |Tokyo 5 100mw 3.0 Gbls Spectrum Efficient 60
Semiconductor Pixels for High Speed Modulation Time-of- [Institute of GHz Bi-Phase OOK CMOS Transceiver
felis Flight CMOS Image Sensor Technology
C22-2 14:25-14:50 (Invited) C23-2 14:25-14:50
An Imager Using 2-D Single-Photon . A

N . A 230-260GHz Wideband Amplifier in 65nm

DENSO  Avalanche I?lode Array in D..18.-|Jm CMOS |KAIST CMOS Based on Dual-Peak G ,-Core
14:00-15:40 for Automotive LIDAR Application
C22-3 14:50-15:15 C23-3 14:50-15:15
Univ. of A 16.5 Giga Events/s 1024 x 8 SPAD Line |Univ.of A 65nm CMOS I/Q RF Power DAC with 24
Edini:)ur o Sensor with Per-Pixel Zoomable 50ps- California, - 42dB 3™ Harmonic Cancellation and up to
9" 5 4ns/bin Histogramming TDC Berkeley  18dB Mixed-Signal Filtering
C22-4 15:15-15:40 C23-4 15:15-15:40
Univ. of  A272:49 plipixel CMOS Image Sensor with Embedded  |Renesas A 43%-Efficiency 20dBm Sub-GHz Transmitter
. Obiject Detection and Bio-Inspired 2D Optic Flow Generatior} . Employing Rise-Edge-Synchronized Harmonic

Michigan  for Nano-Air-Vehicle Navigation Electronics

C24: Physical Sensors
16:00-16:25

Calibration with 33.3% Duty Cycle
peed Wireline Circuits
16:00-16:25

C25-1

C26-1

C17-1 8:30-8:55 (Invited) C18-1 8:30-8:55 C19-1 8:30-8:55 [JFS3-1 8:30-8:55 (Invited) T13-1
System Architecture with Single Chip 8K A 2.4-mW 25-MHz BW 300-MS/s Passive |sony A 4.1Mpix 280fps Stacked CMOS Image Towards Quantum Computing in Si MOS Technology:
Socionext HEVC Decoder for 8K Advanced BS MediaTek Noise Shaping SAR ADC with Noise Semiconduct Sensor with Array-Parallel ADC DENSO  Computing Platform for Automotive Electronics of Automated Driving Generation CEA-LETI  Single-Shot Readout of Spin States in a FDSOI Split-Gate
Receiver System Quantizer Technique in 14-nm CMOS or Solutions  Architecture for Region Control e T R EE gD B e
C17-2 8:55-9:20 C18-2 8:55-9:20 C19-2 8:55-9:20 JFS3-2 8:55-9:20 (Invited) T13-2 8:55-9:20
. A 127mW 1.63TOPS Sparse Spatio-Temporal |The Univ. A A 256 Energy Bin Spectrum X-Ray Photon-Counting Image Sandia Achieving Ideal Accuracies in Analog
;ﬁ';’. & Cognitive SoC for Action Classification and of Texas at R 13b'ENOB, 173dBfF°M 2°-Order NS (CEA-LETI Sensor Providing 8Mcounts/s/pixel and On-Chip Charge Shggfégo Semiconductor Platforms for Ultra Low Power loT Solutions National Neuromorphic Computing Using Periodic
8:30-10:10 |Michigan  yiotion Tracking in Videos austn  SARADC with Passive Integrators Sharing, Charge Induction and Pile-Up Corrections Laboratories Carry
C17-3 9:20-9:45 C18-3 9:20-9:45 C19-3 9:20-9:45 JFS3-3 9:20-9:45 T13-3 9:20-9:45
& Slngle-C_hlp 2048X.1 080. Reso!utloq 2 Na.tlonal A 510nW 12-bit 200kS/s SAR-Assisted Shizuoka AUGH =Nk Qlobal Sl GIer Lz _Performance Boost of Crystalline In-Ga-Zn-O Material and Transistor with Extremely Low Leakage|NaMLab  Novel Ferroelectric FET Based Synapse for]
=R S R (TSl (S Eie Leivay SAR ADC Using a Re-Switching Technique|Univ. Il St il 1S @R Vicroeleckon for IoT Normally-Off CPU Application GmbH Neuromorphic Systems
Processor in 28nm CMOS Technology Univ. 9 9 q ) Transfer Pixels peameEtan Y PP 9 P 4
C17-4 9:45-10:10 C18-4 9:45-10:10 C19-4 9:45-10:10 JFS3-4 9:45-10:10 T13-4 9:45-10:10
A Fully-Integrated Energy-Efficient . A 107 dB SFDR, 80 kS/s Nyquist-Rate SARson, 224-ke Saturation Signal Global Shutter CMOS i on-On-Thin.| p p . : i
s Institute of  H.265/HEVC Decoder with eDRAM for Br'v' ci ADC Using a Hybrid Capacitive and Semiconductor Image Sensor with In-Pixel Pinned Storage and Elen;esa§ ?06‘5;?;: é)n:/a:tl?:Tns SiicchOndhnBox SOIB/ERbedded R S 2 M i S andt imec ge:gRr;\-;\l'Ae;hnolct‘)gSy Co-?pgmlzatloln foLrJ it
[Technology  Wearable Devices m Incremental ¥A DAC i Lateral Overflow Integration Capacitor ectronics X -Based Synaptic Processing Uni
C20: Circuits for Security and Low Power C21: High Speed ADCs JFS4: Computing Beyond Von Neumann T14: SiGe / Ge FET 2
C20-1 10:30-10:55 C21-1 10:30-10:55 JFS4-1 10:30-10:55 (Invited) T14-1 1 0:55
n . 3 N A 12b 61dB SNDR 300MS/s SAR ADC with First Experimental Observation of Channel Thickness}
UF"V: i IRETe A_ (RS ETELLD ISy ETH Inverter-Based Preamplifier and Common- =14 Implementation Challenges for Scalable Neuromorphic Computing AIST Scaling (Down to 3 nm) Induced Mobility
Michigan  Cryptographic Cortex-M0 Processor for loT[Zurich  yjoqe Regulation DAC in 14nm CMOS FinFET REEEE Enhancement in UTB GeOln MOSFETs
C20-2 10:55-11:20 C21-2 10:55-11:20 JFS4-2 10:55-11:20 (Invited) T14-2 10:55-11:20
A 2.5ns-Latency 0.39pJ/b 289|,|mZ/Gb/s Marvell - A 0.014mm? 10-Bit 2GS/s Time-Interleaved, Strained Germanium Gate-All-Around PMOS Device
Kobe Univ. Ultra-Light-Weight PRINCE Cryptographic Shanghai SAR ADC with Low-Complexity Keio Univ.  Distributed Quantum Computing Systems: Technology to Quantum Circuits imec Demonstration Using Selective Wire Release Etch
Processor 9 Background Timing Skew Calibration Prior to Replacement Metal Gate Deposition
C20-3 11:20-11:45 C21-3 11:20-11:45 JFS4-3 11:20-11:45 T14-3 11:20-11:45
10:30-12:35The Univ. of Strong Subthreshold Current Array PUF with 5° Analog An 18-Bit 2MS/s Pipelined SAR ADC Univ. of il Lylslali
Texasat  Challenge-Response Pairs Resilient to Machine Devi Utilizing a Sampling Distortion Cancellation Notre Ultra-Low Power Probabilistic IMT Neurons for Stochastic Sampling Machines imec Pressure Anneal on Si-Passivated Strained Ge pFinFET an
Austin__Learning Attacks in 130nm CMOS VIS Circuit with -107dB THD at 100kHz Dame DA AT B B S T Ry
C20-4 11:45-12:10 C21-4 11:45-12:10 JFS4-4 11:45-12:10 T14-4 11:45-12:10
. A Sequence Dependent Challenge- . X . . y " . . National  The First GeSn FinFET on a Novel GeSnOl Substratg
Url1|v.. of Response PUF Using 28nm SRAM 6T Bit Ana!og A 1.6-B|t. 16MS/s SAR ADC with On-Chip Tsmghua ’A:\462§0P’\IS/J RTA":/I fasgd Nogvpolatlle Iqtell:ge’\r;lt Processor for Energy Harvesting IoE System Ui Qs e ot e R
Michigan Cell Devices  Calibration in 55nm CMOS Univ. eaturing Nonvolatile Logics and Processing-In-Memory Singapore High G 0 807 uS/um for GeSn P-FETS
C20-5 12:10-12:35 C21-5 12:10-12:35
Columbia A Continuous-Time Digital IR Filter with  |The Univ. A 2GS/s 8b Flash ADC Based on
Univ Signal-Derived Timing, Agile Power of Texas at Remainder Number System in 65nm

T15: Memory 2 Flash MRAM

T16: Process

C26: Processors and SoC
16:00-16:25

T17-1

T17: CMOS Integration Il
16:00-16:25

T15-1 14:00-14:25 T16-1 14:00-14:25
Samsung High-Speed and Logic-Compatible Split-Gate Embedded Flash on 28-nm Low-Power HKMG Logic|IBM Dua_l Eleglin (LR Anneallng {7 @il
N Resistance Reduction and Its Impact on
Electronics Process Research P T
VLS Integrated Circuit Variability
T15-2 14:25-14:50 T16-2 14:25-14:50
-9 2 P
Sequl First Demonstration of Diode-Type 3-D NAND Flash Memory String Having Super-Steep Switching|. S!Jb'w Q.cm Contact Rgsmmty e
National Slope imec SiGe Achieved by Ga Doping and
Univ. Nanosecond Laser Activation
T15-3 14:50-15:15 T16-3 14:50-15:15
A " . Co-Ontimizati : Highly-Selective Superconformal CVD Ti Silicidd
Chuo Univ. El.asthf“ab&lt); BIO?.St }-'qu;m:n CodE)ngt (FRR?H)'. coTc.)meIZ?)mn ;fglggta ConpEss ey :EM h Process Enabling Area-Enhanced Contacts for
istribution Modulation to Enhance Data-Retention Time by Over X esearch  \ .+ Generation CMOS Architectures
T15-4 15:15-15:40 T16-4 15:15-15:40
GLOBALFO National  Record Low Specific Contact Resistivity (1.2x10° -
UNDRIES CMOS-Embedded STT-MRAM Arrays in 2x nm Nodes for GP-MCU Applications Univ. of cm?) for P-Type Semiconductors: Incorporation of Sn|
Singapore into Ge and In-Situ Ga Doping

Calibrated Sampling Phases in 32nm CMOS

Interfaces

A 10.1" 56-Channel, 183 uW/electrode, 0.73 mmZ/sensor 5’;’1&2: A 32Gbl/s, 4.7pJ/bit Optical Link with — National A 501mW 7.61Gb/s Integrated Message- ORI
KAIST High SNR 3D Hover Sensor Based on Enhanced Signal  |p oo 0 11.7dBm Sensitivity in 14nm FinFET Taiwan Passing Detector and Decoder for Polar- UNDRIES Low-Variation SRAM Bitcells in 22nm FDSOI Technology
Refining and Fine Error Calibrating Techniques B CMOS (Ufstho, Coded Massive MIMO Systems
C24-2 16:25-16:50 C25-2 16:25-16:50 C26-2 16:25-16:50 T17-2 16:25-16:50
A Robust and Versatile, -40°C to +180°C, 85ps |,y A 60 Gbrs 1.9 Pj/bit NRZ Optical-Receiver A 12.4pJ/cycle Sub-Threshold, 16pJ/cycle Near-
ICEA-LETI to 1kSps, Multi Power Source Wireless Sensor R h with Low Latency Digital CDR in 14nm [ARM Threshold ARM Cortex-M0+ MCU with Autonomous JCEA-LETI Impact of Strain on Access Resistance in Planar and Nanowire CMOS Devices
System for Aeronautic Applications esearc! CMOS FinFET SRPG/DVFS and Temperature Tracking Clocks
16:00-18:05 C24-3 16:50-17:15 C25-3 16:50-17:15 C26-3 16:50-17:15 T17-3 16:50-17:15
-00-15: . A 6x5x4mm° General Purpose Audio A 2.25-mW/Gb/s 80-Gb/s-PAM4 Linear Univ. of R
u?cl;:l o;n Sensor Node with a 4.7uW Audio NTT Driver with a Single Supply Using Stacked |California, gezéigzrcf;:rp;iizjgﬁb ';‘ig;(iil::ry HeFe CEA-LETI Key Process Steps for High Performance and Reliable 3D Sequential Integration
Y Processing IC Current-Mode Architecture in 65-nm CMOS|Los Angeles g€ APP!
C24-4 17:15-17:40 C25-4 17:15-17:40 C26-4 17:15-17:40 T17-4 17:15-17:40
Univ. of A 4.7uW Switched-Bias MEMS Microphone] A 26-Gb/s 8.1-mW Receiver with Linear Tsinghua A 130nm FeRAM-Based Parallel Recovery Nonvolatile SOC] enemers
Mich'igan Preamplifier for Ultra-Low-Power Voice Xilinx Sampling Phase Detector for Data and Univ? ;“;iz"::g‘q?f:i;’;’:f?‘fz‘;;”g';ﬂzi’g:c';aj;?':;:;‘;‘"',gowe[_ UNDRIES  Influence of Stress Induced CT Local Layout Effect (LLE) on 14nm FinFET
Interfaces Edge Equalization On Detection and Nonvolatile Radio Controller
C25-5 17:40-18:05 C26-5 17:40-18:05 T17-5 17:40-18:05 (Late News)
GLOBALFO A 28.05Gb/s Transceiver Using Quarter-Rate Univ. of A Battery-Less 507nW SoC with Integrated
UNDRIES Triple-Speculation Hybrid-DFE Receiver with Virgi;ﬂa Platform Power Manager and SiP 1BM Stacked Nanosheet Gate-All-Around Transistor to Enable Scaling Beyond FinFET




