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Joint Evening Panel Discussion
The Semiconductor Industry at a Tipping Point: What’s 
Next? [Shunju II, III]
Monday, June 10, 20:00-21:30
Organizers:   P. Yue, Hong Kong Univ. of Science and Technology
 M. Kobayashi, The Univ. of Tokyo
 K. Okada, Tokyo Institute of Technology
 E. Naviasky, Cadence
 G. Yeric, ARM Ltd.

Moderator:  K. Makinwa, Delft Univ. of Technology

Panelists:  B. Nauta, Univ. of Twente
 Z. Wang, Tsinghua Univ.
 F. Yinug, SIA
 A. Piovaccari, Silicon Labs
 S. Sumida, Woodside Capital Partners
 J. Chang, TSMC

SESSION 1 - Joint Opening and Plenary Session 1 
[Shunju I, II, III]
Tuesday, June 11, 8:00-10:00

8:00-
Joint Welcome and Opening Remarks
M. Masahara, AIST
M. Ikeda, The Univ. of Tokyo
C.-P. Chang, Applied Materials, Inc.
K. Chang, Xilinx Inc

8:40- 
Plenary 
Chairpersons: K. Takeuchi, Chuo Univ.
 T. Palacios, MIT

C1-1 - 8:40 (Plenary)
Virtual Cyborg: Beyond Human Limits, M. Inami, The Univ. 
of Tokyo, Japan

T1-1 - 9:20 (Plenary)
Managing Moore's Inflection: DARPA's Electronics 
Resurgence Initiative, W. Chappell, DARPA, USA

SESSION 2 - Advanced Wireless [Suzaku II]
Tuesday, June 11, 10:30-12:35
Chairpersons: H.-J. Song, POSTECH
 E. Janssen, NXP Semiconductors

C2-1 - 10:30
A 76- to 81-GHz, 0.6º degree rms Phase Error Multi-
channel Transmitter with a Novel Phase Detector and 
Compensation Technique, T. Fujibayashi and Y. Takeda, Asahi 
Kasei Microdevices, Japan

C2-2 - 10:55
426-GHz Imaging Pixel Integrating a Transmitter and a 

2 in 65-nm 
CMOS, Y. Zhu*, P. R. Byreddy*, K. K. O* and W. Choi*,**, *The 
Univ. of Texas at Dallas and **Oklahoma state Univ., USA

C2-3 - 11:20
A 1-5GHz Direct-Digital RF Modulator with an Embedded 
Time-Approximation Filter Achieving -43dB EVM at 1024 
QAM, S. Su and M. S.-W. Chen, Univ. of Southern California, 
USA

C2-4 - 11:45
A 26-42 GHz Broadband, Back-off efficient and VSWR 
Tolerant CMOS Power Amplifier Architecture for 5G 
Applications, C. Chappidi and K. Sengupta, Princeton Univ., 
USA
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C2-5 - 12:10
A Time Domain Artificial Intelligence Radar for Hand 
Gesture Recognition Using 33-GHz Direct Sampling, J. 
Park, J. Jang, G. Lee, H. Koh, C. Kim and T. W. Kim, Yonsei Univ., 
Korea

SESSION 3 - High Performance Computing [Suzaku I]
Tuesday, June 11, 10:30-12:10
Chairpersons: J. Chang, TSMC
 Z. Zhang, Univ. of Michigan

C3-1 - 10:30
A 7nm 4GHz Arm®-Core-based CoWoS® Chiplet Design 
for High Performance Computing, M.-S. Lin*, T.-C. 
Huang**, C.-C. Tsai*, K.-H. Tam*, C.-H. Hsieh*, T. Chen*, W.-H. 
Huang*, J. Hu***, Y.-C. Chen*, S. K. Goel**, C.-M. Fu*, S. 
Rusu**, C.-C. Li*, S.-Y. Yang*, M. Wong, S.-C. Yang and F. Lee, 
*TSMC, Taiwan, **TSMC, USA and ***TSMC, China

C3-2 - 10:55
A 1.4 GHz 695 Giga RISC-V Inst/s 496-core Manycore 
Processor with Mesh On-Chip Network and an All-Digital 
Synthesized PLL in 16nm CMOS, A. Rovinski*, C. Zhao**, 
K. Al-Hawaj***, P. Gao**, S. Xie**, C. Torng***, S. Davidson**, 
A. Amarnath*, L. Vega**, B. Veluri**, A. Rao****, T. Ajayi*, J. 
Puscar****, S. Dai***, R. Zhao***, D. Richmond**, Z. 
Zhang***, I. Galton****, C. Batten***, M. B. Taylor** and R. G. 
Dreslinski*, *Univ. of Michigan, **Univ. of Washington, 
***Cornell Univ. and ****Univ. of California, San Diego, USA,,

C3-3 - 11:20
A 250mV, 0.063J/GHash Bitcoin Mining Engine in 14nm 
CMOS Featuring Dual-Vcc SHA256 Datapath and 3-Phase 
Latch Based Clocking, V. Suresh, S. Satpathy, R. Kumar, M. 
Anders, H. Kaul, A. Agarwal, S. Hsu, R. Krishnamurthy, V. De and 
S. Mathew, Intel Corp., USA

C3-4 - 11:45
A 16nm 25mm2 SoC with a 54.5x Flexibility-Efficiency 
Range from Dual-Core Arm Cortex-A53, to eFPGA, and 
Cache-Coherent Accelerators, P. N. Whatmough*,**, S. K. 
Lee*,***, M. Donato*, H.-C. Hsueh*, S. L. Xi*, U. Gupta*, L. 
Pentecost*, G. Ko*, D. Brooks* and G.-Y. Wei*, *Harvard Univ., 
**ARM Research Labs, Inc. and ***IBM Research, USA

SESSION 4 - Advanced Frequency Generators [Suzaku III]
Tuesday, June 11, 14:00-15:40
Chairpersons: J. Lee, National Taiwan Univ.
 D. Griffith, Texas Instruments

C4-1 - 14:00
0.2mW 70fsrms-Jitter Injection-Locked PLL Using 
De-Sensit ized SSPD-Based Injecting-Time Self-
Alignment Achieving -270dB FoM and -66dBc Reference 
Spur, H. Zhang, A. T. Narayanan, H. Herdian, B. Liu, Y. Wang, A. 
Shirane and K. Okada, Tokyo Institute of Technology, Japan

C4-2 - 14:25
A 270-GHz Fully-Integrated Frequency Synthesizer in 
65nm CMOS, X. LIU and H. C. Luong, The Hong Kong Univ. of 
Science and Technology, Hong Kong

C4-3 - 14:50
A 138fsrms

Calibration Technique in 28-nm CMOS, Y.-A. Li and A. 
Niknejad, Univ. of California, Berkeley, USA
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vii

C4-4 - 15:15

with 0.046%/V Voltage and 48.69ppm/°C Temperature 
Stability for IoT Sensor Node Applications, X. Meng, X. 
Li**, X. Zhong*, Y. Yao*, C.-Y. Tsui* and W.-H. Ki*, Hong Kong 
Univ. of Science and Technology, Hong Kong and **Broadcom 
Corp., USA

SESSION 5 - Energy Efficient Computing [Suzaku II]
Tuesday, June 11, 14:00-15:40
Chairpersons:  Y. Tanabe, Toshiba Electronic Devices & 

Storage Corp.
 V. Sze, MIT

C5-1 - 14:00
A 48 MHz 880-nW Standby Power Normally-Off MCU with 

T. Ishizu*, 
Y. Yakubo*, K. Furutani*, A. Isobe*, M. Fujita*, T. Atsumi*, Y. 
Ando*, T. Murakawa*, K. Kato*, M. Fujita** and S. Yamazaki*, 
*Semiconductor Energy Laboratory Co., Ltd. and **The Univ. of 
Tokyo, Japan

C5-2 - 14:25
A Microwatt-Class Always-On Sensor Fusion Engine 
Featuring Ultra-Low-Power AOI Clocked Circuits in 14nm 
CMOS, S. Hsu, A. Agarwal, M. Kar, M. Anders, H. Kaul, R. 
Kumar, S. Satpathy, V. Suresh, S. Mathew, R. Krishnamurthy and 
V. De, Intel Corp., USA

C5-3 - 14:50

Speaker Verification, J. S. P. Giraldo, S. Lauwereins, K. 
Badami, H. V. Hamme and M. Verhelst, KU Leuven, Belgium

C5-4 - 15:15
Catena: A 0.5-V Sub-0.4-mW 16-Core Spatial Array 
Accelerator for Mobile and Embedded Computing, J. P. 
Cerqueira*, T. J. Repetti*, Y. Pu**, S. Priyadarshi**, M. A. Kim* 
and M. Seok*, *Columbia Univ. and **Qualcomm, Inc., USA

SESSION 6 - Physical Sensors [Suzaku I]
Tuesday, June 11, 14:00-15:40
Chairpersons:  T. Tokuda, Nara Insti tute of Science and 

Technology
 K. Makinwa, Delft Univ. of Technology

C6-1 - 14:00

119dB Dynamic Range for Wearable PPG/NIRS Sensors, 
Q. Lin*,**, J. Xu***, S. Song*, A. Breeschoten***, M. 
Konijnenburg***, M. Chen*, C. van Hoof*,**, F. Tavernier** and 
N. van Helleputte*, *imec, **KU Leuven, Belgium and ***Holst 
Centre, The Netherlands

C6-2 - 14:25
A 0.02mm2 100dB-DR Impedance Monitoring IC with 
PWM-Dual GRO Architecture, H. Han, W. Choi and Y. Chae, 
Yonsei Univ., Korea

C6-3 - 14:50
A 21952-Pixel Multi-Modal CMOS Cellular Sensor Array 
with 1568-Pixel Paral le l Recording and 4-Point 
Impedance Sensing, D. Jung*, J. S. Park*, G. V. Junek*, S. I. 
Grijalva**, S. R. Kumashi*, A. Wang*, S. Li*, H. C. Cho** and H. 
Wang*, *Georgia Institute of Technology and **Emory Univ., USA

C6-4 - 15:15
A CMOS Temperature Stabi l ized 2-Dimensional 
Mechanical Stress Sensor with 11-bit Resolution, U. 
Nurmetov*, T. Fritz**, E. Muellner**, C. Dougherty**, F. Kreupl* 
and R. Brederlow**, *Technical Univ. of Munich and **Texas 
Instruments Freising, Germany

SESSION 7 - Data Converter Techniques [Suzaku III]
Tuesday, June 11, 16:00-18:05
Chairpersons: C.-C. Liu, MediaTek Inc.
 E. Martens, imec

C7-1 - 16:00
A 75.8dB-SNDR Pipeline SAR ADC with 2nd-order 
Interstage Gain Error Shaping, C.-K. Hsu and N. Sun, The 
Univ. of Texas at Austin, USA

C7-2 - 16:25
An Amplifier-Less Calibration-Free SAR ADC Achieving 
>100dB SNDR for Multi-Channel ECG Acquisition with 
667mVpp Linear Input Range, W.-H. Huang, S.-H. Wu, Z.-X. 
Chen and Y.-S. Shu, MediaTek Inc., Taiwan

C7-3 - 16:50
A 40nm CMOS 12b 200MS/s Single-Amplifier Dual-
Residue Pipelined-SAR ADC, M.-J. Seo, Y.-D. Kim, J.-H. 
Chung and S.-T. Ryu, KAIST, Korea

C7-4 - 17:15
A 0.2 - 8 MS/s 10b flexible SAR ADC Achieving 0.35 - 2.5 
fJ/Conv-Step and Using Self-Quenched Dynamic Bias 
Comparator, H. S. Bindra*, A.-J. Annema*, S. M. Louwsma** 
and B. Nauta*, *Univ. of Twente and **Teledyne DALSA Corp., 
The Netherlands

C7-5 - 17:40
A 29mW 5GS/s Time-Interleaved SAR ADC Achieving 
48.5dB SNDR with Fully-Digital Timing-Skew Calibration 
Based on Digital-Mixing, M. Guo*, J. Mao*, S-W. Sin*, H. 
Wei** and R. P. Martins*,***, *Univ. of Macau, Macau, **Univ. of 
Texas at Austin, USA and ***Instituto Superior Técnico / 
Universidade de Lisboa, Portugal

SESSION 8 - Low-Power Wireless [Suzaku II]
Tuesday, June 11, 16:00-18:05
Chairpersons: K. Okada, Tokyo Institute of Technology
 A. Zolfaghari, Broadcom Corp.

C8-1 - 16:00
An Ultra-Low Power, Fully Integrated Wake-Up Receiver 
and Digital Baseband with All-Digital Impairment 
Correction and -92.4dBm Sensitivity for 802.11ba, R. 
Dorrance*, R. Liu*, A. Beevi K. T.**, D. Dasalukunte*, M. A. S. 
Lopez**, V. Kristem*, S. Azizi* and B. Carlton*, *Intel Corp., 
USA and **Intel Corp., Mexico

C8-2 - 16:25
A 3.8 mW Sub-Sampling Direct RF-to-Digital Converter 
for Polar Receiver Achieving 1.94 Gb/s Data Rate with 
1024-APSK Modulation, H. Wang, Z. Su, H. Zhao, Y. Wang and 
F. Dai, Auburn Univ., USA

C8-3 - 16:50
A 1.53 mm3 Crystal-Less Standards-Compliant Bluetooth 
Low Energy Module for Volume Constrained Wireless 
Sensors, R. Wiser*, K. A. Sankaragomathi*, J. Schauer*, S. 
Korhummel*, A. Kavousian*, D. Yeager*, N. Arumugam*, N. 
Pletcher*, D. Barkin*, R. Parker**, L. Callaghan**, R. Ruby** 
and B. Otis*, *Verily Life Sciences and **Broadcom Ltd., USA

C8-4 - 17:15
A -106dBm 33nW Bit-Level Duty-Cycled Tuned RF Wake-
Up Receiver, J. Moody*, A. Dissanayake*, H. Bishop*, R. Lu**, 
N. Liu*, D. Duvvuri*, A. Gao**, D. Truesdale*, N. S. Barker*, S. 
Gong**, B. H. Calhoun* and S. M. Bowers*, *Univ. of Virginia 
and **Univ. of Illinois at Urbana-Champaign, USA
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C8-5 - 17:40
A Crystal-Free Single-Chip Micro Mote with Integrated 
802.15.4 Compatible Transceiver, Sub-mW BLE 
Compatible Beacon Transmitter, and Cortex M0, F. 
Maksimovic*, B. Wheeler*, D. C. Burnett*, O. Khan*, S. Mesri*, 
I. Suciu***, L. Lee*, A. Moreno*, A. Sundararajan*, T. Chang**, 
X. Villajosana***, T. Watteyne**, A. Niknejad*, K. S. J. Pister*, B. 
Zhou*, R. Zoll* and A. Ng*, *Univ. of California, Berkeley, USA, 
**Inria, France and ***Universitat Oberta de Catalunya, Spain

SESSION 9 - High-Density I/Os [Suzaku I]
Tuesday, June 11, 16:00-17:15
Chairpersons:  C. P. Yue, Hong Kong Univ. of Science and 

Technology
 A. Loke, TSMC

C9-1 - 16:00
A 1.02pJ/b 417Gb/s/mm USR Link in 16nm FinFET, A. 
Tajalli*,***, M. Bastani*, D. Carnelli*, C. Cao*, J. Fox**, K. 
Gharibdoust*, D. Gorret*, A. Gupta**, C. Hall**, A. Hassanin*, K. 
Hofstra*, B. Holden*, A. Hormati*, J. Keay**, Y. Mogentale*, G. 
Paul*, V. Perrin*, J. Phillips**, S. Raparthy**, A. Shokrollahi*, D. 
Stauffer*, R. Simpson**, A. Stewart**, G. Surace**, O. T. Amirii*, 
E. Truffa*, A. Tschank**, R. Ulrich*, C. Walter* and A. Singh*, 
*Kandou Bus, Switzerland, **Kandou Bus, UK and ***Univ. of 
Utah, USA

C9-2 - 16:25
A 370-fJ/b, 0.0056 mm2/DQ, 4.8-Gb/s DQ Receiver for 
HBM3 with a Baud-Rate Self-Tracking Loop, H.-G. Ko*, S. 
Shin*, C.-H. Kye*, S.-Y. Lee*, J. Yun*, H.-K. Jung**, D. Lee**, S. 
Kim* and D.-K. Jeong*, *Seoul National Univ. and **SK hynix 
Inc., Korea

C9-3 - 16:50
An 8nm All-Digital 7.3Gb/s/pin LPDDR5 PHY with an 
Approximate Delay Compensation Scheme, K. Chae, J. 
Choi, H. Lee, J. Choi, S. Yi, Y. Nam, S. Hwang, J. Lee, W. Lee, K. 
Seong, J. Shin, S. Lee, S. Ko, J. Oh, B. Koo, S. Park, J. Shin and H. 
Ko, Samsung Semiconductor, Inc., Korea

Circuits Evening Panel Discussion
Technology We Will See Coming Out of the Tokyo 
Olympics and Beyond [Suzaku I]
Tuesday, June 11, 20:00-21:30
Organizers:  M. Natsui, Tohoku Univ.
 K. Okada, Tokyo Institute of Technology
 S. Ho, MediaTek Inc.

Moderator: K. Hamashita, AKM

Panelists:  J. Jensen, Intel Corp.
 M. Pate, Google
 M. Mizuno, NEC Corp.
 S. Masui, Fujitsu Laboratories Ltd.
 Y. Kato, DENSO TEN Ltd.
 P. O'Connor, Microsoft

SESSION 10 - Remarks, Awards and Plenary Session 2 
[Shunju I, II, III]
Wednesday, June 12, 8:00-10:00

8:00- 
Remarks and Award Ceremony
M. Masahara, AIST
M. Ikeda, The Univ. of Tokyo
C.-P. Chang, Applied Materials, Inc.
K. Chang, Xilinx Inc

8:40- 
Plenary 
Chairpersons:  S. Yamakawa, Sony Semiconductor Solutions 

Corp.
 B. Ginsburg, Texas Instruments

62

64

66

68

70

C10-1 - 8:40 (Plenary)
Computational Directions for Augmented Reality 
Systems, S. Rabii, E. Beigne, V. Chandra, B. De Salvo, R. Ho 
and R. Pendse, Facebook Inc., USA

T7-1 - 9:20 (Plenary)
Si Platform for Developing Spin-Based Quantum 
Computing, S. Tarucha, RIKEN Center for Emergent Matter 
Science, RIKEN and Tokyo Univ. of Science, Japan

SESSION 11 - SRAM and DRAM [Suzaku III]
Wednesday, June 12, 10:30-12:35
Chairpersons: K. Sohn, Samsung Electronics Co., Ltd.
 J. T. Pawlowski, Micron Technology, Inc.

C11-1 - 10:30
A 4GHz 16nm SRAM Architecture with Low-Power 
Features for Heterogeneous Computing Platforms, C. 
Cakir, A. W. Chen, YK. Chong, S. Thyagarajan, M. McCartney, P. 
Tan, Y. Shi and M. Bhargava, Arm Inc., USA

C11-2 - 10:55
A 5Gb/s/pin 16Gb LPDDR4/4X Reconfigurable SDRAM 
with Voltage-High Keeper and a Prediction-based Fast-
tracking ZQ Calibration, J.-S. Heo, K. Kim, D.-H. Lee, C.-K. 
Lee, D.-S. Moon, K. Kim, J.-W. Moon, S.-H. Hyun, H.-J. Kwon, 
J.-H. Choi, Y.-S. Sohn, S.-J. Bae, K.-I. Park, J.-B. Lee, J.-H. Baek, 
S.-W. Yoon, H.-K. Yang, K. Kim, Y.-J. Kim, B. Park, S. Park, J. 
Lee, Y.-S. Park and S. Jang, Samsung Electronics Co., Ltd., Korea

C11-3 - 11:20
A 4.8GB/s 256Mb(x16) Reduced-Pin-Count DRAM and 
Controller Architecture (RPCA) to Reduce Form-Factor & 
Cost for IOT/Wearable/TCON/Video/AI-Edge Systems, C. 
Shiah, C.-N. Chang, R. Crisp, C.-P. Lin, C.-N. Pan, C.-P. Chuang, 
H.-L. Chen, T.-F. Chang, W.-J. Huang, K.-C. Ting, R. Dai, W.-M. 
Huang, B.-D. Rong, C.-C. Lu and S. H. Jheng, Etron Technology, 
Inc., Taiwan

C11-4 - 11:45
Area-Efficient and Variation-Tolerant In-Memory BNN 
Computing Using 6T SRAM Array, J. Kim, J. Koo, T. Kim, Y. 
Kim, H. Kim, S. Yoo and J.-J. Kim, POSTECH, Korea

C11-5 - 12:10
A 5.1pJ/Neuron 127.3us/Inference RNN-Based Speech 
Recognition Processor Using 16 Computing-in-Memory 
SRAM Macros in 65nm CMOS, R. Guo*, Y. Liu*, S. Zheng*, 
S.-Y. Wu**, P. Ouyang***, W.-S. Khwa**, X. Chen*, J.-J. Chen**, 
X. Li***, L. Liu*, M.-F. Chang**, S. Wei* and S. Yin*, *Tsinghua 
Univ., **National Tsing Hua Univ. and ***TsingMicro Tech, China

SESSION 12 - LDOs for High Performance Digital 
[Suzaku II]
Wednesday, June 12, 10:30-12:35
Chairpersons: M. Hamada, Keio Univ.
 C. Sandner, Infineon Technologies AG

C12-1 - 10:30
A Variation-Adaptive Integrated Computational Digital 
LDO in 22nm CMOS with Fast Transient Response, Z. K. 
Ahmed, H. K. Krishnamurthy, C. Augustine, X. Liu, S. Weng, K. 
Ravichandran, J. W. Tschanz and V. De, Intel Corp., USA

C12-2 - 10:55
A 7nm Leakage-Current-Supply Circuit for LDO Dropout 
Voltage Reduction, K. A. Bowman*, S. Gangopadhyay**, F. 
Atallah*, H. Nguyen*, J. Jeong*, D. Yingling*, A. Polomik*, M. 
Harinath*, N. Reeves*, A. Cassier*, B. Appel* and A. 
Raychowdhury**, *Qualcomm Technologies, Inc. and **Georgia 
Institute of Technology, USA
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C12-3 - 11:20
A 0.5-1V Input Event-Driven Multiple Digital Low-
Dropout-Regulator System for Supporting a Large Digital 
Load, S. J. Kim*, D. Kim*, Y. Pu**, C. Shi** and M. Seok*, 
*Columbia Univ. and **Qualcomm, Inc., USA

C12-4 - 11:45
A 0.5V-VIN, 0.29ps-Transient-FOM, and Sub-2mV-
Accuracy Adaptive-Sampling Digital LDO Using Single-
VCO-Based Edge-Racing Time Quantizer, J. Lee, J. Bang, Y. 
Lim and J. Choi, Ulsan National Institute of Science and 
Technology, Korea

C12-5 - 12:10
A 300mA BGR-Recursive Low-Dropout Regulator 
Achieving 102-to-80dB PSR at Frequencies from 100Hz 
to 0.1MHz with Current Efficiency of 99.98%, D.-K. Kim* 
and H.-S. Kim**, *Dankook Univ. and **KAIST, Korea

SESSION 13 - High-Speed DACs and Analog Techniques 
[Suzaku I]
Wednesday, June 12, 10:30-12:35
Chairpersons: T. Nezuka, Denso Corp.
 R. Kapusta, Analog Devices, Inc.

C13-1 - 10:30
A 0.07mm2 210mW Single-1.1V-Supply 14-bit 10GS/s DAC 
with Concentric Parallelogram Routing and Output 
Impedance Compensation, H.-Y. Huang and T.-H. Kuo, 
National Cheng Kung Univ., Taiwan

C13-2 - 10:55
A 6b 28GS/s 4-channel Time-interleaved Current-
Steering DAC with Background Clock Phase Calibration, 
W.-C. Kim, D.-S. Jo, Y.-J. Roh, Y.-D. Kim and S.-T. Ryu, KAIST, 
Korea

C13-3 - 11:20
An Energy-Efficient Comparator with Dynamic Floating 
Inverter Pre-Amplifier, X. Tang, B. Kasap, L. Shen, X. Yang, W. 
Shi and N. Sun, The Univ. of Texas at Austin, USA

C13-4 - 11:45
A 31 pW-to-113 nW Hybrid BJT and CMOS Voltage 

for Low-Power High-Temperature Systems, I. Lee and D. 
Blaauw, Univ. of Michigan, USA

C13-5 - 12:10
A 0.6-V Tail-Less Inverter Stacking Amplifier with 0.96 
PEF, L. Shen, A. Mukherjee, S. Li, X. Tang, N. Lu and N. Sun, 
The Univ. of Texas at Austin, USA

Technology / Circuits Joint Focus Session 1
New Computing [Suzaku III]
Wednesday, June 12, 14:00-15:40
Chairpersons: M. Yamaoka, Hitachi, Ltd.
 A. Wang, Psikick

JFS1-1 - 14:00 (Invited)
A Cloud-Ready Scalable Annealing Processor for 
Solving Large-Scale Combinatorial Optimization 
Problems, M. Hayashi, T. Takemoto, C. Yoshimura and M. 
Yamaoka, Hitachi, Ltd., Japan

JFS1-2 - 14:25
A 7.3 M Output Non-Zeros/J Sparse Matrix-Matrix 
M u l t i p l i c a t i o n  A c c e l e r a t o r  U s i n g  M e m o r y 
Reconfiguration in 40 nm, S. Pal*, D.-H. Park*, S. Feng*, P. 
Gao**, J. Tan*, A. Rovinski*, S. Xie**, C. Zhao**, A. Amarnath*, 
T. Wesley*, J. Beaumont*, K.-Y. Chen*, C. Chakrabarti***, M. 
Taylor**, T. Mudge*, D. Blaauw*, H.-S. Kim* and R. Dreslinski*, 
*Univ. of Michigan, **Univ. of Washington and ***Arizona State 
Univ., USA
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JFS1-3 - 14:50
Spoken Vowel Classification Using Synchronization of 
Phase Transition Nano-Oscillators, S. Dutta, A. Khanna, W. 
Chakraborty, J. Gomez, S. Joshi and S. Datta, Univ. of Notre Dame, 
USA

JFS1-4 - 15:15
A 250mW 5.4G-Novel-Pixel/s Photorealistic Refocusing 
Processor for Full-HD Five-Camera Applications, P.-H. 
Chen, S.-W. Yang, S.-Y. Huang, L.-D. Chen and C.-T. Huang, 
National Tsing Hua Univ., Taiwan

SESSION 14 - PLL Techniques [Suzaku II]
Wednesday, June 12, 14:00-15:40
Chairpersons: Y. Bando, Socionext Inc.
 M. S-W. Chen, Univ. of Southern California

C14-1 - 14:00
A 0.25-0.4V, Sub-0.11mW/GHz, 0.15-1.6GHz PLL Using an 
Offset Dual-Path Loop Architecture with Dynamic Charge 
Pumps, Z. Zhang, G. Zhu and C. P. Yue, Hong Kong Univ. of 
Science and Technology, China

C14-2 - 14:25
A Reference Oversampling Digital Phase-Locked Loop 

J.-H. 
Seol*,**, D. Sylvester*, D. Blaauw* and T. Jang***, *Univ. of 
Michigan, USA, **Samsung Electronics Co., Ltd., Korea and 
***ETH Zürich (Eidgenössische Technische Hochschule Zürich), 
Switzerland

C14-3 - 14:50

PLL with -110 dBc/Hz In-Band Phase Noise and -246dB 
FoM and -83dBc Reference Spur, J. Tao and C.-H. Heng, 
National Univ. of Singapore, Singapore

C14-4 - 15:15
A 387.6fs Integrated Jitter and -80dBc Reference Spurs 
Ring Based PLL with Track-and-Hold Charge Pump and 
Automatic Loop Gain Control in 7nm FinFET CMOS, C.-T. 
Ko, T.-K. Kuan, R.-P. Shen, C.-H. Chang, K. Hsieh and M. Chen, 
TSMC, Taiwan

SESSION 15 - DC-DC Converters [Suzaku I]
Wednesday, June 12, 14:00-15:40
Chairpersons: Y. Woo, Silicon Works
 H. Lam, Analog Devices, Inc.

C15-1 - 14:00 (Invited)
A 48 V Input 0.75 V Output DC-DC Converter Power 
Block for HPC Systems and Datacenters, T. Takken*, A. 
Ferencz*, C.-S. Wu**, L. McAuliffe*, T. Jia*** and X. Zhang*, 
*IBM T. J. Watson Research Center, USA, **The Univ. of Tokyo, 
Japan and ***Northwestern Univ., USA

C15-2 - 14:25
A Two-Phase 2MHz DSD GaN Power Converter with 
Master-Slave AO2T Control for Direct 48V/1V DC-DC 
Conversion, D. Yan, X. Ke and D. B. Ma, The Univ. of Texas at 
Dallas, USA

C15-3 - 14:50
A 10-MHz 14.3W/mm2 DAB Hysteretic Control Power 
Converter Achieving 2.5W/247ns Full Load Power 
Flipping and above 80% Efficiency in 99.9% Power 
Range for 5G IoTs, K. Wei*, B. Lee** and D. B. Ma*, *The 
Univ. of Texas at Dallas and **Texas Instruments Inc., USA
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C15-4 - 15:15
A Right-Half-Plane Zero-Free Buck-Boost DC-DC 
Converter with 97.46% High Efficiency and Low Output 
Voltage Ripple, Y.-A. Lin*, T.-P. Huang*, Y.-Z. Ou-Yang*, Z.-R. 
Wu*, K.-H. Chen*, Y.-H. Lin**, M.-H. Lin*** and H.-T. Chou***, 
*National Chiao Tung Univ., **Realtek Semiconductor Corp. and 
***National Chung-Shan Institute of Science and Technology, 
Taiwan

Technology / Circuits Joint Focus Session 2
IoT & Sensor [Suzaku III]
Wednesday, June 12, 16:00-18:05
Chairpersons: M. Hashimoto, Osaka Univ.
  D. Markovic, Univ. of California, Los Angeles

JFS2-1 - 16:00
Integrated Power Management and Microcontroller for 
Ultra-Wide Power Adaptation Down to nW, L. Lin, S. Jain 
and M. Alioto, National Univ. of Singapore, Singapore

JFS2-2 - 16:25
A 10mm 3 Light-Dose Sensing IoT 2 System with 
35-to-339nW 10-to-300klx Light-Dose-to-Digital 
Converter, I. Lee*, E. Moon*, Y. Kim*,**, J. Phillips* and D. 
Blaauw*,**, *Univ. of Michigan and **CubeWorks, Inc., USA

JFS2-3 - 16:50
Low-Power and ppm-Level Detection of Gas Molecules 
by Integrated Metal Nanosheets, T. Tanaka*, K. Tabuchi*, K. 
Tatehora*, Y. Shiiki*, S. Nakagawa*, T. Takahashi**, R. Shimizu*, 
H. Ishikuro*, T. Kuroda*, T. Yanagida** and K. Uchida*,***, 
*Keio Univ., **Kyushu Univ. and ***The Univ. of Tokyo, Japan

JFS2-4 - 17:15
Record-High Performance Trantenna Based on 
Asymmetric Nano-Ring FET for Polarization-Independent 
Large-Scale/Real-Time THz Imaging, E.-S. Jang*, M. W. 
Ryu*, R. Patel*, S. H. Ahn*, H. J. Jeon*, K. Han** and K. R. 
Kim*, *Ulsan National Institute of Science and Technology and 
**Dongguk Univ., Korea

JFS2-5 - 17:40 (Invited)
Custom Silicon and Sensors Developed for a 2nd 
Generation Augmented Reality User Interface, P. O'Connor, 
C. Meekhof, C. McBride, C. Mei, C. Bamji, D. Rohn, H. Strande, 
J. Forrester, M. Fenton, R. Haraden, T. Ozguner and T. Perry, 
Microsoft, USA.

SESSION 16 - Speciality I/Os [Suzaku II]
Wednesday, June 12, 16:00-18:05
Chairpersons: Y. Tomita, Fujitsu Laboratories Ltd.
 J. Proesel, IBM

C16-1 - 16:00
A 50Gb/s Hybrid Integrated Si-Photonic Optical Link in 
16nm FinFET, M. Raj*, Y. Frans*, S. L. C. Ambatipudi*, D. 
Mahash in* , P. De Heyn** , S . Ba lakr i shnan** , J . Van 
Campenhout**, J. Grayson***, M. Epitaux*** and K. Chang*, 
*Xilinx, Inc., USA, **imec, Belgium and ***Samtec, Inc., USA

C16-2 - 16:25
A Laser-forwarded Coherent 10Gb/s BPSK Transceiver 
Using Monolithic Microring Resonators in 45nm SOI 
CMOS, N. Mehta, S. Lin, B. Yin, S. Moazeni and V. Stojanovic, 
Univ. of California, Berkeley, USA

C16-3 - 16:50
A 4-to-20Gb/s 1.87pJ/b Referenceless Digital CDR with 
Unlimited Frequency Detection Capability in 65nm 
CMOS, K. Park, K. Lee, S.-Y. Cho, J. Lee, J. Hwang, M.-S. Choo 
and D.-K. Jeong, Seoul National Univ., Korea
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C16-4 - 17:15
A 0.87 V 12.5 Gb/s Clock-Path Feedback Equalization 
Receiver with Unfixed Tap Weighting Property in 65 nm 
CMOS, D. Lee, D. Lee, Y.-H. Kim and L.-S. Kim, KAIST, Korea

C16-5 - 17:40
A 0.1pJ/b/dB 1.62-to-10.8Gb/s Video Interface Receiver 
with Fully Adaptive Equalization Using Un-Even Data 
Level, J. Lee*, K. Lee*, H. Kim*, B. Kim**, K. Park* and D.-K. 
Jeong*, *Seoul National Univ. and **Samsung Electronics Co., 
Ltd., Korea

SESSION 17 - Non-Volatile Memories [Suzaku I]
Wednesday, June 12, 16:00-18:05
Chairpersons: Y. Takai, Micron Japan
 V. Agrawal, Cypress Semiconductor Corp.

C17-1 - 16:00
A 65nm Si l icon-on-Thin-Box (SOTB) Embedded 
2T-MONOS Flash Achieving 0.22 pJ/bit Read Energy with 
64 MHz Access for IoT Applications, K. Matsubara, T. 
Nagasawa, Y. Kaneda, H. Mitani, H. Sato, T. Iwase, Y. Aoki, K. 
Maekawa, H. Yamakoshi, T. Ito, H. Kondo and T. Kono, Renesas 
Electronics Corp., Japan

C17-2 - 16:25
Embedded PCM Macrocell for Automotive-Grade 
Microcontroller in 28nm FD-SOI Technology, F. E. C. 
Disegni*, R. Annunziata*, A. Molgora*, G. Campardo*, P. 
Cappelletti*, P. Zuliani*, P. Ferreira**, A. Ventre*, G. Castagna*, 
A. Cathelin**, A. Gandolfo*, F. Goller*, S. Malhi***, D. Manfrè*, 
A. Maurelli*, C. Torti*, F. Arnaud**, M. Carfì*, M. Perroni*, M. 
Caruso*, S. Pezzini*, G. Piazza*, O. Weber**** and M. Peri*, 
*STMicroelectronics N.V., Italy, **STMicroelectronics N.V., 
France, ***STMicroelectronics N.V., India and ****CEA-LETI, 
France

C17-3 - 16:50
Liquid Silicon: A Nonvolatile Fully Programmable 
Processing-In-Memory Processor with Monolithically 
Integrated ReRAM for Big Data/Machine Learning 
Applications, Y. Zha*, E. Nowak** and J. Li*, *Univ. of 
Wisconsin-Madison, USA and **CEA-LETI, France

C17-4 - 17:15
The Demonstration of Gate Dielectric-Fuse 4kb OTP 
Memory Feasible for Embedded Applications in High-K 
Metal-gate CMOS Generations and Beyond, E. R. Hsieh*,**, 
C. W. Chang*, C. C. Chuang*, H. W. Chen*,*** and S. Chung*, 
*National Chiao Tung Univ., Taiwan, **Stanford Univ., USA and 
***United Microelectronics Corp., Taiwan

C17-5 - 17:40
A 24MB Embedded Flash System Based on 28nm 
SG-MONOS Featuring 240MHz Read Operations and 
Robust Over-The-Air Software Update for Automotive, A. 
Kanda, T. Kurafuji, K. Takeda, T. Ogawa, Y. Taito, K. Yoshihara, 
M. Nakano, T. Ito, H. Kondo and T. Kono, Renesas Electronics 
Corp., Japan

SESSION 18 - Sensors for Object Detection and 
Recognition [Suzaku III]
Thursday, June 13, 8:30-10:10
Chairpersons:  Y. Oike, Sony Semiconductor Solutions Corp.
 L. Sibeud, CEA-LETI

C18-1 - 8:30
A 640x640 Fully Dynamic CMOS Image Sensor for 
Always-On Object Recognition, I. Park*, W. Jo*, C. Park*, B. 
Park*, J. Cheon** and Y. Chae*, *Yonsei Univ. and **Kumoh 
National Institute of Technology, Korea
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C18-2 - 8:55

Sensor with Pixel-Parallel Noise and Spatial Redundancy 
Suppression, C. Li*, L. Longinotti*, F. Corradi** and T. 
Delbruck***, *iniVation AG, **iniLabs GmbH and ***Univ. of 
Zurich, Switzerland

C18-3 - 9:20
An Automatic Ear Detection Technique in Capacitive 
Sensing Readout IC Using Cascaded Classifiers and 
Hovering function, S.-H. Ko, Samsung Electronics Co., Ltd., 
Korea

C18-4 - 9:45

ASIC with Element-Level SAR-Shared-Single-Slope 
Hybrid ADCs for Miniature 3D Ultrasound Probes, J. 
Li*,**, Z. Chen**, M. Tan**, D. van Willigen**, C. Chen**, Z.-Y. 
Chang**, E. Noothout**, N. de Jong**,***, M. Verweij**,*** and 
M. Pertijs**, *Univ. of Electronic Science and Technology of 
China, China, **Delft Univ. of Technology and ***Erasmus MC, 
The Netherlands

SESSION 19 - Continous-Time ADCs [Suzaku II]
Thursday, June 13, 8:30-10:10
Chairpersons: M. Fukazawa, Renesas Electronics Corp.
 S. Ho, MediaTek Inc.

C19-1 - 8:30
A Low Power Continuous-Time Zoom ADC for Audio 
Applications, B. Gonen*, S. Karmakar*, R. van Veldhoven** 
and K. A. A. Makinwa*, *Delft Univ. of Technology and **NXP 
Semiconductors N.V., The Netherlands

C19-2 - 8:55
A 24mW Chopped CTDSM Achieving 103.5dB SNDR and 
107.5dB DR in a 250kHz Bandwidth, R. Theertham, P. 
Koottala, S. Billa and S. Pavan, Indian Institute of Technology 
Madras, India

C19-3 - 9:20
A 71.4dB SNDR 30MHz BW Continuous-Time Delta-
Sigma Modulator Using a Time-Interleaved Noise-
Shaping Quantizer in 12-nm CMOS, C.-H. Weng, T.-A. Wei, 
H.-Y. Hsieh, S.-H. Wu and T.-Y. Wang, MediaTek Inc., Taiwan

C19-4 - 9:45

and 40MHz BW in 28nm CMOS, P. Cenci*, M. Bolatkale**, R. 
Rutten**, M. Ganzerli**, G. Lassche***, K. A. Makinwa* and L. 
Breems**, *Delft Univ. of Technology, **NXP Semiconductors 
N.V. and ***Catena Microelectronics, The Netherlands

SESSION 20 - Accelerators for Security and Coding 
[Suzaku I]
Thursday, June 13, 8:30-10:10
Chairpersons: N. Miura, Kobe Univ.
 R. Aitken, ARM Ltd.

C20-1 - 8:30
2 839Mbps Side-Channel Attack Resistant AES-

128 in 14nm CMOS with Heterogeneous Sboxes, Linear 
Masked MixColumns and Dual-Rail Key Addition, R. 
Kumar, V. Suresh, M. Kar, S. Satpathy, M. Anders, H. Kaul, A. 
Agarwal, S. Hsu, G. Chen, R. Krishnamurthy, V. De and S. 
Mathew, Intel Corp., USA

C20-2 - 8:55
A 923Gbps/W, 113-Cycle, 2-Sbox Energy-Efficient AES 
Accelerator in 28nm CMOS, W. Shan*,**, A. Fan*, J. Xu*, J. 
Yang* and M. Seok**, *Southeast Univ., China and **Columbia 
Univ., USA
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C20-3 - 9:20
A 1.4GHz 20.5Gbps GZIP Decompression Accelerator in 
14nm CMOS Featur ing Dual -Path Out -of -Order 
Speculative Huffman Decoder and Multi-Write Enabled 
Register File Array, S. Satpathy, V. Suresh, R. Kumar, M. 
Anders, H. Kaul, A. Agarwal, S. Hsu, R. Krishnamurthy, V. De, S. 
Mathew, V. Gopal and J. Guilford, Intel Corp., USA

C20-4 - 9:45
A 3.25Gb/s, 13.2pJ/b, 0.64mm2 Configurable Successive-
Cancellation List Polar Decoder Using Split-Tree 
Architecture in 40nm CMOS, Y. Tao, S.-G. Cho and Z. Zhang, 
Univ. of Michigan, USA

Technology / Circuits Joint Focus Session 3
Technology and System for AI [Shunju II, III]
Thursday, June 13, 8:30-10:10
Chairpersons: H. Wu, Tsinghua Univ.
 G. Yeric, ARM Ltd.

JFS3-1 - 8:30 (Invited)
Considerations of Integrating Computing-In-Memory and 
Processing-In-Sensorinto Convolutional Neural Network 
Accelerators for Low-Power Edge Devices, K.-T. Tang*, 
W.-C. Wei*, Z.-W. Yeh*, T.-H. Hsu*, Y.-C. Chiu*, C.-X. Xue*, 
Y.-C. Kuo*, T.-H. Wen*, M.-S. Ho**, C.-C. Lo*, R.-S. Liu*, C.-C. 
Hsieh* and M.-F. Chang*, *National Tsing Hua Univ. and 
**National Chung Hsin Univ., Taiwan

JFS3-2 - 8:55 (Invited)
Computational Memory-Based Inference and Training of 
Deep Neural Networks, A. Sebastian*, I. Boybat*,**, M. 
Dazzi*,***, I . Giannopoulos*,***, V. Jonnalagadda*, V. 
Joshi*,****, G. Karunaratne*,***, B. Kersting*,*****, R. 
Khaddam-Al jameh* ,*** , S . R . Nandakumar* ,**** , A. 
Petropoulos*,******, C. Piveteau*,***, T. Antonakopoulos******, 
B. Rajendran****, M. Le Gallo* and E. Eleftheriou*, *IBM 
Research, **EPFL, ***ETH Zürich, Switzerland, ****New Jersey 
Institute of Technology, USA, *****RWTH, Germany and 
******Univ. of Patras, Greece

JFS3-3 - 9:20
A Ternary Based Bit Scalable, 8.80 TOPS/W CNN 
Accelerator with Many-Core Processing-in-Memory 
Architecture with 896K Synapses/mm2, S. Okumura, M. 
Yabuuchi, K. Hijioka and K. Nose, Renesas Electronics Corp., 
Japan

JFS3-4 - 9:45
Energy-Ef f ic ient Cont inual Learning in Hybr id 
Supervised-Unsupervised Neural Networks with PCM 
Synapses, S. Bianchi*, I. Muñoz-Martin*, G. Pedretti*, O. 
Melnic*, S. Ambrogio** and D. Ielmini*, *Politecnico di Milano, 
Italy and **IBM Research, USA

SESSION 21 - Time of Flight (Tof) 3D and Time-Resolved 
Sensor [Suzaku III]
Thursday, June 13, 10:30-12:35
Chairpersons: Y. Hirose, Panasonic Corp.
 N. Dutton, ST Microelectronics

C21-1 - 10:30 (Invited)
Automotive LIDAR Technology, M. E. Warren, TriLumina 
Corporation, USA

C21-2 - 10:55
A 64x64 APD-Based ToF Image Sensor with Background 
Light Suppression Up to 200 klx Using In-Pixel Auto-
Zeroing and Chopping, B. Park, I. Park, W. Choi and Y. C. 
Chae, Yonsei Univ., Korea
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C21-3 - 11:20
A 640x480 Indirect Time-of-Flight CMOS Image Sensor 

Phase Noise Self-Compensation Scheme, M.-S. Keel, Y.-G. 
Jin, Y. Kim, D. Kim, Y. Kim, M. Bae, B. Chung, S. Son, H. Kim, T. 
An, S.-H. Choi, T. Jung, C.-R. Moon, H. Ryu, Y. Kwon, S. Seo, 
S.-Y. Kim, K. Bae, S.-C. Shin and M. Ki, Samsung Electronics Co., 
Ltd., Korea

C21-4 - 11:45
A 128x120 5-Wire 1.96mm2 40nm/90nm 3D Stacked SPAD 
Time Resolved Image Sensor SoC for Microendoscopy, 
T. Al Abbas*, O. Almer*, S. W. Hutchings*, A. T. Erdogan*, I. 
Gyongy*, N. A. W.Dutton** and R. K. Henderson*, *Univ. of 
Edinburgh and **STMicroelectronics, UK

C21-5 - 12:10
Fully Integrated Coherent LiDAR in 3D-Integrated Silicon 
Photonics/65nm CMOS, P. Bhargava*, T. Kim*, C. V. 
Poulton**, J. Notaros**, A. Yaacobi**, E. Timurdogan**, C. 
Baiocco***, N. Fahrenkopf***, S. Kruger***, T. Ngai***, Y. 
Timalsina***, M. R. Watts** and V. Stojanovic*, *Univ. of 
California, Berkeley, **Massachusetts Institute of Technology and 
***College of Nanoscale Science and Engineering, USA

SESSION 22 - High-Speed PAM4 Transceivers [Suzaku II]
Thursday, June 13, 10:30-12:35
Chairpersons: H. Katsurai, NTT Device Innovation Center
 B. Casper, Intel Corp.

C22-1 - 10:30
112 Gb/s PAM4 ADC Based SERDES Receiver for Long-
Reach Channels in 10nm Process, Y. Krupnik, Y. Perelman, 
I. Levin, Y. Sanhedrai, R. Eitan, A. Khairi, Y. Landau, U. Virobnik, 
N. Dolev, A. Meisler and A. Cohen, Intel Corp., Israel

C22-2 - 10:55
A 64Gb/s 2.29pJ/b PAM-4 VCSEL Transmitter with 3-Tap 
Asymmetric FFE in 65nm CMOS, J. Hwang*, H.-S. Choi*, H. 
Do*, G.-S. Jeong*, D. Koh*, K. Park*, S. Kim** and D.-K. 
Jeong*, *Seoul National Univ. and **SK hynix Inc., Korea

C22-3 - 11:20
A 56Gb/s Long Reach Fully Adaptive Wireline PAM-4 
Transceiver in 7nm FinFET, D. Pfaff*, S. Moazzeni*, L. Gao*, 
M.-C. Chuang**, X.-J. Wang*, C. Palusa***, R. Abbott*, R. 
Ramirez*, A. Maher*, M.-C. Huang***, C.-C. Lin***, F. Kuo**, 
W.-L. Chen**, T. Y. Goh* and K. Hsieh**, *TSMC, Canada, 
**TSMC, Taiwan and ***TSMC, USA

C22-4 - 11:45
A 56Gb/s PAM-4 Receiver with Voltage Pre-Shift CTLE 
and 10-Tap DFE of Tap-1 Speculation in 7nm FinFET, 
W.-C. Chen, S.-C. Yang, Y.-N. Shih, W.-H. Huang, C.-C. Tsai and 
C.-H. Hsieh, TSMC, Taiwan

C22-5 - 12:10
A 52-Gb/s Sub-1pJ/bit PAM4 Receiver in 40-nm CMOS for 
Low-Power Interconnects, C. Wang, G. Zhu, Z. Zhang and C. 
P. Yue, Hong Kong Univ. of Science and Technology, Hong Kong

Technology / Circuits Joint Focus Session 4
The Future of Memory [Shunju II, III]
Thursday, June 13, 10:30-12:35
Chairpersons: H.-T. Lue, Macronix International Co., Ltd.
 G. Hemink, Western Digital Corp.

JFS4-1 - 10:30 (Invited)
Circuit and Systems Based on Advanced MRAM for Near 
Future Computing Applications, S. Fujita, S. Takaya, S. 
Takeda and K. Ikegami, Toshiba, Japan
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JFS4-2 - 10:55
Ag Ionic Memory Cell Technology for Terabit-Scale High-
Density Application, S. Fujii*, R. Ichihara*, T. Konno*, M. 
Yamaguchi*, H. Seki*, H. Tanaka*, D. Zhao*, Y. Yoshimura*, M. 
Saitoh* and M. Koyama*, Toshiba Memory Corp., Japan

JFS4-3 - 11:20 (Invited)
Recent Progress and Next Directions for Embedded 
MRAM Technology, W. J. Gallagher, E. Chien, T.-W. Chiang, 
J.-C. Huang, M.-C. Shih, C. Y. Wang, C. Bair, G. Lee, Y.-C. Shih, 
C.-F. Lee, R. Wang, K.-H. Shen, J. J. Wu, W. Wang and H. Chuang, 
TSMC, Taiwan

JFS4-4 - 11:45 (Invited)
The PCM Way for Embedded Non Volatile Memories 
Applications, P. Zuliani, A. Conte and P. Cappellett i , 
STMicroelectronics, Italy

JFS4-5- 12:10 (Late News)
Manufacturable 300mm Platform Solution for Field-Free 
Switching SOT-MRAM, K. Garello, F. Yasin, H. Hody, S. Couet, 
L. Souriau, S.-H. Sharifi, J. Swerts, R. Carpenter, S. Rao, K. Sethu, 
J. Wu, D. Crotti, A. Furnémont, G.-S. Kar, W. Kim, M. Pak and N. 
Jossart, imec, Belgium

Luncheon Talk [Suzaku I]
Thursday, June 13, 12:35-14:00

Developing Visual Systems for Entertainment and Art, Y. 
Hanai, Rhizomatiks, Japan

SESSION 23 - Biomedical Circuits and Systems [Suzaku III]
Thursday, June 13, 14:00-15:40
Chairpersons: Y. P. Xu, National Univ. of Singapore
 A. Arbabian, Stanford Univ.

C23-1 - 14:00
A Multimodal Multichannel Neural Activity Readout IC 

2+-Probe-Based Fluorescence 
Recording and Electrical Recording, T. Lee*, J.-H. Park**, 
J.-H. Cha**, N. Chou***, D. Jang*, J.-H. Kim****, I.-J. Cho***, 
S.-J. Kim** and M. Je*, *KAIST, **Ulsan National Institute of 
Science and Technology, ***Korea Institute of Science and 
Technology (KIST) and ****Ewha Womans Univ., Korea

C23-2 - 14:25
A 100Mb/s Galvanically-Coupled Body-Channel-
Communication Transceiver with 4.75pJ/b TX and 26.8 
pJ/b RX for Bionic Arms, Y. Jeon, C. Jung, S.-I. Cheon, H. 
Cho, J.-H. Suh, H. Jeon, S.-T. Koh and M. Je, KAIST, Korea

C23-3 - 14:50
A 143nW Glucose-Monitoring Smart Contact Lens IC 
with a Dual-Mode Transmitter for Wireless-Powered 
Backscattering and RF-Radiated Transmission Using a 
Single Loop Antenna, C. Jeon, J. Koo, K. Lee, S.-K. Kim, S. K. 
Hahn, B. Kim, H.-J. Park and J.-Y. Sim, POSTECH, Korea

C23-4 - 15:15

Front-End with 720mVpp Input Range and >300mV Offset 
Removal for Wearable Bio-Signal Recording, X. Yang*,***, 
J. Xu**, H. Chun***, M. Ballini***, M. Zhao*, X. Wu*, C. van 
Hoof***,**** and N. van Helleputte***, *Zhejiang Univ., China, 
**Holst Centre, The Netherlands, ***imec and ****KU Leuven, 
Belgium
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SESSION 24 - AI Accelerators [Suzaku I]
Thursday, June 13, 14:00-15:40
Chairpersons: M. Natsui, Tohoku Univ.
 C. Tokunaga, Intel Corp.

C24-1 - 14:00
A 0.11 pJ/Op, 0.32-128 TOPS, Scalable, Multi-Chip-
Module-Based Deep Neural Network Accelerator with 
Ground-Reference Signaling in 16nm, B. Zimmer*, R. 
Venkatesan*, Y. S. Shao*, J. Clemons*, M. Fojtik*, N. Jiang*, B. 
Keller*, A. Klinefelter*, N. Pinckney*, P. Raina*, S. G. Tell*, Y. 
Zhang*, W. J. Dally*,**, J. S. Emer*,***, C. T. Gray*, S. W. 
Keckler* and B. Khailany*, NVIDIA Corp., **Stanford Univ. and 
***Massachusetts Institute of Technology, USA

C24-2 - 14:25
A Full HD 60 fps CNN Super Resolution Processor with 
Selective Caching based Layer Fusion for Mobile 
Devices, J. Lee, D. Shin, J. Lee, J. Lee, S. Kang and H.-J. Yoo, 
KAIST, Korea

C24-3 - 14:50
A 1.32 TOPS/W Energy Efficient Deep Neural Network 
Learning Processor with Direct Feedback Alignment 
based Heterogeneous Core Architecture, D. Han, J. Lee, J. 
Lee and H.-J. Yoo, KAIST, Korea

C24-4 - 15:15
SNAP: A 1.67 – 21.55TOPS/W Sparse Neural Acceleration 
Processor for Unstructured Sparse Deep Neural Network 
Inference in 16nm CMOS, J.-F. Zhang*, C.-E. Lee*, C. Liu*, Y. 
S. Shao**, S. W. Keckler** and Z. Zhang*, *Univ. of Michigan 
and **NVIDIA Corp., USA

SESSION 25 - Biosensors [Suzaku III]
Thursday, June 13, 16:00-17:40
Chairpersons: M. Je, KAIST
 C. Lopez, imec

C25-1 - 16:00
A 1.7x4.1x2 mm3 Fully Integrated pH Sensor for 
Implantable Applications using Differential Sensing and 
Drift-Compensation, T. Kang*, I. Lee*, S. Oh*, T. Jang**, Y. 
Kim*, H. Ahn*, G. Kim*, S.-U. Shin*, S. Jeong*, D. Sylvester* 
and D. Blaauw*, *Univ. of Michigan, USA and **ETH Zürich 
(Eidgenössische Technische Hochschule Zürich), Switzerland

C25-2 - 16:25
An Aptamer-based Electrochemical-Sensing Implant for 
Continuous Therapeutic-Drug Monitoring in vivo, J.-C. 
Chien*, P. L. Mage**, H. T. Soh* and A. Arbabian*, *Stanford 
Univ. and **BD Bioscience, USA

C25-3 - 16:50
A 114GHz Biosensor with Integrated Dielectrophoresis 
for Single Cell Characterization, A. Ameri*, L. Zhang*, A. 
Gharia*, A. M. Niknejad* and M. Anwar**, *Univ. of California, 
Berkeley and **Univ. of California, San Francisco, USA

C25-4 - 17:15
A Sub-pA Current Sensing Front-End for Transient 
Induced Molecular Spectroscopy, D. Ying, P.-W. Chen, C. 
Tseng, Y.-H. Lo and D. A. Hall, Univ. of California, San Diego, 
USA

SESSION 26 - Power Management & Energy Harvester 
[Suzaku II]
Thursday, June 13, 16:00-17:40
Chairpersons: K. Kanda, Fujitsu Laboratories Ltd.
 P. Mercier, Univ. of California, San Diego

C26-1 - 16:00
A 6.78MHz 92.3%-Peak-Efficiency Single-Stage Wireless 
C h a r g e r  w i t h  C C - C V C h a r g i n g  a n d O n - C h i p 
Bootstrapping Techniques, L. Cheng*, X. Ge**, W. C. Ng**, 
W.-H. Ki**, J. Zheng**, T. F. Kwok**, C.-Y. Tsui** and M. 
Liu***, *Univ. of Science and Technology of China, **Hong Kong 
Univ. of Science and Technology and ***Chinese Academy of 
Sciences, China

C26-2 - 16:25
A High Current efficiency Stacked Digital Low Dropout 
Array with True-Random-Noise Injection and Ultralow 
Output Ripple for Power-Side Channel Attack Protection, 
C.-Y. Lee*, T.-P. Huang*, K.-H. Chen*, Y.-H. Lin**, S.-R. Lin** 
and T.-Y. Tsai**, *National Chiao Tung Univ. and **Realtek 
Semiconductor Corp., Taiwan

C26-3 - 16:50
A Piezoelectric Energy-Harvesting System with Parallel-
SSHI Rectifier and Integrated MPPT Achieving 417% 
Energy-Extraction Improvement and 97% Tracking 
Efficiency, S. Li*, A. Roy** and B. H. Calhoun*, *Univ. of 
Virginia and **Marvell Semiconductor, Inc., USA

C26-4 - 17:15
A Bidirectional High-Voltage Dual-Input Buck Converter 
for Triboelectric Energy-Harvesting Interface Achieving 
70.72% End-to-End Efficiency, I. Park, J. Maeng, M. Shim, J. 
Jeong and C. Kim, Korea Univ., Korea

Technology SESSION 2 - Highlight [Shunju I, II, III]
Tuesday, June 11, 10:30-12:35
Chairpersons:  K. Miyashita, Toshiba Electronic Devices & 

Storage Corp.
 G. Jurczak, Lam Research

T2-1 - 10:30
Enhanced Reliability of 7nm Process Technology 
Featuring EUV, K. Choi, H. C. Sagong, W. Kang, H. Kim, J. Hai, 
M. Lee, B. Kim, S. Lee, H. Shim, J. Park, Y. Cho, H. Rhee and S. 
Pae, Samsung Electronics Co., Ltd., Korea

T2-2 - 10:55
Technology Challenges and Enablers to Extend Cu 
Metallization to Beyond 7 nm Node, T. Nogami*, H. Huang*, 
H. Shobha*, R. Patlolla*, J. Kelly*, C. Penny*, C.-K. Hu*, D. Sil*, S. 
DeVries*, J. Lee*, S. Nguyen*, S. Lian**, D. Edelstein*, B. Haran*, 
L. Jiang*, J. Demarest*, J. Li*, G. Lian*, M. Ali*, P. Bhosale*, N. 
Lanzillo*, K. Motoyama*, T. Standaert* and G. Bonilla*, *IBM 
Research and **Samsung Electronics Co., Ltd., USA

T2-3 - 11:20
3D Multi-Chip Integration with System on Integrated 
Chips (SoIC™), M.-F. Chen, C.-C. Hu, W.-C. Chiou and D. C. H. 
Yu, TSMC, Taiwan

T2-4 - 11:45
In-Memory Reinforcement Learning with Moderately-
Stochastic Conductance Switching of Ferroelectric 
Tunne l Junct ions , R . B e r d a n * , T.  M a r u k a m e * , S . 
Kabuyanagi**, K. Ota**, M. Saitoh**, S. Fujii**, J. Deguchi** 
and Y. Nishi*, *Toshiba Corp. and **Toshiba Memory Corp., Japan

T2-5 - 12:10
Monolithic Three-Dimensional Imaging System: Carbon 
Nanotube Computing Circuitry Integrated Directly Over 
Silicon Imager, T. Srimani, G. Hills, C. Lau and M. Shulaker, 
Massachusetts Institute of Technology, USA




