
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IEEE Catalog Number: 
ISBN: 

CFP17VLS-POD 
978-1-5090-3980-7 

2017 Symposium on VLSI 
Circuits 

Kyoto, Japan 
5-8 June 2017 



 
 
 
 
 
 
 
Copyright © 2017, the Japan Society of Applied Physics (JSAP) 
All Rights Reserved 
 
 
*** This is a print representation of what appears in the IEEE Digital 
Library.  Some format issues inherent in the e-media version may also 
appear in this print version. 
 
 
IEEE Catalog Number:   CFP17VLS-POD 
ISBN (Print-On-Demand):  978-1-5090-3980-7 
ISBN (Online):   978-4-86348-614-0 
ISSN:                            2158-5601 
 
 
 
Additional Copies of This Publication Are Available From: 
 
Curran Associates, Inc 
57 Morehouse Lane 
Red Hook, NY  12571 USA 
Phone:  (845) 758-0400 
Fax:  (845) 758-2633 
E-mail: curran@proceedings.com 
Web:               www.proceedings.com 
 

 
 
   



Technology SESSION 1 - Welcome and Plenary Session 
[Shunju I, II, III]
Tuesday, June 6, 8:00-10:10
Chairpersons: M. Masahara, AIST
 C.-P. Chang, Applied Materials

T1-1 - 8:00
Welcome and Opening Remarks
S. Inaba, Toshiba Memory Corp.
M. Khare, IBM

T1-2 - 8:45 (Plenary)
5G and It's Surrounding Situations until 2020, T. Tsutsui, 
SoftBank Corp., Japan

T1-3 - 9:25 (Plenary)
Privacy and Security: Key Requirements for Sustainable 
IoT Growth, F. Assaderaghi, G. Chindalore, B. Ibrahim, H. de 
Jong, M. Joye, S. Nassar, W. Steinbauer, M. Wagner and T. Wille, 
NXP Semiconductors, USA

SESSION 1 - Welcome and Plenary Session [Shunju I, II, III]
Tuesday, June 6, 10:30-12:30
Chairpersons: M. Ikeda, The Univ. of Tokyo
 K. Chang, Xilinx Inc.

C1-1 - 10:30
Welcome and Opening Remarks
M. Motomura, Hokkaido Univ.
G. Lehmann, Infineon Technologies AG

C1-2 - 10:50 (Plenary)
Innovative Solutions toward Future Society with AI, 
Robotics, and IoT, T. Yukitake, Panasonic Corp., Japan

C1-3 - 11:40 (Plenary)
Inside Waymo's Self-Driving Car: My Favorite Transistors, 
D. L. Rosenband, Waymo, USA

SESSION 2 - Machine / Deep Learning [Suzaku III]
Tuesday, June 6, 14:00-15:40
Chairpersons:  S. Nimmagadda, Intel Technology India Pvt 

Ltd.
  V. Sze, Massachusetts Institute of Technology

C2-1 - 14:00
BRein Memory: A 13-Layer 4.2 K Neuron/0.8 M Synapse 
Binary/Ternary Reconfigurable In-Memory Deep Neural 
Network Accelerator in 65 nm CMOS, K. Ando*, K. 
Ueyoshi*, K. Orimo*, H. Yonekawa**, S. Sato**, H. Nakahara**, 
M. Ikebe*, T. Asai*, S. Takamaeda-Yamazaki*, T. Kuroda*** and 
M. Motomura*, *Hokkaido Univ., **Tokyo Institute of Technology 
and ***Keio Univ., Japan

C2-2 - 14:25
A 1.06-To-5.09 TOPS/W Reconfigurable Hybrid-Neural-
Network Processor for Deep Learning Applications, S. 
Yin, P. Ouyang, S. Tang, F. Tu, X. Li, L. Liu and S. Wei, Tsinghua 
Univ., China

C2-3 - 14:50
A Heterogeneous Microprocessor for Energy-Scalable 
Sensor Inference Using Genetic Programming, H. Jia, J. 
Lu, N. K. Jha and N. Verma, Princeton Univ., USA

C2-4 - 15:15
A 3.43TOPS/W 48.9pJ/Pixel 50.1nJ/Classification 512 
Analog Neuron Sparse Coding Neural Network with 
On-Chip Learning and Classification in 40nm CMOS, F. N. 
Buhler*, P. Brown*, J. Li*,**, T. Chen*, Z. Zhang* and M. P. 
Flynn*, *Univ. of Michigan and **Intel Corp., USA
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SESSION 3 - Delta-Sigma Modulators [Suzaku II]
Tuesday, June 6, 14:00-15:40
Chairpersons: Y.-S. Shu, MediaTek Inc.
 Y. Chiu, The Univ. of Texas at Dallas

C3-1 - 14:00
A 4.2mW 10MHz BW 74.4dB SNDR Fourth-Order CT DSM 
with Second-Order Digital Noise Coupling Utilizing an 8b 
SAR ADC, I.-H. Jang*, M.-J. Seo*, M.-Y. Kim*, J.-K. Lee**, 
S.-Y. Baek**, S.-W. Kwon**, M. Choi**, H.-J. Ko** and S.-T. 
Ryu*, *KAIST and **Samsung Electronics Co., Ltd., Korea

C3-2 - 14:25
A 0.028mm2 19.8fJ/step 2nd

Modulator Using an Inherent Passive Integrator and 
Capacitive Feedback in 40nm CMOS, S. Li and N. Sun, The 
Univ. of Texas at Austin, USA

C3-3 - 14:50
A 5GS/s 156MHz BW 70dB DR Continuous-Time Sigma-
Delta Modulator with Time-Interleaved Reference Data-
Weighted Averaging, M. B. Dayanik, D. Weyer and M. P. 
Flynn, Univ. of Michigan, USA

C3-4 - 15:15

with Negative R-Assisted Integrator Achieving 178.7dB 
FoM in 65nm CMOS, M. Jang, S. Lee and Y. Chae, Yonsei Univ., 
Korea

SESSION 4 - Biomedical Circuits and Systems [Suzaku I]
Tuesday, June 6, 14:00-15:40
Chairpersons:  J. Ohta, Nara Institute of Science and 

Technology
 D. Sylvester, Univ. of Michigan

C4-1 - 14:00
A Fully Integrated Closed-Loop Neuromodulation SoC 
with Wireless Power and Bi-Directional Data Telemetry 
for Real-Time Human Epileptic Seizure Control, C.-H. 
Cheng, P.-Y. Tsai, T.-Y. Yang, W.-H. Cheng, T.-Y. Yen, Z. Luo, 
X.-H. Qian, Z.-X. Chen, T.-H. Lin, W.-H. Chen, W.-M. Chen, S.-F. 
Liang, F.-Z. Shaw, C.-S. Chang, F.-Y. Shih, Y.-L. Hsin, C.-Y. Lee, 
M.-D. Ker and C.-Y. Wu, National Chiao Tung Univ., Taiwan

C4-2 - 14:25
A Bone-Guided Cochlear Implant CMOS Microsystem 
Preserving Acoustic Hearing, X.-H. Qian*, Y.-C. Wu**, T.-Y. 
Yang*, C.-H. Cheng*, H.-C. Chu*, W.-H. Cheng*, T.-Y. Yen*, 
T.-H. Lin*, Y.-J. Lin*, Y.-C. Lee*, J.-H. Chang*, S.-T. Lin*, S.-H. 
Li**, T.-C. Wu*, C.-C. Huang**, C.-F. Lee***, C.-H. Yang**, 
C.-C. Hung*, T.-S. Chi*, C.-H. Liu**, M.-D. Ker* and C.-Y. Wu*, 
*National Chiao Tung Univ., **National Taiwan Univ. and 
***Hualien Tzu Chi Medical Center, Taiwan

C4-3 - 14:50

for Simultaneous Recording and Stimulation with Rapid 
Artifact Recovery, B. C. Johnson*,**, S. Gambini, I. Izyumin*, 
A. Moin**, A. Zhou**, G. Alexandrov**, S. R. Santacruz**, J. M. 
Rabaey**, J. M. Carmena** and R. Muller*,**, *Cortera 
Neurotechnologies, Inc. and **Univ. of California, Berkeley, USA
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SESSION 8 - Pipelined ADCs [Suzaku II]
Wednesday, June 7, 8:30-10:10
Chairpersons:  C. P. Yue, Hong Kong Univ. of Science and 

Technology
 S. Ho, MediaTek Inc.

C8-1 - 8:30
A 16nm 69dB SNDR 300MSps ADC with Capacitive 
Reference Stabilization, E. Martens, B. Hershberg and J. 
Craninckx, imec, Belgium

C8-2 - 8:55
A 9.1 ENOB 21.7fJ/conversion-step 10b 500MS/s Single-
Channel Pipelined SAR ADC with a Current-Mode Fine 
ADC in 28nm CMOS, K.-J. Moon*,**, H.-W. Kang*, D.-S. Jo*, 
M.-Y. Kim*, S.-Y. Baek**, M. Choi**, H.-J. Ko** and S.-T. Ryu*, 
*KAIST and **Samsung Electronics Co., Ltd., Korea

C8-3 - 9:20
A Single-Channel, 600Msps, 12bit, Ringamp-Based 
Pipelined ADC in 28nm CMOS, J. Lagos*,**, B. Hershberg*, 
E. Martens*, P. Wambacq*,** and J. Craninckx*, *imec and 
**Vrije Universiteit Brussel (VUB), Belgium

C8-4 - 9:45
A Calibration-Free 2.3 mW 73.2 dB SNDR 15b 100 MS/s 
Four-Stage Fully Differential Ring Amplifier Based SAR-
Assisted Pipeline ADC, Y. Lim*,** and M. P. Flynn*, *Univ. of 
Michigan, USA and **Samsung Electronics Co., Ltd., Korea

SESSION 9 - Sensors for Biomedical Applications [Suzaku I]
Wednesday, June 7, 8:30-10:10
Chairpersons: M.-D. Ker, National Chiao Tung Univ.
 N. Verma, Princeton Univ.

C9-1 - 8:30

Real-Time Biometric Authentication and Personal 
Cardiac Monitoring, S. Yin*, M. Kim*, D. Kadetotad*, Y. 
Liu**, C. Bae***, S. J. Kim***, Y. Cao* and J.-S. Seo*, *Arizona 
State Univ., USA, **Samsung Research Center, China and 
***Samsung Advanced Institute of Technology, Korea

C9-2 - 8:55
A High-Precision 36 mm3 Programmable Implantable 
Pressure Sensor with Fully Ultrasonic Power-Up and 
Data Link, M. J. Weber*, Y. Yoshihara*,**, A. Sawaby*, J. 
Charthad*, T. C. Chang*, R. Garland* and A. Arbabian*, *Stanford 
Univ., USA and **Toshiba Corp., Japan

C9-3 - 9:20
Chip-Scale Fluorescence Imager for In Vivo Microscopic 
Cancer Detection, E. P. Papageorgiou*, B. E. Boser* and M. 
Anwar**, *Univ. of California, Berkeley and **Univ. of California, 
San Francisco, USA

C9-4 - 9:45
A 4 W, ADPLL-Based Implantable Amperometric 
Biosensor in 65nm CMOS, A. Agarwal, A. Gural, M. Monge, 
D. Adalian, S. Chen, A. Scherer and A. Emami, California Institute 
of Technology, USA 

Technology / Circuits Joint Focus Session 1
Emerging Reliability Solutions [Suzaku III]
Wednesday, June 7, 10:30-12:35
Chairpersons: M. Yamaoka, Hitachi, Ltd.
 E. Wang, Intel Corp.

JFS1-1 - 10:30
An Adaptive Clocking Control Circuit with 7.5% 
Frequency Gain for SPARC Processors, T. Hashimoto*, Y. 
Kawabe*, M. Hara**, Y. Kakimura**, K. Tajiri**, S. Shirota**, R. 
Nishiyama**, H. Sakurai**, H. Okano**, Y. Tomita*, S. Satoh** 
and H. Yamashita**, *Fujitsu Laboratories Ltd. and **Fujitsu Ltd., 
Japan
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JFS1-2 - 10:55
Statistical Characterization of Radiation-Induced Pulse 
Waveforms and Flip-Flop Soft Errors in 14nm Tri-Gate 
CMOS Using a Back-Sampling Chain (BSC) Technique, S. 
Kumar*, M. Cho**, L. Everson*, H. Kim*, Q. Tang*, P. 
Mazanec*, P. Meinerzhagen**, A. Malavasi**, D. Lake**, C. 
Tokunaga**, H. Quinn***, M. Khellah**, J. Tschanz**, S. 
Borkar**, V. De** and C. H. Kim*, *Univ. of Minnesota, **Intel 
Corp. and ***Los Alamos National Laboratory, USA

JFS1-3 - 11:20
FMAX / VMIN and Noise Margin Impacts of Aging on Domino 
Read, Static Write, and Retention of 8T 1R1W SRAM 
Arrays in 22nm High-k/Metal-Gate Tri-Gate CMOS, J. P. 
Kulkarni, C. Tokunaga, M. Cho, M. M. Khellah, J. W. Tschanz and 
V. K. De, Intel Corp., USA

JFS1-4 - 11:45
Excellent Reliability of Ferroelectric HfZrOx Free from 
Wake-Up and Fatigue Effects by NH3 Plasma Treatment, 
K.-Y. Chen, P.-H. Chen and Y.-H. Wu, National Tsing Hua Univ., 
Taiwan 

JFS1-5 - 12:10
A 10MHz 5-to-40V EMI-Regulated GaN Power Driver with 
Closed-Loop Adaptive Miller Plateau Sensing, Y. Chen, X. 
Ke and D. B. Ma, The Univ. of Texas at Dallas, USA

SESSION 10 - Frequency Generation [Suzaku II]
Wednesday, June 7, 10:30-12:35
Chairpersons: J.-Y. Sim, POSTECH
 B. Nikolic, Univ. of California, Berkeley

C10-1 - 10:30
A Pulse-Tail-Feedback VCO Achieving FoM of 195dBc/Hz 
with Flicker Noise Corner of 700Hz, A. T. Narayanan, N. Li, 
K. Okada and A. Matsuzawa, Tokyo Institute of Technology, Japan

C10-2 - 10:55
A 3.2ppm/°C Second-Order Temperature Compensated 
CMOS On-Chip Oscillator Using Voltage Ratio Adjusting 
Technique, G. Zhang*, K. Yayama*, A. Katsushima* and T. 
Miki**, *Renesas System Design Co., Ltd. and **Renesas 
Electronics Corp., Japan

C10-3 - 11:20
An 8GHz, 0.005mm2 All Digital Clock Generator Having 
0.1% Frequency Accuracy by New ZTC Algorithm, W. 
Kim, T. Kim, J. Kim and H. Ko, Samsung Electronics Co., Ltd., 
Korea

C10-4 - 11:45
A 4GHz Clock Dist r ibut ion Archi tecture Using 
Subharmonically Injection-Locked Coupled Oscillators 
with Clock Skew Calibration in 16nm CMOS, L.-C. Cho*, 
F.-W. Kuo*, R. Chen*, J. Liu*, C.-P. Jou*, F.-L. Hsueh* and R. B. 
Staszewski**, *TSMC, Taiwan and **Univ. College Dublin, 
Ireland

C10-5 - 12:10
A 5.12-GHz Fractional-N Frequency Synthesizer with an 
LC-VCO-Based MDLL, D.-E. Jhou, W.-S. Chang and T.-C. Lee, 
National Taiwan Univ., Taiwan

SESSION 11 - Analog Techniques [Suzaku I]
Wednesday, June 7, 10:30-12:35
Chairpersons: K. Agawa, Toshiba Corp.
 R. Kapusta, Analog Devices, Inc.

C11-1 - 10:30
A Capacitively-Degenerated 100dB Linear 20-150MS/s 
Dynamic Amplifier, M. S. Akter*, K. A. A. Makinwa** and K. 
Bult**, *Broadcom Corp. and **Delft Univ. of Technology, The 
Netherlands
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C11-2 - 10:55
A Hybrid Power Amplifier Using 3-Phase 3-Level Class-D 
with 200nH Inductors and Current Balancing Technique, 
J.-H. Choi*,** and G.-H. Cho*, *KAIST and **Samsung 
Electronics Co., Ltd., Korea

C11-3 - 11:20
A 1V 0.25uW Inverter-Stacking Amplifier with 1.07 Noise 
Efficiency Factor, L. Shen, N. Lu and N. Sun, The Univ. of 
Texas at Austin, USA

C11-4 - 11:45
rd-Order Butterworth Passive-Switched-

Capacitor Filter with 92 dB SFDR, S. Z. Lulec, D. A. Johns 
and A. Liscidini, Univ. of Toronto, Canada

C11-5 - 12:10
A 0.8V, 37nW, 42ppm/°C Sub-Bandgap Voltage Reference 
with PSRR of -81dB and Line Sensitivity of 51ppm/V in 
0.18um CMOS, M. Kim and S. Cho, KAIST, Korea

Technology / Circuits Joint Focus Session 2
Advanced Assembly [Suzaku III]
Wednesday, June 7, 14:00-15:40
Chairpersons: N. Miura, Kobe Univ.
 B. Calhoun, Univ. of Virginia

JFS2-1 - 14:00
A Digitally Controlled Fully Integrated Voltage Regulator 
with 3D-TSV Based On-Die Solenoid Inductor with 
Backside Planar Magnetic Core in 14nm Tri-Gate CMOS, 
H. K. Krishnamurthy, S. Weng, G. E. Matthew, R. Saraswat, K. 
Ravichandran, J. Tschanz and V. De, Intel Corp., USA

JFS2-2 - 14:25
A 6Gb/s Rotatable Non-Contact Connector with High-
Speed/I2C/CAN/SPI Interface Bridge IC, M. Haraguchi*, A. 
Kosuge*, T. Igarashi**, S. Masaki**, M. Sueda**, M. Hamada* 
and T. Kuroda*, *Keio Univ. and **Socionext Inc., Japan

JFS2-3 - 14:50
High Density 3D Fanout Package for Heterogeneous 
Integration, S.-P. Jeng, S. M. Chen, F. C. Hsu, P. Y. Lin, J. H. 
Wang, T. J. Fang, P. Kavle and Y. J. Lin, TSMC, Taiwan

JFS2-4 - 15:15
A Shutter-Less Micro-Bolometer Thermal Imaging 
System Using Multiple Digital Correlated Double 
Sampling for Mobile Applications, S. Park*, T. Cho*, M. 
Kim*, H. Park** and K. Lee*, *KAIST and **Seoul National 
Univ. of Science and Technology, Korea

SESSION 12 - SRAM & Emerging Memory [Suzaku II]
Wednesday, June 7, 14:00-15:40
Chairpersons: H. Noda, Micron Memory Japan, Inc.
 V. Agrawal, Cypress Semiconductor Corp.

C12-1 - 14:00

Stereo SRAM for Mobile UI Application, J. Lee, D. Shin, K. 
Lee and H.-J. Yoo, KAIST, Korea

C12-2 - 14:25
A 0.3V VDDmin 4+2T SRAM for Searching and In-Memory 
Computing Using 55nm DDC Technology, Q. Dong*, S. 
Jeloka*, M. Saligane*, Y. Kim*, M. Kawaminami**, A. Harada**, 
S. Miyoshi**, D. Blaauw* and D. Sylvester*, *Univ. of Michigan 
and **Fujitsu Semiconductor America, Inc., USA
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C12-3 - 14:50
A 140 MHz 1 Mbit 2T1C Gain-Cell Memory with 60-nm 
Indium–Gallium–Zinc Oxide Transistor Embedded Into 
65-nm CMOS Logic Process Technology, T. Ishizu*, S. 
Nagatsuka*, M. Yamaguchi* , A. Isobe*, Y. Ando*, D. 
Matsubayashi*, K. Kato*, H. B. Yao**, C. C. Shuai**, H. C. 
L i n * * , J .  Y. Wu * * , M . F u j i t a * * * a n d S .  Ya m a z a k i * , 
*Semiconductor Energy Laboratory Co., Ltd., Japan, **United 
Microelectronics Corp., Taiwan and ***The Univ. of Tokyo, Japan

C12-4 - 15:15
Embedded 2Mb ReRAM Macro with 2.6ns Read Access 
Time Using Dynamic-Trip-Point-Mismatch Sampling 
Current-Mode Sense Amplifier for IoE Applications, C.-P. 
Lo*,**, W.-Z. Lin*,**, W.-Y. Lin*, H.-T. Lin*, T.-H. Yang**, Y.-N. 
Chiang*, Y.-C. King*, C.-J. Lin*, Y.-D. Chih**, T.-Y. J. Chang**, 
M.-S. Ho*** and M.-F. Chang*, *National Tsing Hua Univ., 
**TSMC and ***National Chung Hsing Univ., Taiwan

SESSION 13 - Biosignal Recording / Monitoring Circuits 
[Suzaku I]
Wednesday, June 7, 14:00-15:40
Chairpersons: Y. P. Xu, National Univ. of Singapore
  D. Markovic, Univ. of Cal i fornia, Los 

Angeles

C13-1 - 14:00
3.37 W/Ch Modular Scalable Neural Recording System 
with Embedded Lossless Compression for Dynamic 
Power Reduction, S.-Y. Park, J. Cho and E. Yoon, Univ. of 
Michigan, USA

C13-2 - 14:25
A 36 W Reconfigurable Analog Front-End IC for 
Mu l t imoda l Vi ta l S igns Mon i to r ing , J .  X u * , M . 
Konijnenburg*, H. Ha*, R. van Wegberg*, B. Lukita*, S. Z. Asl*, 
C. V. Hoof*,**,*** and N. V. Helleputte**, *imec/Holst Centre, 
The Netherlands, **imec and ***KU Leuven, Belgium

C13-3 - 14:50
A Scalable, Highly-Multiplexed Delta-Encoded Digital 
Feedback ECoG Recording Amplifier with Common and 
Differential-Mode Artifact Suppression, W. A. Smith, J. P. 
Uehlin, S. I. Perlmutter, J. C. Rudell and V. S. Sathe, Univ. of 
Washington, USA

C13-4 - 15:15
A Bio-Impedance Readout IC with Frequency Sweeping 
from 1k-to-1MHz for Electrical Impedance Tomography, 
H. Ha*, M. Konijnenburg*, B. Lukita*, R. van Wegberg*, J. Xu*, 
R. van den Hoven*, M. Lemmens**, R. Thoelen**,***, C. V. 
Hoof***,**** and N. V. Helleputte***, *imec/Holst Centre, The 
Netherlands, **Hasselt Univ., ***imec and ****KU Leuven, 
Belgium

SESSION 14 - Phase-Locked Loops [Suzaku III]
Wednesday, June 7, 16:00-18:05
Chairpersons: H. Shin, Kwangwoon Univ.
 E. Janssen, NXP Semiconductors

C14-1 - 16:00
A 0.5V 1.6mW 2.4GHz Fractional-N All-Digital PLL for 
Bluetooth LE with PVT-Insensitive TDC Using Switched-
Capacitor Doubler in 28nm CMOS, F.-W. Kuo*, S. 
Pourmousavian**, T. Siriburanon**, R. Chen*, L.-C. Cho*, C.-P. 
Jou*, F.-L. Hsueh* and R. B. Staszewski**, *TSMC, Taiwan and 
**Univ. College Dublin, Ireland

C14-2 - 16:25
A Supply Noise Insensitive PLL with a Rail-To-Rail Swing 
Ring Oscillator and a Wideband Noise Suppression 
Loop, D. Kim and S. Cho, KAIST, Korea
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C14-3 - 16:50
A 164fsrms 9-to-18GHz Sampling Phase Detector Based 
PLL with In-Band Noise Suppression and Robust 
Frequency Acquisition in 16nm FinFET, M. Raj, A. Bekele, 
D. Turker, P. Upadhyaya, Y. Frans and K. Chang, Xilinx Inc., USA

C14-4 - 17:15
Computational Locking: Accelerating Lock-Times in All-
Digital PLLs, F. U. Rahman*, G. F. Taylor** and V. S. Sathe*, 
*Univ. of Washington and **Intel Corp., USA 

C14-5 - 17:40

Based Ultra-Low-Jitter Switched-Loop-Filter PLL Using a 
Fast Phase-Error Correction Technique, T. Seong, Y. Lee, S. 
Yoo and J. Choi, UNIST, Korea

SESSION 15 - Memory Interface and Flash Memory 
[Suzaku II]
Wednesday, June 7, 16:00-18:05
Chairpersons: K. Sohn, Samsung Electronics Co., Ltd.
 J. T. Pawlowski, Micron Technology, Inc.

C15-1 - 16:00
A Floating Tap Termination Scheme with Inverted DBI AC 
and Floating Tap Forcing Technique for High-Speed Low-
Power Signaling, H.-K. Jung, H.-J. Song, H.-W. Song, D.-W. 
Jang, K. Song, W. Kim, K.-H. Kim, D.-H. Kwon, J. Cho and J.-H. 
Oh, SK hynix, Inc., Korea

C15-2 - 16:25
A Resistor-Free 4.266 Gbps LPDDR4 I/O in 10 nm FinFET 
CMOS Technology, T.-C. Lu, M.-H. Hsieh, T.-C. Huang, C.-M. 
Fu, C.-H. Chang and K. Hsieh, TSMC, Taiwan

C15-3 - 16:50
A 1.2V 1.33Gb/s/pin 8Tb NAND Flash Memory Multi-Chip 
Package Employing F-Chip for Low Power and High 
Performance Storage Applications, H.-J. Kim, Y. Choi, J. 
Lee, J. Byun, S. Yu, D. Na, J. Park, K. Kim, A. Kavala, Y. Jo, C. 
Kim, S. Kim, N. Kim, J. Kim, B. Jung, Y. Lee, C. Park, H. Joo, K. 
Kim, Y. Choi, P. Kwak, H. Kim, J.-D. Ihm, D.-S. Byeon, J.-Y. Lee, 
K.-T. Park and K.-H. Kyung, Samsung Electronics Co., Ltd., Korea

C15-4 - 17:15
An Ultra-Wide Program, 122pJ/Bit Flash Memory Using 
Charge Recycling, S. Jeloka, J. Lee, Z. Li, J. Shah, Q. Dong, K. 
Yang, D. Sylvester and D. Blaauw, Univ. of Michigan, USA

C15-5 - 17:40
A 40nm Split Gate Embedded Flash Macro with Flexible 
2-in-1 Architecture, Code Memory with 140MHz Read 
Speed and Data Memory with 1M Cycles Endurance, 
H.-C. Yu, K.-F. Lin, Y.-D. Chih and J. Chang, TSMC, Taiwan

SESSION 16 - Power Management Circuit [Suzaku I]
Wednesday, June 7, 16:00-18:05
Chairpersons: M. Takamiya, The Univ. of Tokyo
 Y. Ramadass, Texas Instruments

C16-1 - 16:00
A 1452-% Power Extraction Improvement Energy 
Harvesting Circuit with Simultaneous Energy Extraction 
from a Piezoelectric Transducer and A Thermoelectric 
Generator, K.-S. Yoon*, S.-W. Hong**, J.-S. Bang*, S.-H. Lee*, 
S.-W. Choi* and G.-H. Cho*, *KAIST and **Samsung Electronics 
Co., Ltd., Korea

136
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C16-2 - 16:25
A 20nW-to-140mW Input Power Range, 94% Peak 
Efficiency Energy-Harvesting Battery Charger with 
Frequency-Sweeping Input Voltage Monitor and Optimal 
On-Time Generator, S.-Y. Jung, M. Lee, J. Yang and J. Kim, 
Seoul National Univ., Korea

C16-3 - 16:50
A 42nJ/Conversion On-Demand State-of-Charge 
Indicator for Miniature IoT Li-Ion Batteries, J. Jeong*,**, S. 
Jeong**, C. Kim*, D. Sylvester** and D. Blaauw**, *Korea Univ., 
Korea and **Univ. of Michigan, USA

C16-4 - 17:15
A 0.3-0.86V Fully Integrated Buck Regulator with 2GHz 
Resonant Switching for Ultra-Low Power Applications, T. 
Jia and J. Gu, Northwestern Univ., USA

C16-5 - 17:40
A True Two-Quadrant Fully Integrated Switched 
Capacitor DC-DC Converter Supporting Vertically 
Stacked DVS-Loads with up to 99.6% Efficiency, A. 
Sarafianos and M. Steyaert, KU Leuven, Belgium

Technology / Circuits Joint Focus Session 3
Ultra Low Power for IoT  [Shunju II, III]
Thursday, June 8, 8:30-10:10
Chairpersons: M. Tada, NEC Corp.
 L. Bair, AMD

JFS3-1 - 8:30 (Invited)
Computing Platform for Automotive Electronics of 
Automated Driving Generation, H. Sugimoto, DENSO Corp., 
Japan

JFS3-2 - 8:55 (Invited)
Semiconductor Platforms for Ultra Low Power IoT 
Solutions, T. Dry and T. Letavic, GLOBALFOUNDRIES, USA

JFS3-3 - 9:20
Performance Boost of Crystalline In-Ga-Zn-O Material 
and Transistor with Extremely Low Leakage for IoT 
Normally-Off CPU Application, S. H. Wu*, X. Y. Jia*, X. Li*, 
C. C. Shuai*, H. C. Lin*, M. C. Lu*, T. H. Wu*, M. Y. Liu*, J. Y. 
Wu*, D. Matsubayashi**, K. Kato** and S. Yamazaki**, *United 
Microelectronics Corporation, Singapore and **Semiconductor 
Energy Laboratory Co., Ltd., Japan

JFS3-4 - 9:45
A 65 nm 1.0 V 1.84 ns Silicon-On-Thin-Box (SOTB) 
Embedded SRAM with 13.72 nW/Mbit Standby Power for 
Smart IoT, M. Yabuuchi*, K. Nii*, S. Tanaka*, Y. Shinozaki**, Y. 
Yamamoto*, T. Hasegawa*, H. Shinkawata* and S. Kamohara*, 
*Renesas Electronics Corp. and **Nippon Systemware Co. Ltd., 
Japan 

SESSION 17 - Video Processing [Suzaku III]
Thursday, June 8, 8:30-10:10
Chairpersons: J. Chang, TSMC
 S. Dillen, Qualcomm Technologies, Inc.

C17-1 - 8:30 (Invited)
System Architecture with Single Chip 8K HEVC Decoder 
for 8K Advanced BS Receiver System, M. Nakajima, D. 
Murakami, H. Kubo, T. Baba and Y. Miki, Socionext Inc., Japan

C17-2 - 8:55
A 127mW 1.63TOPS Sparse Spatio-Temporal Cognitive 
SoC for Action Classification and Motion Tracking in 
Videos, C.-E. Lee, T. Chen and Z. Zhang, Univ. of Michigan, 
USA
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C17-3 - 9:20
A Single-Chip 2048×1080 Resolution 32fps 380mW 
Trinocular Disparity Estimation Processor in 28nm 
CMOS Technology, J. Narinx, T. Demirci, A. Akin and Y. 
Leblebici, EPFL, Switzerland

C17-4 - 9:45
A Fully-Integrated Energy-Efficient H.265/HEVC Decoder 
with eDRAM for Wearable Devices, M. Tikekar, V. Sze and A. 
Chandrakasan, Massachusetts Institute of Technology, USA

SESSION 18 - SAR ADCs [Suzaku II]
Thursday, June 8, 8:30-10:10
Chairpersons: K. Okada, Tokyo Institute of Technology
 E. Naviasky, Cadence Design Systems, Inc.

C18-1 - 8:30
A 2.4-mW 25-MHz BW 300-MS/s Passive Noise Shaping 
SAR ADC with Noise Quantizer Technique in 14-nm 
CMOS, Y.-Z. Lin, C.-H. Tsai, S.-C. Tsou, R.-X. Chu and C.-H. Lu, 
MediaTek Inc., Taiwan

C18-2 - 8:55
A 13b-ENOB 173dB-FoM 2nd -Order NS SAR ADC with 
Passive Integrators, W. Guo, H. Zhuang and N. Sun, The Univ. 
of Texas at Austin, USA

C18-3 - 9:20
A 510nW 12-bit 200kS/s SAR-Assisted SAR ADC Using a 
Re-Switching Technique, Y.-S. Hu, K.-Y. Lin and H.-S. Chen, 
National Taiwan Univ., Taiwan

C18-4 - 9:45
A 107 dB SFDR, 80 kS/s Nyquist-Rate SAR ADC Using a 

A. AlMarashli, 
J. Anders, J. Becker and M. Ortmanns, Univ. of Ulm, Germany

SESSION 19 - Image Sensors [Suzaku I]
Thursday, June 8, 8:30-10:10
Chairpersons: H. Wakabayashi, Sony Electronics Inc.
 N. Dutton, STMicroelectronics

C19-1 - 8:30
A 4.1Mpix 280fps Stacked CMOS Image Sensor with 
Array-Parallel ADC Architecture for Region Control, T. 
Takahashi*, Y. Kaji**, Y. Tsukuda*, S. Futami*, K. Hanzawa***, 
T. Yamauchi*, P. W. Wong***, F. Brady***, P. Holden***, T. 
Ayers***, K. Mizuta*, S. Ohki*, K. Tatani*, T. Nagano*, H. 
Wakabayashi*** and Y. Nitta*, *Sony Semiconductor Solutions 
Corp., **Sony LSI Design Inc., Japan and ***Sony Electronics 
Inc., USA

C19-2 - 8:55
A 256 Energy Bin Spectrum X-Ray Photon-Counting 
Image Sensor Providing 8Mcounts/s/pixel and On-Chip 
Charge Shar ing, Charge Induct ion and Pi le-Up 
Corrections, A. Peizerat*, J.-P. Rostaing*, P. Ouvrier-Buffet*, S. 
Stanchina*, P. Radisson** and E. Marché**, *CEA-LETI and ** 
Multix, France

C19-3 - 9:20
A 0.61 E- Noise Global Shutter CMOS Image Sensor with 
Two-Stage Charge Transfer Pixels, K. Yasutomi, M. W. Seo, 
M. Kamoto, N. Teranishi and S. Kawahito, Shizuoka Univ., Japan

C19-4 - 9:45
224-ke Saturation Signal Global Shutter CMOS Image 
Sensor with In-Pixel Pinned Storage and Lateral 
Overflow Integration Capacitor, Y. Sakano*, S. Sakai*, Y. 
Tashiro*, Y. Kato*, K. Akiyama*, K. Honda*, M. Sato*, M. 
Sakakibara*, T. Taura*, K. Azami*, T. Hirano*, Y. Oike*, Y. 
Sogo*, T. Ezaki*, T. Narabu*, T. Hirayama* and S. Sugawa**, 
*Sony Semiconductor Solutions Corp. and **Tohoku Univ., Japan
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192

Technology / Circuits Joint Focus Session 4
Computing Beyond Von Neumann [Shunju II, III]
Thursday, June 8, 10:30-12:10
Chairpersons: M. Kobayashi, The Univ. of Tokyo
 M. Vinet, CEA-LETI, MINATEC

JFS4-1 - 10:30 (Invited)
Implementation Challenges for Scalable Neuromorphic 
Computing, S. Yamamichi, A. Horibe, T. Aoki, K. Hosokawa, T. 
Hisada and H. Mori, IBM Research, Japan

JFS4-2 - 10:55 (Invited)
Distributed Quantum Computing Systems: Technology 
to Quantum Circuits, R. Van Meter, Keio Univ., Japan

JFS4-3 - 11:20
Ultra-Low Power Probabi l ist ic IMT Neurons for 
Stochastic Sampling Machines, M. Jerry*, A. Parihar**, B. 
Grisafe*, A. Raychowdhury** and S. Datta*, *Univ. of Notre 
Dame and **Georgia Institute of Technology, USA

JFS4-4 - 11:45
A 462GOPs/J RRAM-Based Nonvolatile Intelligent 
Processor for Energy Harvesting IoE System Featuring 
Nonvolatile Logics and Processing-In-Memory, F. Su*, 
W.-H. Chen**, L. Xia*, C.-P. Lo**, T. Tang*, Z. Wang*, K.-H. 
Hsu**, M. Cheng*, J.-Y. Li**, Y. Xie***, Y. Wang*, M.-F. 
Chang**, H. Yang* and Y. Liu*, *Tsinghua Univ., China, 
**National Tsing Hua Univ., Taiwan and ***Univ. of California, 
Santa Barbara, USA

SESSION 20 - Circuits for Security and Low Power [Suzaku III]
Thursday, June 8, 10:30-12:35
Chairpersons: M. Natsui, Tohoku Univ.
 E. Beigne, CEA-LETI

C20-1 - 10:30
Recryptor: A Reconfigurable In-Memory Cryptographic 
Cortex-M0 Processor for IoT, Y. Zhang, L. Xu, K. Yang, Q. 
Dong, S. Jeloka, D. Blaauw and D. Sylvester, Univ. of Michigan, 
USA

C20-2 - 10:55
A 2.5ns-Latency 0.39pJ/b 289 m2/Gb/s Ultra-Light-Weight 
PRINCE Cryptographic Processor, N. Miura*, K. Matsuda*, 
M. Nagata*, S. Bhasin**, V. Yli-Mayry***, N. Homma***, Y. 
Mathieu****, T. Graba**** and J.-L. Danger****, *Kobe Univ., 
Japan, **Nanyang Technological Univ., Singapore, ***Tohoku 
Univ., Japan and ****Telecom ParisTech, France

C20-3 - 11:20
Strong Subthreshold Current Array PUF with 265 
Challenge-Response Pairs Resilient to Machine Learning 
Attacks in 130nm CMOS, X. Xi, H. Zhuang, N. Sun and M. 
Orshansky, The Univ. of Texas at Austin, USA

C20-4 - 11:45
A Sequence Dependent Challenge-Response PUF Using 
28nm SRAM 6T Bit Cel l , S. Je loka* , K. Yang*, M. 
Orshansky**, D. Sylvester* and D. Blaauw*, *Univ. of Michigan 
and **The Univ. of Texas at Austin, USA

C20-5 - 12:10
A Continuous-Time Digital IIR Filter with Signal-Derived 
Timing, Agile Power Dissipation and Synchronous 
Output, Y. Chen*, X. Zhang**, Y. Lian***, R. Manohar**** and 
Y. Tsividis*, *Columbia Univ., USA, **National Univ. of 
Singapore, Singapore, ***York Univ., Canada and ****Yale Univ., 
USA
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SESSION 21 - High Speed ADCs [Suzaku II]
Thursday, June 8, 10:30-12:35
Chairpersons: M. Ito, Renesas System Design Co., Ltd.
 E. Martens, imec

C21-1 - 10:30
A 12b 61dB SNDR 300MS/s SAR ADC with Inverter-Based 
Preamplifier and Common-Mode-Regulation DAC in 
14nm CMOS FinFET, D. Luu*,**, L. Kull**, T. Toifl**, C. 
Menolfi**, M. Braendli**, P. A. Francese**, T. Morf**, M. 
Kossel**, H. Yueksel**, A. Cevrero**, I. Ozkaya** and Q. 
Huang*, *ETH Zurich and **IBM Research, Switzerland

C21-2 - 10:55
A 0.014mm2 10-Bit 2GS/s Time-Interleaved SAR ADC with 
Low-Complexity Background Timing Skew Calibration, L. 
Luo, S. Chen, M. Zhou and T. Ye, Marvell - Shanghai, China

C21-3 - 11:20
An 18-Bit 2MS/s Pipelined SAR ADC Utilizing a Sampling 
Distortion Cancellation Circuit with -107dB THD at 
100kHz, D. Hummerston and P. Hurrell, Analog Devices, UK

C21-4 - 11:45
A 16-Bit 16MS/s SAR ADC with On-Chip Calibration in 
55nm CMOS, J. Shen, A. Shikata, L. Fernando, N. Guthrie, B. 
Chen, M. Maddox, N. Mascarenhas, R. Kapusta and M. Coln, 
Analog Devices, Inc., USA

C21-5 - 12:10
A 2GS/s 8b Flash ADC Based on Remainder Number 
System in 65nm CMOS, S. Zhu, B. Wu, Y. Cai and Y. Chiu, The 
Univ. of Texas at Dallas, USA

Luncheon Talk [Suzaku I]
Thursday, June 8, 12:40-14:00
Organizers:  M. Ikeda, The Univ. of Tokyo
 M. Masahara, AIST

Approach to Develop Prosthetic Technology as a Part of 
Body, K. Endo, Xiborg

SESSION 22 - Circuits Focus Session - Advanced 
Sensing Systems [Suzaku III]
Thursday, June 8, 14:00-15:40
Chairpersons:  Y. Oike, Sony Semiconductor Solutions 

Corp.
 H. Lee, Google

C22-1 - 14:00 (Invited)
320x240 Back-Illuminated 10 m CAPD Pixels for High 
Speed Modulation Time-of-Flight CMOS Image Sensor, Y. 
Kato*, T. Sano*, Y. Moriyama*, S. Maeda*, T. Yamazaki*, A. 
Nose*, K. Shina*, Y. Yasu*, W. van der Tempel**, A. Ercan** and 
Y. Ebiko*, *Sony Semiconductor Solutions Corp., Japan and 
**SoftKinetic, Belgium

C22-2 - 14:25 (Invited)
An Imager Using 2-D Single-Photon Avalanche Diode 

Application, H. Akita*, I. Takai**, K. Azuma*, T. Hata* and N. 
Ozaki*, *DENSO Corp. and **Toyota Central R&D Labs., Inc., 
Japan

C22-3 - 14:50
A 16.5 Giga Events/s 1024 × 8 SPAD Line Sensor with 
Per-Pixel Zoomable 50ps-6.4ns/bin Histogramming TDC, 
A. T. Erdogan, R. Walker, N. Finlayson, N. Krstaji , G. O. S. 
Williams and R. K. Henderson, Univ. of Edinburgh, UK
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C22-4 - 15:15
A 272.49 pJ/pixel CMOS Image Sensor with Embedded 
Object Detection and Bio-Inspired 2D Optic Flow 
Generation for Nano-Air-Vehicle Navigation, K. Lee, S. 
Park, S.-Y. Park, J. Cho and E. Yoon, Univ. of Michigan, USA

SESSION 23 - High-Speed and Power Efficient Wireless 
Transceivers [Suzaku II]
Thursday, June 8, 14:00-15:40
Chairpersons: J. Lee, National Taiwan Univ.
 A. Molnar, Cornell Univ.

C23-1 - 14:00
A 100mW 3.0 Gb/s Spectrum Efficient 60 GHz Bi-Phase 
OOK CMOS Transceiver, Y. Wang*, B. Liu*, H. Liu*, A. T. 
Narayanan*, J. Pang*, N. Li*, T. Yoshioka*, Y. Terashima*, H. 
Zhang*, D. Tang*, M. Katsuragi*, D. Lee**, S. Choi**, R. Wu*, 
K. Okada* and A. Matsuzawa*, *Tokyo Institute of Technology, 
Japan and **Samsung Electronics Co., Ltd., Korea

C23-2 - 14:25
A 230-260GHz Wideband Amplifier in 65nm CMOS  Based 
on Dual-Peak Gmax-Core, D.-W. Park*, D. R. Utomo*, J.-P. 
Hong** and S.-G. Lee*, *KAIST and **CBNU, Korea

C23-3 - 14:50
A 65nm CMOS I/Q RF Power DAC with 24 - 42dB 3rd 
Harmonic Cancellation and up to 18dB Mixed-Signal 
Filtering, B. Yang, E. Y. Chang, A. Niknejad, B. Nikoli  and E. 
Alon, Univ. of California, Berkeley, USA

C23-4 - 15:15
A 43%-Ef f ic iency 20dBm Sub-GHz Transmit ter 
Employ ing Rise-Edge-Synchronized Harmonic 
Calibration with 33.3% Duty Cycle, M. Mizokami*, T. 
Uozumi*, Y. Yamashita**, K. Shibata* and H. Sato*, *Renesas 
Electronics Corp. and **Renesas System Design Co., Ltd., Japan

SESSION 24 - Physical Sensors [Suzaku III]
Thursday, June 8, 16:00-17:40
Chairpersons: Y. Hirose, Panasonic Corp.
 B. Ginsburg, Texas Instruments

C24-1 - 16:00
A 10.1” 56-Channel, 183 uW/electrode, 0.73 mm2/sensor 
High SNR 3D Hover Sensor Based on Enhanced Signal 
Refining and Fine Error Calibrating Techniques, Y. Huh*, 
S.-W. Hong**, S.-H. Park*, J.-S. Bang*, C. Park**, S. Park**, 
H.-D. Gwon*, S.-U. Shin*, H. Shin*, S.-W. Choi*, Y.-M. Ju*, J.-H. 
Lee* and G.-H. Cho*, *KAIST and **Samsung Electronics Co., 
Ltd., Korea

C24-2 - 16:25
A Robust and Versatile, -40°C to +180°C, 8Sps to 1kSps, 
Multi Power Source Wireless Sensor System for 
Aeronautic Applications, R. Grezaud*, L. Sibeud*, F. Lepin*, 
J. Willemin*, J.-C. Riou** and B. Gomez*, *CEA-LETI and 
**SAFRAN Electronics & Defense, France

C24-3 - 16:50
A 6×5×4mm3 General Purpose Audio Sensor Node with a 

M. Cho*, S. Oh*, S. Jeong*, Y. 
Zhang*, I. Lee*, Y. Kim*, L.-X. Chuo*, D. Kim*, Q. Dong*, Y.-P. 
Chen*, M. Lim**, M. Daneman**, D. Blaauw*, D. Sylvester* and 
H.-S. Kim*, *Univ. of Michigan and **Invensense, USA

C24-4 - 17:15
A 4.7 W Switched-Bias MEMS Microphone Preamplifier 
for Ultra-Low-Power Voice Interfaces, S. Oh, T. Jang, K. D. 
Choo, D. Blaauw and D. Sylvester, Univ. of Michigan, USA
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SESSION 25 - High-Speed Wireline Circuits [Suzaku II]
Thursday, June 8, 16:00-18:05
Chairpersons: K. Sunaga, NEC Corp.
 B. Casper, Intel Corp.

C25-1 - 16:00

Sensitivity in 14nm FinFET CMOS, J. Proesel*, Z. Deniz*, A. 
Cevrero**, I. Ozkaya**, S. Kim*, D. Kuchta*, S. Lee***, S. 
Rylov*, H. Ainspan*, T. Dickson*, J. Bulzacchelli* and M. 
Meghelli*, *IBM T. J. Watson Research Center, USA, **IBM 
Research, Switzerland and ***IBM Systems, USA 

C25-2 - 16:25
A 60 Gb/s 1.9 Pj/bit NRZ Optical-Receiver with Low 
Latency Digital CDR in 14nm CMOS FinFET, A. Cevrero*, I. 
Ozkaya*,***, P. A. Francese*, C. Menolfi*, M. Braendli*, T. 
Morf*, D. Kuchta**, M. Kossel*, L. Kull*, D. Luu*, J. Proesel**, 
Y. Leblebici*** and T. Toifl*, *IBM Research, Switzerland, 
**IBM Research, USA and ***EPFL, Switzerland

C25-3 - 16:50
A 2.25-mW/Gb/s 80-Gb/s-PAM4 Linear Driver with a 
Single Supply Using Stacked Current-Mode Architecture 
in 65-nm CMOS, S. Nakano, M. Nagatani, M. Nogawa, Y. 
Kawamura, K. Kikuchi, K. Tsuzuki and H. Nosaka, NTT Corp., 
Japan

C25-4 - 17:15
A 26-Gb/s 8.1-mW Receiver with Linear Sampling Phase 
Detector for Data and Edge Equalization, Y. Wang*,**, Z. 
Li*, J. Zhuang***, C. Zhi*** and C. P. Yue*, *The Hong Kong 
Univ. of Science and Technology, China, **Xilinx Inc., Singapore 
and ***Brite Semiconductor, China

C25-5 - 17:40
A 28.05Gb/s Transceiver Using Quarter-Rate Triple-
Speculation Hybrid-DFE Receiver with Calibrated 
Sampling Phases in 32nm CMOS, G. Gangasani*, J. F. 
Bulzacchelli**, M. Wielgos*, W. Kelly*, V. Sharma***, A. 
Prati***, G. Cervelli***, D. Gardellini***, M. Baecher*, M. 
Shannon*, T. Beukema**, J. Garlett*, H. H. Xu*, T. Toi ****, M. 
Meghelli**, J. Ewen* and D. Storaska*, *GLOBALFOUNDRIES, 
**IBM Research, USA, ***Miromico and ****IBM Research, 
Switzerland

SESSION 26 - Processors and SoC [Suzaku I]
Thursday, June 8, 16:00-18:05
Chairpersons: M. Hashimoto, Osaka Univ.
 J. Wuu, AMD

C26-1 - 16:00
A 501mW 7.61Gb/s Integrated Message-Passing Detector 
and Decoder for Polar-Coded Massive MIMO Systems, 
Y.-T. Chen*, C.-C. Cheng**, T.-L. Tsai**, W.-C. Sun**, Y.-L. 
Ueng** and C.-H. Yang***, *National Chiao Tung Univ., 
**National Tsing Hua Univ. and ***National Taiwan Univ., Taiwan

C26-2 - 16:25
A 12.4pJ/cycle Sub-Threshold, 16pJ/cycle Near-
Threshold ARM Cortex-M0+ MCU with Autonomous 
SRPG/DVFS and Temperature Tracking Clocks, J. Myers, 
A. Savanth, P. Prabhat, S. Yang, R. Gaddh, S. O. Toh and D. Flynn, 
ARM Ltd., UK

C26-3 - 16:50
A 2.267 Gbps, 93.7pJ/b Non-Binary LDPC Decoder for 
Storage Applications, Y. Toriyama and D. Markovi , Univ. of 
California, Los Angeles, USA

C26-4 - 17:15
A 130nm FeRAM-Based Parallel Recovery Nonvolatile 
SOC for Normally-OFF Operations with 3.9× Faster 
Running Speed and 11× Higher Energy Efficiency Using 
Fast Power-On Detection and Nonvolati le Radio 
Controller, Z. Wang*, F. Su*, Y. Wang*, Z. Li*, X. Li*, R. 
Yoshimura**, T. Naiki**, T. Tsuwa**, T. Saito**, Z. Wang**, K. 
Taniuchi**, M.-F. Chang***, H. Yang* and Y. Liu*, *Tsinghua 
Univ., China, **Rohm Co., Ltd., Japan and ***National Tsing Hua 
Univ., Taiwan

C26-5 - 17:40
A Battery-Less 507nW SoC with Integrated Platform 
Power Manager and SiP Interfaces, F. Yahya*, C. J. Lukas*, 
J. Breiholz*, A. Roy*, H. N. Patel*, N. Liu*, X. Chen**, A. 
Kosari**, S. Li*, D. Akella*, O. Ayorinde*, D. Wentzloff** and B. 
H. Calhoun*, *Univ. of Virginia and **Univ. of Michigan, USA

Technology SESSION 6 - Highlight [Shunju I, II, III]
Wednesday, June 7, 8:30-10:10
Chairpersons: Y.-C. Yeo, TSMC
 W. Rachmady, Intel Corp.

T6-1 - 8:30
Highly Manufacturable 7nm FinFET Technology 
Featuring EUV Lithography for Low Power and High 
Performance Applications, D. Ha, C. Yang, J. Lee, S. Lee, S. 
H. Lee, K.-I. Seo, H. S. Oh, E. C. Hwang, S. W. Do, S. C. Park, 
M.-C. Sun, D. H. Kim, J. H. Lee, M. I. Kang, S.-S. Ha, D. Y. Choi, 
H. Jun, H. J. Shin, Y. J. Kim, J. Lee, C. W. Moon, Y. W. Cho, S. H. 
Park, Y. Son, J. Y. Park, B. C. Lee, C. Kim, Y. M. Oh, J. S. Park, S. 
S. Kim, M. C. Kim, K. H. Hwang, S. W. Nam, S. Maeda, D.-W. 
Kim, J.-H. Lee, M. S. Liang and E. S. Jung, Samsung Electronics 
Co., Ltd., Korea

T6-2 - 8:55
10nm High Performance Mobile SoC Design and 
Technology Co-Developed for Performance, Power, and 
Area Scaling, S. Yang*, Y. Liu*, M. Cai*, J. Bao*, P. Feng*, X. 
Chen*, L. Ge*, J. Yuan*, J. Choi*, P. Liu*, Y. Suh*, H. Wang*, J. 
Deng*, Y. Gao*, J. Yang*, X.-Y. Wang*, D. Yang*, J. Zhu*, P. 
Penzes*, S. C. Song*, C. Park**, S. Kim**, J. Kim**, S. Kang**, 
E. Terzioglu*, K. Rim* and P. C. Chidambaram*, *Qualcomm 
Technologies Inc., USA and **Samsung Electronics Co., Ltd., 
Korea

T6-3 - 9:20
First Demonstration of Flash RRAM on Pure CMOS Logic 
14nm FinFET Platform Featuring Excellent Immunity to 
Sneak-Path and MLC Capability, E. R. Hsieh*, Y. C. Kuo**, 
C. H. Cheng*, J. L. Kuo*, M. R. Jiang*, J. L. Lin*, H. W. Cheng*, 
S. S. Chung*, C. H. Liu**, T. P. Chen***, Y. H. Yeah***, T. J. 
Chen*** and O. Cheng***, *National Chiao Tung Univ., 
**National Taiwan Normal Univ. and ***United Microelectronics 
Corp., Taiwan

T6-4 - 9:45
First Demonstration of 3D SRAM Through 3D Monolithic 
Integration of InGaAs n-FinFETs on FDSOI Si CMOS with 
Inter-Layer Contacts, V. Deshpande*, H. Hahn*, E. O’Connor*, 
Y. Baumgartner*, M. Sousa*, D. Caimi*, H. Boutry**, J. 
Widiez**, L. Brévard**, C. Le Royer**, M. Vinet**, J. 
Fompeyrine* and L. Czornomaz*, *IBM Research, Switzerland 
and **CEA-LETI, France




