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Technology Highlights

Advanced CMOS Technology

"Intel 18A Platform Technology Featuring RibbonFET (GAA) and Power Via for
Advanced High-Performance Computing” — Intel (Paper T1-1)
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Advanced Packaging

"High-density wafer level connectivity using frontside hybrid bonding at 250nm pitch
and backside through-dielectric vias at 120nm pitch after extreme wafer thinning" —
imec (Paper T6-1)
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Process and Materials for CMOS Scaling and New Devices
"Performance Step-up in PMOS with Monolayer WSe, Channel” — Taiwan
Semiconductor Manufacturing Company (TSMC) (Paper T1-4)
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Process and Materials for CMOS Scaling and New Devices

"A Gate-All-Around Nanosheet Oxide Semiconductor for Transistor by Selective
Crystallization of InGaOx for Performance and Reliability Enhancement" — The
University of Tokyo, AIST and Nara Institute of Science of Technology (Paper T6-3)
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Process and Materials for CMOS Scaling and New Devices

"Orthogonal V1 Tuning for Oxide Semiconductor 2T Gain Cell enabled by Interface
Dipole Engineering" — Stanford University and Taiwan Semiconductor Manufacturing
Company (TSMC) (Paper T19-1)
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Device Physics, Characterization, Modeling and Reliability

"Demonstration of Tungsten-doped Indium Oxide MOSFETs with 3 Angstrom EOT,
Improved Stability and High On-Current” — Georgia institute of Technology and
Samsung Electronics Co., Ltd (Paper T1-3)
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Memory Technology
"Highly Scalable and Reliable Cell Characteristics for 1Tb 9" Generation 3D-NAND

Flash Technology"” — Samsung Electronics Co., Ltd (Paper T1-5)
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Memory Technology

"1T1C 3D HZO FeRAM with High Retention (>125°C) and High Endurance (>1E13)
for Embedded Nonvolatile Memory Application” — Huawei Technologies Co., Ltd
(Paper T6-5)
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Memory Technology
"Voltage Reduction (1.4V) and Array Scaling (41nm) of Ferroelectric NVDRAM for
Low-Power and High-Density Applications" — Micron Technology Inc., (Paper T6-2)
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Memory Technology

"Integration of 0.75V Vpp Oxide-Semiconductor 1T1C Memory with Advanced Logic
for An Ultra-Low-Power Low-Latency Cache Solution" — Taiwan Semiconductor
Manufacturing Company (TSMC) (Paper T2-1)
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"A Back-illuminated 10 um-pitch SPAD Depth Sensor with 42.5% PDE at 940 nm using
Optimized Doping Design" — Sony Semiconductor Solutions (Paper T1-2)
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"First Demonstration of 1T FDSOIl-based > 1000fps Image Sensor with In-pixel
Computing"” — Peking University (Paper T6-4)
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Circuit Highlights
Biomedical devices, circuits, and systems

"PANDA: A 3.178 TOPS/W Reconfigurable Seizure Prediction And Detection Neural
Network Accelerator for Epilepsy Monitoring" (Paper C21-1)
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"An Active Silicon Perforated MEA for Seamless 3D Organoid Interfacing with Low-
Noise, Scalable Multimodal Electrophysiology" (Paper C24-1)
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Data converters

"An 11.9-ENOB 560-MS/s Subranging ADC Employing Amplifier-Switching
Architecture with Multi-Threshold Comparators"” (Paper C8-1)
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Devices and Accelerators for ML/DL and New Compute

"NuVPU: A 4.8~9.6 mJ/frame Progressive NTT-based Unified Video Processor for
Stable Video Streaming and Processing with Neural Video Codec"” (Paper C10-2)
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Digital Circuits, Hardware Security, Signal Integrity, los

"A 77 fJ/bit 8 Gbps Low-Latency Self-Timed Die-to-Die Link for 2.5D and 3D
Interconnect in 3nm" (Paper C7-3)
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"A 0.71nd, 1.53GS/s Throughput 256-FFT using Floating Point Analog Computation"
(Paper C23-1)
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Frequency Generation and Clocking Circuits

"A 24.5-t0-45.2-GHz Dual-Injection Clock Multiplier with Folded-Inductor-Based

Magnetic-Flux Cancellation Achieving 32.83-fsrms Jitter and 0.037-mm2 Core Area”
(Paper C19-1)
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Reconfigurable wideband ILFM [6]
4 530 4-order 4-order

XFMR XFMR @© Low phase noise
@ Small multi-ratio (<8)
) '{:_r-_r’ @© Require wide input range (32%) and high input
L I XSIxT-ILFM T "T L 'Lf'"er T 224 power (8dBm)
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Time-alignment wideband ILCM [7]
©) Small area (no inductor due to 5nm technology)
@ Single node injection -> Narrow loop
bandwidth (30MHz) & RO poor phase noise
=> high jitter (>200fs)

@ Large Kya=> poor VDD noise rejection

Proposed differential-time-alignment wideband ILCM

@© High multi-ratio with sub-integer mode
- narrow input range (5.84%)
© Differential injection = large loop bandwidth
© Compact LC-assisted dual-mode RO with
edge-combining doubler - small area,
low phase noise & jitter (~40fs)

g e DX EWAIN, &Y L& 2 2 HAI|(RO) ¥ HetE folded-LC-
assisted dual-injection time-alignment clock multiplierE =2t& O0l& ZH<
ILFM(injection-locked frequency multiplier)2| JHE &.

Memory Technologies, Devices, Circuits, and Architectures

"A 3nm FinFET 563kbit 35.5Mbit/mm2 Dual-Rail SRAM with 3.89pJ/access High
Energy Efficient and 27.5uW/Mbit 1-cycle Latency Low-Leakage Mode" (Paper C4-1)

TSMC2| H &l 2 eXtended Dual Rail XDR Ot |81 H 2t & JtXl =2 I8 = AIE06t=,
oY 882 98 DY E(HD) 6T SRAME 20| &Ct. DeWL(Delaying-Write-WL)
g2 At MJ| ECLOIH(WDRV) 2t2] 3 2HIE oH&ot1l, 1A0I2 X M+=4
C(1-CLM)= HIZS(NOP) J|2t S0t BL Z2[XMME HAM d=E2 Z0ICH 3-nm
FINFETHAE 2 28 MUXIE 17% 2 2AI9110 UI| &2 10% 2 A AI2IC
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Power Management Devices and Circuits

A 0.087 fs FOM Current-mirror-based Analog-assisted Digital LDO with VO Ripple
Optimization (Paper C18-1)

MZOstueE e s S 2 &8 M2(Vo) 2l 2 = HSHE €4 5t= CBAA(current-
mirror-based analog-assisted) DLDO(digital low-dropout regulator)E HIAIStCt. Ol
DLDO= 200 mA 2ot =0 A 1 mV 0I8te] Vo 2lZ= NME8tCt 28 nm CMOS
S22 NZ= CBAA DLDO= MY &M DLDO =0IAM 0.087 fs2| S ==5t
HsX==(FOME 20 =CH.

Heavy Load Ripple wio C,

E 10mv/ FI ] H‘ZGDDUSI ~
- oov (| | 450.0us Sto

2us[10mV @ Vin=0.8V, Vo=0.75V, 1.=200mA

|

E}m T 1mV > Vo ﬁlp'pie -

T18:200 mA 25t 20 A 1 mV OIS Vo 2I20| S8 E LDO & &MY UH.

Processors and SoCs

MAVERIC: A 16nm 72 FPS, 10 mJ/frame Heterogeneous Robotics SoC with 4 Cores
and 13 INT8/FP32 Accelerators (Paper C10-5)
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Sensors, Imagers, loT, MEMS, Display Circuits

A 25M points/s Back-Illuminated Stacked SPAD Direct Time-of-Flight Depth Sensor
with Equivalent Time Sampling for Automotive LIDAR (Paper C27-2)

Sony Semiconductor Solutions= ol AE 12 M2l HI0Ie &8 S WolZ2tolY ot
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3D Point Cloud
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"2/3-inch 2.1Megapixel SPAD Image Sensor with 156dB Single-Shot Dynamic Range

and LED Flicker Mitigation based on Weighted Photon Counting Technique" (Paper
C27-1)

Canon2 A=Xt2 SPAD O|0I Xl MK E HAISHCH MEZ222 IS ZXF Hi%= J|8 2 LED
Z2|H et L s 22Y HE =22 156 dB CHOILHY IRIXIE E A SHLL.
L &, read noise-free == Soll 0.1 lux Ol 5H2] CHAMN| CHEE OI0I Xl 24 E 2 & SHLF.

Exposure time HDR image (after linearization & tonemapping)
recharge cycle
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Wireless and RF Devices Circuits and Systems

A 150 GHz High-Power-Density Phased-Array Transceiver in 65nm CMQOS for 6G UE
Module (Paper C28-1)

Institute of Science TokyoJt 0|1l= E L2 6MI0H 0l Sl I*E“(GG)OH/\-I g=Z
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Wireline and Optical Transceivers, Optical Interconnects and Processors

"A 128Gb/s 0.67pJ/b PAM-4 Transmitter in 18A with RibbonFET and PowerVia"
(Paper C12-2)
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