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1. HE|O|C|o] VLSI A4l (Multimedia VLSI Laboratory, ZI10|4& w4 Al
: Deep Learning & Neural Network Processor Design, Processing in-Memory for Deep Learning

2. J|AE AT (CAST Lab, ZFY @4 A7A)
| VLSI IRt ZJEE X, FPGA, 31290 AT EQ0f RL|XHQ

3. 3|I2MEAHFA (Circuit Design Research Laboratory, ZIgiAl W= HLA!)
: OIE 22X 3| 2 (Analog 1C), M Hst/2t2| 5| 2 (Power Conversion & Management),
CIAZY Ol RE3 2
(Display Driver), MlA QI 0| A(Sensor Interface), AZE2|Z(Readout IC), O|O|X|M A (Image Sensor)

S X3z HPM (Mixed Signal Integrated Circuits Laboratory, R SEM n4y H4A)
27 C|X|2 Het7|(ADQ), CIX|E otz Het7|(DAC), CMOS O|0|X| MA(CIS), &}
A (PCRAM), HFO|2 MIA(Bio Sensor), X|= M A{(Fingerprint Sensor)
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5. Intelligence Computing Systems Laboratory (ICSL, 2}QIH w4 HL4l)

: HAEH OF7|ElNY (Computer architecture), OFO|AZZ Z MM (Microprocessor), 5G E41 A|AHN (5G
communication system), lZ3A AL 7t£7| (Neural network accelerator), E|O|C|O| AMSHE|
(Multimedia signal processing), HI22| Sl SAl A|AHZ Tt LENM™EES (Error correction codes
in memory and communication systems)

6. Lt AAH Y TX A|AE HJRLA (Nanoscale Advanced Integrated System, H{$ Tl =& H LAl
1% A2/ 54 BN 2, Etube, ZSTIAASRE, AHEFY), THAM SHHINIRS)
7. 0foj|3 2 ARE HPA (Micro computing lab, M w4 HAL)

EZ X ASQHYU MHAE 2t 55nm O[5tg 37 0.6V 0|3t XY 2 27|s2 &&%
EXMEY MCU EHE 74, Mask pattern £4 1letE &%t ML-SPA 3 OPC model H=t: 24l
HAlZ{H S 0|83t clock tree structure Of|= i, Graph neural network 7|8t ECO, generative

model 7|8t mask 2{|0|0t2 2

8. HI- | A|AE HILAl (Semiconductor System Laboratory, §2|& wyH HJR4A)
: System on Chip Design, Mobile DNN Learning Processor, Deep Reinforcement Learning Processor,
Neuromorphic System

9 HL-HEF|ZHE2HRLA (Nano Integrated Circuit Expertise Laboratory, O] 4=t m4= ¢1Al)
CRNEE 2M EAM &AM (Ultra-low Power Wireless Transceiver), HZIS|E2X 6G EA £45A17|
(CMOS-based THz 6G Transceiver), XFA|CH H{E{2] 22| LT 2|Z (Next Generation Battery
Management Algorithm), HiE{2| 22| &X 3|2 (Battery Management IC)



10. X|sEHFHGEMAHTLA (Smart Energy-Efficient Design Laboratory, 2t w4 H4)
™™ 32 5 A|AH(Low-power circuits and systems), MIA QI O|A 5! 0|O|E Z1H{ E(Sensor

interfaces and data converters), O x| StHAE S ™3 22| 2 Z(Circuits for energy harvesting
and power management), GIX| ZH&FE&l(Edge computing), At=QIE l(Internet of Things),
7tat= 2| A A -l (Cyper-physical system)

11. FX3|2 U Ojo|AZA|AHM AFA (IMPACT, MTF @4 HFA)
M OlHHO|A TA B|E (sensor interface IC), 2M EAl HA 3|&2 (wireless communication IC),
Oro|3 2 A|AH 8-2|727|7|; AFZQIE U, floj2{E &8 (microsystem convergence-biomedical

devices; Internet of Things; wearable applications)

12. Cho’s Circuits and System Laboratory (CCSLAB, =/dgt w4 A4l
D HO| MC|ZE, AN, PR Z, OFZ2O-CIX|E #HE7| 22 AR, ASKs 2|2,
A E A 3K s HESORE o= AH O (Medical and CMOS sensors, phase—locked loops
(PLL), analog-to-digital converters (ADCs), memory interface, efficient machine learning circuits,
healthcare system based on wearable devices and machine learning)

13. TEHg|2 U A|AHALA (Integrated Circuits and Systems Lab, X|Z|& w4 AHAJA)
: and Beyond IC A4 A, ZMYS nFoz 4 IC A AT, OHX[SHHAE 7|8t ToT
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[Deep Learning & Neural Network Processor Design]

Y 2y ¢m2F2 o[0Ix, B4 S CHY ROMA YEXO M5 HOlT USLICL GPUE £ LEYIE Aster
go| ABEIXIDL W2 0K HSR QIoto] ADEE, o2 Clujo|x, CEI 2 BHIY ClHo|A0 AFEI|oE X
SRl @EUCh X3l AMe D45, U BEHE ¥ UEYD TN &7 X 0| FHS £1 Y&
01 9o £ UEHIN HXE ClolE Z2 U 022l of|HN, LYY HY HEND RS HaY & Y= [UAB
SIEQIO] OF | 9L SHERI0] ASHHRl £ LESD ¥Me|F) B ATE WD Yo, 0|8 VKo B Y U
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[Processing in-Memory for Deep Learning]

7|Z2| Von-Neumann Ot7|E{X = &riot Q| HO|E 7t Mot HAS Saff e HZE2[ Z2 MM Zte] 40| O|R0 T
LICE Ol =2 F&EE Qo B2 &9 Hojy & Aits FRE St= H 29 Ln2|50| Ao M m22| = sy
S SYTLICL O|& EZ|SH7| e S%E$H Non-Von Neumann OF7|EIHE 2 PIM (Processing in-Memory) 7|22 02
2ot MOyt Z2MAME SEo=N ME2| HOojH &S0 ERst iUXE A =

s

2I0IA iRl GAS Xf2lehn
U & UFUCL WM PIM 7IE2 OIRE B £2 UEYIS B8O Moty A Y WHOIX XM BABOR
290 YL

Algorithm

@ Perform computation using the data

(e[

Binarized  In-DRAM _ Fixed/Floating
CNN Processing Hybrid

FPGA
Dedicated Processor

@ Transmit only necessary data to Internal Memory

H F=H 57 a5 % £ T2 [ ]

> =M 2 W= Digital System, Computer Architecture, > ZAl

Digital Integrated Circuit, Computer Vision, Deep Learning 1t | > C}QF £ 2o

Neural Network 28 £=¢ > =3, H|EDIE, EFJ S LS 2=
> EM T2 ALfQ HEH A X HP2 > SHA/SA MT

(Samsung, SK hynix, Qualcomm, NVIDIA, ETRI &)

H A7y 88

Mol Aol 7hg 2 YEE SoC design0f| Hast L12|E O7[HN 8l o2 3|2 & ChYet a7t FHE ol =2 =
Utt= AYLICE 220 H 21d X 78 HERI Z=MAM 272t E 2/dS ?Iet PIM (Processing in-Memory) 7|£0f
dgs Ut el Ol flsh HE Y=ote AFE TASD JASUCE £k 715 22 =97 S0 M8 2o &
ot & A A4A Ao A HEY 5 A= AFER2 A7 2SS 00U £ USLICL 0|F HE2=Z X3 A4
2 Mol =X =t 8 MEE S W A Jat=( A7 20F A AP ofe| 2ok 83, SCI X2 6H )5 THI
=4Ct

W =2 A Gat 274 (19)

[1] Hyeonuk Kim, Jaehyeong Sim, Yeongjae Choi, Lee-Sup Kim, “NAND-Net: Minimizing Computational Complexity of In-Memory
Processing for Binary Neural Networks”, IEEE International Symposium on High-Performance Computer Architecture, Jan 2019

[2] Seungkyu Choi, Jaekang Shin, Yeongjae Choi, Lee-Sup Kim, “"An Optimized Design Technique of Low-bit Neural Network
Training for Personalization on IoT Devices”, ACM/IEEE Design Automation Conference, Jun 2019

[3] Daewoong Lee, Dongil Lee, Yong-Hun Kim, Lee-Sup Kim, “A 0.87 V 12.5 Gb/s Clock-Path Feedback Equalization Receiver with
Unfixed Tap Weighting Property in 65 nm CMOS”, Symposium on VLSI Circuits, Jun 2019

[4] Jaehyeong Sim, Somin Lee, Lee-Sup Kim “An Energy-Efficient Deep Convolutional Neural Network Inference Processor with
Enhanced Output Stationary Dataflow in 65-nm CMOS”, IEEE Transactions on Very Large Scale Integration Systems, 2019
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CAST Lab

(Circuits, Architecture, Systems, Technology)
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i-Layer Perceptron), ZHE=EM
HEZZA (Convolutional

| Networks), 2|AHZE F& 4|

(Recurrent Neural Networks)
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(unsupervised learning), 43 &
(reinforcement learning)dt &2 %Xt
MCH AU/ML AlLtE2|258 25F X ¥
St= SIESQIOE dASt=s AFE
Tlsta AELCt

(R
= E3-2 #4202 TEL : 042-350-7461
ALRA : E3-2 #4209 TEL : TBD
S 10| X| : http://castlab kaist.ac kr
MARPE: 18
2. HO|E{{IE{ A|AR-2-H 3. H=22 FH HFE
SERE AFE2 7Y MHA | dEMOE CPU= HAFE A|AHDQ
2% HAS HEH HotA|Z|D A | SHOIH, O FHEo| AA/HTF GO
SLCh 222E oy MEO A | HE X7 ot H 74ol HEE|
= MHE 92 & SIEQY N | ATEE FHEY USLCH SHX|RE
2 OoHX] < guit MH X2 | 7= 2Eo M2 AFE fRHol &
=ofX|7] MEo ZHME ZHUOM | EI7 HEZ FRe HEHECH EM
o|O|7t AELICE WX A £[HAM, = CPU AL A
ZHO| A|AHEIOIM ZHE B2 A7t}
OHX|E 223t EHEZO0| OfL|A
E[RAELICE O|E CHAMSIY AX oA
M2 o oE2(eF CPU AtOlof 4
O|H{E 0|&dte F&0| TH Alx
Ho| M7 &AL L.
Hez 5 AFE2 B2 HOlH
O|lsL2 M= EXN== &5t
7| flgtol SHSIFSLLCH f2 A
THOM= 7|EQ AA"HIE COE
A A FHRE HZ2E FR FHO
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= | Ol 0|52 XASIAIZ|D ANk
AZanianay f2 sene NG S8F S50
= —_= - A= = —
EE2 HERKA & AEZX g 1
O|oj= CrYSE O =2 0] 40 A
ClolE Xz2| molZztolg 3R/dte=
SLCh metM 22 a3
gutol EQIA & A
2l& 7t&g O ofLfat,
oM E2| 20| 7y
HES3I S XNF C|Ho|
g = UA St= Al
Neg 252 S5t US

2ZE T3 HO|A5)
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W7 EE 9 A7)
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HIUE, g o

“A Cloud-Scale Acceleration Architecture," International Symposium on Microarchitecture (MICRO), 2016.

“Toward Accelerating Deep Learning at Scale Using Specialized Logic," Hot Chips, 2015.
"A 201LAGOPS 496mW Real-Time Multi-Object Recognition Processor with Bio-Inspired Neural Perception Engine," JSSC, 2010.
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Circuit Lab

Electrical Engineering | KAIST

H A2y

g MEMXIEEHE(E3-2) 42235 TEL : 042-350-7457
ALRA . HEMXZEE(E3-2) 42265 TEL : 042-350-5424
S 0| X| : https://www.ICdesignLab.net/

B 934 s (2019 712st7] 7|F)

ALY 0 5% MELSHIINY 13 MAWY - 5Y

W e ZO0F &Y
2 AFHOMe= ChYo F0re Btz A TA 3
&L|CL EY|, otz 5|2 M

=
=
J=5t0 2L 752 THsE A2 2R

10 248

>

uu o
ot

O Hewg o Heze sz

- Switch-mode DC-DC power converter using inductive, capacitive,

and hybrid techniques

- Fully-monolithic high-speed switching PMIC for modern SoCs

- Energy-harvesting interface circuit and system
- Fast-response high-PSR low-dropout (LDO) regulator
- Battery charger and management circuit

O clAB30| 75312 X AAY

- High-resolution area-efficient digital-to-analog converter (DAC)
- OLED display driver with pixel-readout and active-compensation

- Low-power high-speed output driving buffer amplifier

- Fully-integrated system-on-wafer (SoW) for micro-LED displays

- Displays with touch-sensing functionality

O d£32 3 o|Oo[x| A
- Low-noise high-sensitivity readout circuit and system

- Ultra-high-speed time-delayed integration (TDI) image sensor

- Photon-counting detector for nuclear particles and X-ray
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W =2 A3 dar 274 (18~19)

- "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%," [EEE Symposium on VLSI Circuits (SOVC), pp. C132-C133, June 2019.

- "An Active-Matrix OLED Driver CMOS IC with Compensation of Non-Uniform Routing-Line Resistances in Ultra-Thin Panel Bezel," JEEE
Journal of Solid-State Circuits (JSSC), vol. 53, no. 2, pp. 484-500, Feb. 2018.
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SARSTRY 1% SALINY : AW MARKY 7Y
W 7 EOF A7)

MSICLO| A= Analog/Mixed signal 3| 2HAHE A#5tE Tt 8 HLFAHQ Go|E| H=27| (ADC, DAC)= H{A|E Ao
1 2240| a5 HA|= M3z 2, Ofd2 ] MSE HAHFZ HelsALt 1 §iol 7|55 £3lsih. CPUS Z2
A" 2J2= IS0 Zotd Programmablestd H4b A 20| O[5k ZHO| QIOHME HMH FA0| 75510, H0| 2
+E J7|E OIF2 1 3252 JLHE 7552 Aol 7tu QU JI2{Lf QIZFO| QIR|ot= AAHAY B= A7) Ofg=2]
AEHE Z7| U0 Ofg 2] 3|2 HFEA| Z2|S{oF athy, 2|1 o|sjst ofF2 1 S E HQRA|H=Z Helstry| 9t = 1
SHHOl A2 3t CO|E{HE 7| = 28|7F HA|H 77|l BE2s B= 2 (& 50 FUE, TV, ZYE, MP3 player, 2|&
SYH S)0 EEO QUCED 3 £ QUL} O|23h O|FE2 LAY 3|27f st~ E O Mo 517) GF2 FO[O|H, 21
Atebd 4~ gle AL FOfo|ny, E5| =8 ALFAQ GO|E] HMEY|= HA[E ALY 1 5240 Ad4F HA= AdzZ,
90| H|gj MA Qlzo| Moz H=5H 20f0|C}, O] 2|0~ PCRAM &' CMOS image sensor, bio sensor?| readout 3|
2 ALE fst Qlot.

[Power efficient SAR ADCs]

[Power efficient ADC]

[CMOS ima‘ae__ms‘ensor]

Pixel Array-

Column-Parallel CDS

in, 5 [won, Sensors16]

[High-speed GHz DACs]

s

n] =

16-Column Shared
Column-Parallel SAR AD|

Timing Generator ] V-Scanner

H-Scanner

e T L sunt, ASSGOT Kim, TeAS 181 o, TvLsel
) [CMOS image sensors]
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A2 wea 3|2 el SAF 9S24 HYOL T | s &Ry
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A20= G|
WorkshopO|
VLSI 2017 (Kyoto, Japan)
Wy g2
MSICLO|A{= Analog/Mixed signal 3| 2HAE @1otl UYL =8 LA QI HO|E| HE7| (ADC, DAC)= HAIE
Ao 1 S880] A= A= ﬁﬁ%inib#Roqlflleﬂﬁl Q1=0] A og fZoh FOFRHM. 2S5 8|27t
=2sta Jo|eyt =2 b3, 3(2o) Tish ol Te Bue S JBlE A AU Eat A Skafd[dA ETRI,
KETI § ga2l 7IgAer At o gbr wixo| 9 Eal sisl Ax e sres| 3a5tD glof, O £ ofjer 4B Z7E oy
£ 9IS AGYrt sz aAo) 2l of = shiyo|afBl MSICLIF s AiTie] J2| 8 Y £79s A ek s
SAUYAE Aduese T S0E oef A7U Hadzs T =72 2ok B Ade stn st
W X2 A3 dap A7 (15~'17)

- Conference / Journal

[1] I-Hoon Jang "A 42mW 10MHz BW 74.4dB SNDR Fourth-order CT DSM with Second-order Digital Noise Coupling Utilizing an 8b SAR ADC" VLSI 2017.

[2] Kyoung-Jun Moon, "A 9.1 ENOB 21.7f)/conversion-step 10b 500MS/s Single-channel Pipelined SAR ADC with a Current-mode Fine ADC in 28nm CMOS"
VLSI 2017.

[3] Dong-Ryeol Oh, "A 65-nm CMOS 6-bit 2.5-GS/s 7.5-mW 8x Time-Domain Interpolating Flash ADC with Sequential Slope-Matching Offset Calibration”

JSSC 2018.

[4] Min-Jae Seo, "A 18.5nW 12-bit 1-kS/s Reset-energy Saving SAR ADC for Bio-Signal Acquisition in 0.18um CMOS " TCAS-1 2018.

[5] Hyun-Wook Kang, “A Time-Interleaved 12-b 270-MS/s SAR ADC With Virtual-Timing-Reference Timing-Skew Calibration Scheme” JSSC 2018.

[6] Sun-Il Hwang, "A 2.7-M Pixels 64-mW CMOS Image Sensor With MultiColumn-Parallel Noise-Shaping SAR ADCs" TED 2018.

[71 Dong-Hwan lJin, “"A Reference-Free Temperature-Dependency-Compensating Readout Scheme for Phase-Change Memory Using Flash-ADC-Configured
Sense Amplifiers” JSSC 2019.

[8] Woo-Cheol Kim, "A 6b 28GS/s 4-channel Time-Interleaved Current-Steering DAC with Background Clock Phase Calibration” VLSI 2019.

[9] Min-Jae Seo, "A 40nm CMOS 12b 200MS/s Single-Amplifier Dual-Residue Pipelined-SAR ADC" VLSI 2019.
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Intelligence Computing Systems Laboratory

W A7d §(2019 7t2%7| 7|1F)
A Y 0F  SAMIPE 1 2% MAMIEY ;99

W A7 20f &7

Intelligence Computing Systems Laboratory (ICSL)2 2000 =0f EFOIE wUo| o8 ME L RA&L|Ct ICSL ARAoA Cf
Fc T2 A7 BO2= HAFH & YHICIE Z2 MM, 22| HEDICY A2 XN2jar S4 A|A=-D 20| ALto] oj<
S&ot 289 VISI & HA7t USLICE Y|, YHCIE Z2MM, 2F HHE £=3, A3HUFYS st VLSI HAHE SEH
oz A5 UAFLCH

e OO|A2ZZMAM EA: &Y & Z=202Y 7H5% SoC EAEF, LIS thread YHICIE Z2MM S TS TR ZZAA
= WERSHCLL ¢7] SoC EUF2 A7 WO XM 7|22 7H&et 32-bit JHICIE ZZMA et on-
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peripheral2 7|82 A E|JASLICE HEE EHES 0|8 A HEAAH 52 SoHM 1 242 YTASLICL

e 27 B Rz Vsl 24 2F F 7le2 M oM & S ALEM &2 HOHE S7%ts 72 & A7
Me CHYst HF0| XE8%= BCH, Turbo, LDPC, Polar 2350 Cisl0] SHXOZE VLS 3| 2E MHAMESLICE HEH, =8 7|
2 = MY ot A7 ST 2ESHA HYSHH VIST 7= A EDT oLt Z12|E £ fHASLICE 2R 7
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B =H 2 05 3 EY4 Tz W AT &S e &Y
CIXIE VLSI 2|2 272t HBE =52 FHSIH, ey | =2 A4 452 a7 2o et 552 AURE4 &
2 "LIXE A", "OXE M= M2, "= S A" | E4UN XY 57 iKlE 52 235 o iz ¥
"HEE FZNE EXMAZRTVE ASLICL R ZYY | oM FE AEEUCH A7 W BAYNE 22 T,
2 gy w2 AU F 7|9 ¥ I AF20 | 7|E, HOotke, TVIZF Qo] FojgdsS £
ATHLE xHEE O|SAH =Z0F L0 7|05t ASLIC

KAIST ICSL 91742 ZE AFR0A Xoo A =4S HIYLICHL 742 H=E 104e| ALY 742l PCE X[ZE|H (Intel
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W =2 A7 dak 274 (17~19)

[1] Seokha Hwang, Seungsik Moon, Jaehwan Jung, Daesung Kim, In-Cheol Park, Jeongseok Ha, and Youngjoo Lee,
"Energy-efficient Symmetric BC-BCH Decoder Architecture for Mobile Storages,” IEEE Transactions on Circuits and
Systems-I: Regular Papers, accepted for publication.

[2] Byeong Yong Kong and In-Cheol Park, "A 120-mW 0.16-ms-Latency Connectivity-Scalable Multiuser Detector for
Interleave Division Multiple Access," IEEE Transactions on Circuits and Systems-II: Express Briefs, accepted for publication.

[3] Jihyuck Jo, Soyoung Cha, Dayoung Rho and In-Cheol Park, "DSIP: A Scalable Inference Accelerator for Convolutional
Neural Networks," IEEE Journal of Solid-State Circuits, vol. 53, no. 2, pp. 605-618, Feb. 2018.
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[1] Jaehyeok Yang, Seohyeon Kim, Gunpil Hwang, Kyeongha Kwon, Sejun Jeon, Hyeon-Min Bae, "Reference-Less Time-Division Duplex Transceiver IC
for a Renal Denervation System”, IEEE Journal of Solid-State Circuits (JSSC), no. 6, pp. 1657-1668, June 2019.

[2] Kyeongha Kwon, Jong-Hyeok Yoon, Younho Jeon, Hanho Choi, Sejun Jeon, Hyeon-Min Bae, “An Electronic Dispersion Compensation Transceiver
for 10-Gb/s and 28-Gb/s Directly Modulated Lasers-Based Optical Link”, IEEE Journal of Solid-State Circuits (JSSC), no. 1, vol. 54, Jan. 2019.

[3] Jaemyoung Kim, Jongkwan Choi, Mingyu Choi, Minsu Ji, Gunpil Hwang, Sang-Bae Ko, Hyeon-Min Bae, “Assessment of cerebral autoregulation
using continuous-wave near-infrared spectroscopy during squat-stand maneuvers in subjects with symptoms of orthostatic intolerance”, Scientific
Reports, no. 8, Sept. 2018.
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[1] S. Shin, D. R. Utomo, H. Jung, Jusung Kim, S.-G. Lee, "Wide Locking-Range Frequency Multiplier by 1.5 Employing
Quadrature Injection-Locked Frequency Tripler With Embedded Notch Filtering,” IEEE Transactions on Microwave Theory
and Techniques, (accepted for publication).

[2] D.W. Park, D.R. Utomo, J.P. Hong and S.G. Lee, “A 230-260-GHz Wideband and High-Gain Amplifier in 65-nm CMOS
Based on Dual-Peak Gmax-Core,” IEEE Journal of Solid-State Circuits, vol. 54, no. 6, 2019

[3] B.M. Lim, JI Seo, and S.G. lee, "A Colpitts Oscillator-Based Self-Starting Boost Converter for Thermoelectric Energy
Harvesting With 40-mV Startup Voltage and 75% Maximum Efficiency,” IEEE Journal of Solid-State Circuits, vol. 53, no. 11,
2018
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[1] "Edge-Pursuit Comparator: An Energy- Scalable Oscillator Collapse-Based Comparator With Application in a 741 dB
SNDR and 20 kS/s 15b SAR ADC," JEEE JSSC Apr. 2017 (Invited for a special issue) [2] “A Start-up Boosting Circuit with

133x Speed Gain for 2-Transistor Voltage Reference”,
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[1] "A Multimodal Multichannel Neural Activity Readout IC with 0.7uW/Channel Ca2+-Probe-Based Fluorescence Recording
and Electrical Recording,” SOVC 2019

[2] “A 100Mb/s Galvanically-Coupled Body-Channel-Communication Transceiver with 4.75 pJ/b TX and 26.8 plJ/b RX for
Bionic Arms,” SOVC 2019

[3] "A 110dB-CMRR 100dB-PSRR Multi-Channel Neural Recording Amplifier System Using Differentially Regulated Rejection
Ratio Enhancement in 0.18m CMOS," IEEE ISSCC 2018

[4] "A 6.5W 92.3dB-DR Biopotential Recording Front-End with 360mVpp Linear Input Range," SOVC 2018
[5] "A 114-aFrms-Resolution 46-nF/10-M-Range Digital-Intensive Reconfigurable RC-to-Digital Converter," SOVC 2018
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[1] S. Park, G-H. Lee, and S.H. Cho, "A 2.92-uW Capacitance-to-Digital Converter With Differential Bondwire Accelerometer,
On-Chip Air Pressure, and Humidity Sensor in 0.18-um CMOS," IEEE J. Solid-State Circuits, Early Acess, 2019.

[2] J. Lee, G-H. Lee, H. Kim, and S.H. Cho, "An Ultra-high Input Impedance Analog Front-end with Self-calibrated Positive
Feedback," IEEE J. Solid-State Circuits, vol. 53, no. 8, 2018.

[3]1 N. Koo, S.H. Cho, "A 27.8uW Biopotential Amplifier Tolerant to 30VPP Common-Mode Interference for Two-Electrode ECG
Recording in 0.18um CMOS," IEEE Int'| Solid-State Circuits Conference (ISSCC), 2019

[4] D. Jang, S. H. Cho, "A 434uW photoplethysmogram-based heart-rate sensor using heart-beat-locked loop," IEEE Int'l
Solid-State Circuits Conference (ISSCC), 2018.
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"A 76fspus-jitterand—40dBc-integrated-phase-noise 28-31GHz frequency synthesizer based on digital sub-sampling PLL using
optimally-spaced voltage comparators and background loop-gain optimization,” ISSCC 2019, February 2019

“A  140fsgus-jitterand —72dBc-reference-spur  ring-VCO-based injection-locked clock multiplier using a background
triple-point frequency/phase/slope calibrator,” ISSCC 2019, February 2019.

"A  0.5V-V,0.29ps-Transient-FOM, and Sub-2mV-Accuracy Adaptive-Sampling Digital LDO Using Single- VCO-Based
Edge-RacingTime Quantizer”, VLSI Symposium 2019, June 2019.

“A -31dBc integrated-phase-noise 29GHz fractional-N frequency synthesizer supporting multiple frequency bands for
backward-compatible 5G,” ISSCC 2018 February 2018.

“Self-sustaining water-motion sensor platform for continuous monitoring of frequency and amplitude dynamics,” Nano
Energy (Elsevier) (IF = 12.343), May 2017.

<13>





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




