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Device Division

1. 3D &HXt AXt HA (3D Opto-electronic Device Lab., ZAH w4 HA)
: 3Xtel =&l MZ& (Monolithic 3D integration), XtM|C ZEEl (Next generation computing), 28t
ZHHIEF (Thin film imager), OtO|2 & LED C|AEF|0| (MicroLED display), XM ZEYA (Mid-IR
Photonics)

2. §jl1gig| L AaXt HFEE HFA (Ist-Principles Nano-Device Computing Laboratory, ZI8% w4 HA)
o L= ®™XE/O| L4 X] 2~XH(Nano-Electronic/Energy Devices), M1&2] X HEAH Y AKX}
A 4H(1st-Principles and Multi-scale Device Simulations), 7| A gt& LA Xt A A (Machine Learning
for Nanodevice Design), H|EHY 2l Xt A|AEI(Nonequilibrium Open Quantum Systems)

3. ZnF1} 3|2 AHAR4 (Microwave Microsystems Laboratory, Ht& &= w4 H4l)
© 60 GHz Y M EAl 3|2 M4, 60 GHz Y Hlmal £4A7| M3, 200 Gbpsg 120 GHz CiY
1% 447 4
4. A {35t A (Computational Nanotechnology, 41218 W= LAl
: Physics-based device modeling and TCAD tool development, Simulations of nanoscale field effect
transistors (nanowire, ultra-thin, gate-all-around FETs), Simulations of novel devices, novel materials
(steep slope devices, ferroelectrics, 2D materials), Electron/spin transport (quantum mechanical
approach, millions-atom simulations)

=

Xt & Mt (Quantum-effect) Lt ™A} AXF 3™/2EE S X HE L CMOS AKX BRE/Z| 2
AT HER|E2X(TH)D Y 882 ot L FXAX; A A 2/A|AH JfE A3

5. XnHL AXHA (High Speed Nano Electronics Laboratory, ¥ZAE w3 H3A)
o

6. AXMQI|HXAXIHTLA (Integrated organic electronics lab, §58 W HLR4A)
: SI7|™XtaXt (Organic electronics), f7|2H&CH0|2E (OLED), 87| Ef/™X| (Organic photovoltaics),
HZ2EATFIO|E EJYFX| (Perovskite solar cell), S MXAKX} (Flexible electronics)

7. HEtsl2X L A|AE 24 (Terahertz Nano System Lab, 7|2t m4= ¢4l
;O 32 g ofHX| SHHAE, Y™ O HX| SHHAE, HHEX| _’tXf AAEL L 23
¢, SIO|EEZ|E Of K| StH|AE

1
I
=)
>
Pal

8. 3kt&l ofo|aAZ-Lt XM HRA (3-dimensional micro-nano structures laboratory, @& H W%
AHTH)
. Ofo|AZ/Lte J|HE A
Ofo|32/Lt: &st sl= (M/NEMS for optical components)
Lt A 7|8t 318 2|, 28 MA (Nano-sensors for futrue electronics)

2|X] (Micro/Nano-switch for DC & RF applications),
(



9. XtMICH o x| tHE A Xt H14 (Advanced Devices for Energy Conversion Lab, O|H £ w4 H4)
1) Multi-layered devices utilizing novel spontaneous spreading process
2) Electrodes for flexible, stretchable, and conformable devices
3) Electro-optical physics for LED and photovoltaics

10. &|/MH o|2 Olo|AZAXt A4 (Brain/Bio Medical Microsystem Lab, O|¢iF n4 H4l)
; 2Z0t k| Xt= (Ultrasound brain stimulation), 214 T2 E (Neural probe), ®I| MA| (Epidermal
sensor), et MA (Chemical sensor), HO|2 M A (Bio sensor),

11. QtEL|A Al (ANTONIS Laboratory, MAtE m4 Al
StZL|OF ZRTAN Z[8t AXf, XpM|CH BteX| H] S|2d 22X AKX}, MAIE, Wearable IoT A,
2EYHE CAE 0|

12. HI0|2 UHEZ LA HIA (Bio-Integrated Electronics and Systems Laboratory, M2 m AHJA)

: Flexible/Stretchable Electronics, MEMS, Biomedical Devices, Bio-inspired Engineering

13. Lt U o x| AX} HFA (Nano Electronics & Energy Device Lab., ZHZl m4= H4)
: CMOS Device and Process Technology(Si & Ge), Neuromorphic Device, Flexible Electronics,
Memory Device, Thermo-Electric Device and Application

14. XtMICH CiAE80] W Ltk-8T HA (Advanced Display and Nano Convergence laboratory, %|Z&
uy A7)

P A S/RY/A0EE/AEYNSE TAEY 0], L R EAELY0|E 2ET HIOIR/2ZE &

15. Xt o L AX AFA (Molecular and Nano Device Laboratory, |48 w4 ¢|4l)
;e El & 2K+l 2 & (Graphene & 2D Materials), SEMXAXE 81 C|AE 8| 0| (Flexible Electronics &
Display), #22 % AXt 3 &H™3Z| 2 (Neuromorphic Devices & Integrated Circuit)

16. XtMICH Lte7|= FEHA|AR AL (Emerging Nano Technology and Integrated System Lab. Z| ¢
B )
: H2|AE C|IHO|A (Memristor Device), 213 A48t (Artificial Neural Network), AMZd3F A}

™A AH T (Integrated Systems Development)
17. AND & (Advanced Neuromorphic&Nano Device (AND) Laboratory, |21 L)
: 9183 X|s FER2E AX Machine learning, Artificial Intelligence, CMOS, 0| X|3IH|AE, Q0 2HE

HRrAA}, HO[ AN, R 2 7=

18.

El

L Beoo

ts X E™A|AE HLAl (Wave Embedded Integrated System Lab, SM4&E w4 H4)
T3 HA 3] Z(RFIC), mm-Wave 5At] o] 582 (mm-Wave 5G), @ °]t(Radar), T4 =

al
% (Wireless Power Transfer), 414 (Sensor)



<Yy m AR>

W A=K
. . . w==: TBD TEL : TBD
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W 3 ZOF 27Y

IOTAIHO] WR#H WHEx] 7|71 71Z0) AXtect 48, C7]5, MA2i0] QRECH 018 Ussty| 9le) 35 YHY A% AK0| BAHO
O 2 STAUOIAE 3% TEY SEA E9l AR O GTE UL 0B S Al MHS HWIINo= HPAD H52 YA

SR
& olon iyt X8 HEHORA St Mo V52 A £Y & YUrk
» Monolithic 3D integration 0
J1ES XY HENE 2E S MEHT 2of m7|F AN HBoCh SHX| ' y
o] ZRol= ZEo Y=t 3 9| ot HE AZSY| fle viaol AO|=7} Or0|2 &2 '
AO|=2 HstEICE 2 ARMOM = 0|5 oz Entst7| sl Monolithic 3k}
2 HZF (sequential 3% HF) 7|&2 WEstL ULt FHHLZE fojmH 2E
271 22 7l SO B 3P 0| 0|83 3kt X HMEHE TASOICH

» Next Generation computing

2o 2 EM7E =2 As HREY 2HTYH NS 23 7I1ES SiE MEH
40| R4 M-VatEE BtEN|, Ge 5 0|88 X S AFFOICh £t 7|&E

A

E

- =

of & Lo|ot AFE WAMS O H7| T neuromorphic computing & AlHA/w Wid-IR photonics sensor
>

.
LaNVE

Photodiode sensor

MicroLED display

= =
2 A% B #7E THF0/C
MicroLED display
XA XNGAE CIAZY 0| RS
Zolo] B3t ATE SYFOICE £ AT
sHy=ot 2718z e ClaEol
» Mid-IR photonics
MM LY o3 74X Jh&, Hlo|2 BHO| B47t EXts ¥R BMA
AEHE 9I8) of Fasich 2 a3MME .
x5 @RFo|Ct
» Thin film imager

ZE CIHES & S+3S YU o2 M SHRM Ho| BiAtSS 0|83 4
=
=3

1VPD

o8l 3%% EXE 272 MicrolED C|AZ
Hol flojy 2E 7|&2 8839 7|EEC
RIZHO| FHsE AR Tlthsict.

R Py

ljodGe) 1LV or Ge

SHa, ZE| 22 CEE 59 A28
B =H 72 05 % EYY 1= m AT S 2 2%
£ @TMS HAAXARE LXK Crs axfo] ©9l 4 | B @TMS HEMQ ATLS 0o ATE BE WL AlOGE 9
A QITE kD Y| WSO BEH AX B4, ISR, WEN & | of ¥IMo2 Ihel o3 HIHE Fetn AU

M Iz | = Yoy =2 =]
MER REHS A% SO ot off WS 280 HM S0 | gy necog g ARy By, FIIMY 25 X YIY HHE
MO wet A, A, AR4 5 OIS TR MU0l IS | s o
mYPY B8
T B @RME ARWEI|SATUAN AOH 20198 28RE JOAE HY| U WABRLE 87 ATE NEY NYYLLL XAREL
£907] H0N US| H5S LIS kB MAS 2ot ATE T 4 USTE A& me EB NGHOR Y HYUCH
SlofA £7E AT Horet 20| BEH AXfE H2 HRIYUE MAAK/BAKY CYB 2018 AT FYLICL ol2Et #BF HoM
ST 43 UBE Sof 2olo| AT BT LY OfLIZ HEX 4K M| O3 OSEE HY + YO0 0j23 FHO| FY = of
SOIAl BT 4 Ui 27t Hlen 2 2800 8 AL
W 2 o7 dat 274 (15~'17)

- D. -M. Geum, M.-S. Park, J. -Y. Lim, H. -D. Yang, J. D. Song, C. -Z. Kim, E. Yoon, S. -H. Kim* and W. J. Choi, "Ultra-high-throughput
Production of III-V/Si Wafer for Electronic and Photonic Applications", Scientific reports 6, 20610 (2016)

- S. -K. Kim, J. -P. Shim, D. -M. Geum, C. Z. Kim, H. -S. Kim, Y. -S. Kim, H. -K. Kang, J. D. Song, S. -J. Choi, D. H. Kim, W. J. Choi, H. -J.
Kim, D. M. Kim* and S. -H. Kim* "Cost-effective Fabrication of Ings3GagssAs-on-Insulator on Si for Monolithic 3D via Novel Epitaxial
Lift-Off (ELO) and Donor Wafer Re-use", International Electron Devices Meeting (IEDM), p. 616 (2016)

- S. -H. Kim* S. -K. Kim, J. -P. Shim, D. -M. Geum, G. Ju, H. -S. Kim, H. -J. Lim, H. -R. Lim, J. -H. Han, S. Lee, H. -S. Kim, P. Bidenko, C.
-M. Kang, D. -S. Lee, J. -D. Song, W. J. Choi, and H. -J. Kim, "Heterogeneous Integration toward Monolithic 3D Chip enabled by II-V and
Ge Materials", IEEE Journal of the Electron Device Society 6, p. 579 (2018)

See more in the webpage -=----mmmmmmm o
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ano-Materials/Devices Simulations

Electronics & Optoelectronics

+ Adv. Mater. 28, 5203 (2016)

. OIE EL' ?I:.ll%% + Ady. Mater. 29, 1603925 (2017)
* J. Am:"Cher. Soc. 139, 8286 (2017)
- HIHY g2l ¥R AlAY 22
- H1RE] U YEAAY YRS /Z07| MADAL TR
- J|ABHS/QIERS T8 LhzAXF A|E#0|M e —
oy S
= / N\
% ¥ <,

. 54 LA
- T Y ALY, 2K AT U OFHEY BEA
- AP, Lpe e, L

- w2U HEBAT0E &K, R71/H012 AT

o XiMICH Lt AKX}

- "more Moore & more than Moore" ™XIAXF (CHX| =2,
HMZAFEH, DNA N 5)

- O X| e AXF (LT X, LED, HM7[/ZE01, FHFHIIAE

methods & software rbon 81, 339 (2015)
« Ngnotechnology 27, 47(2036)

. e Novel 2**-principles simulation “
74 (2014) / .
« Bio: electron. 69286 (2015)
+JACS Appl. Mater. Sci. 2g) 18227 (2018) Complex environment

\
|

Photoexcitation-

Photovoltaics &
Photocatalysis
. = \s l
¥ Nl

RIS

L SR 3 AL

Hybrid materials for
Energy devices

| TR

i
« Carbon 67, 48 (2014) e

I/ * Adv. Energy Mater. 6,
= ) * Nanoscale 8, 2343 (2016) 1600583 (2016)

- Hfo|Q % M7|stet AN B :/f‘f’fi""?\z‘

(=) * Sci. Adv. 2, e1501459 (2016)
* Adv. Funct. Mater. 26, 5139 (2016)
* Adv. Funct. Mater. 28, 1870099 (2018) /
WM £ 02 Y FUY M=
- ARY TYASO BUEO Y £TAUS -
) 23 YR, %22 4
(@ 145 A ABXs HEY '
(3) APMITH AXE A 9
- AT EUM D=
. . - OjE A A7|2IZEOM AHE%D £ 7
S B U MY BE MIE A MIKo| ofg ot | L = = -
2 FYBY ol0l, HF Y/3LY L4

=] ot US (e - CMOS R&D, LG - LED R&D,

Sk — 2 XMX| R&D £) - TNEE| ™H7|E& A (American Physical Society March Meeting,
- X2 24 9RAl M9 RIZ: HIAF SRM 20 IEEE International Electron Device Meeting, International
LI AKIST) HEY MEY & 14 L), Conference on Simulation of Semiconductor Processes &
SALSGITel TF|AE A D45 fjg 204 K8 pevices)

. Nature (http://nature.com/topl00)0f [I2H QA=HALA & M
% 12747t M1/ A4 2of =&0|0, 0|23t =M= S ZotEE F
T =

- = A2 SRS B F0Y| dYE 2EH0|L B TeY + U= MER M1YZ X CHRR/ASKS HAZA
o2 2ZELO /| AFE sAst0, Mot X 2A4 Z0kE MEA 8ot dEst AS

t
- Ol= HIEY G2l SXA =22 ofset ME MR/ HX|/H0| Li:aXtol 7HE0| =17|XQl M7\ & oy = RUS.

- "Semimetallicity and Negative Differential Resistance from Hybrid Halide Perovskite Nanowires’, Adv. Funct. Mater. (2019)

- "HfO,/HIS, hybrid heterostructure fabricated via controllable chemical conversion of two-dimensional HfS;', Nanoscale (2018)

- “Nitrogen doping of carbon nanoelectrodes for enhanced control of DNA translocation’, ACS Appl. Mater. Interfaces (2018)

- "Epitaxially self-assembled alkane layers for graphene electronics’, Adv. Mater. (2017)

(17~'194 QI8X|4 > 6 SCI L0 =& 10™ «¢H; o320 Y MHY=2 2|AELE 12 = 0|X| http://nanocore.kaist.ackr &H=X)
Y (L= 2[0F 2017, 1tetT| &8
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Ea =L, (E3-2) 6209  TEL : 042-350-3455
TA G MI|U™AEE 2 S (E3-2) 6210 TEL : 042-350-3455
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q MIC—/RO LLAB
microwave micosystems laboratory
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W A7 20f 274
ZAFM 2|2 AE2 CMOS &3 7|8 2E2|0[HIHmm-Wave) 24 S 2|2t A|AHEO| Ofs st ASLCH

200 Gbps Millimeter-Wave/THz Wireless Communication

iyion oY)
Y10 @1V
o Y100 QY < ee
1Y:0) O1Y:

120GHz 16QAM System

MIMO Modem
Simulator
MIMO Modem
Simulator

o
1

<Conceptual Diagram for 4x4 MIMO Communication System>
- & Aole] B SAOILE k2 AHE|o EHRY| Atole] BM Sil 2#ES SHE ot AUS.
- 120 GHz B4 FIi+, 16-QAM BIEES S3f 3 X2 G 50 Gb/s H0|E| 482 BEE o2 Y.

=
=
- 4X4 MIMOE &4l 200 Gb/s H|O|E M&EE 2.

- 60 GHz Millimeter-Wave Radio for Wireless Body Area Network

[ North America ]

i [ Japan
. coliifcn] &,
- n h I
56 58 60 62 64
Unlicensed Spectrum (in GHz)
<60-GHz Frequency Spectrum> <Conceptual Diagram of 60 GHz Beam-forming System>

- WBAN(Wireless Body Area Network, QI EMEANS 28 3m HZ|0|AM 10 Gb/s H|O|E M&ES 2EEZ 5t U2,
- NLoS(Non Line of Sight) E4I& 2[df Beam-forming 7|=2 & &3} ISIE Z£0|11 SRR (Side-lop Rejection Ratio)E Z|C{

3} 57| 2|8l Beam-tapering 7|&S M &%
H = =Z 15 % E44 2= H e &5 2 A%

AM 47 Z2oRs EM 0|E, 82 O/, A &2, H | HTA H=22 =mey| 98| ofd 28|81A, SA) Workshop
X715, MApoE 8 etELy, B4 F8 §9| H=S0| FHEL | & ZHE[SHH Microlab YO0 HH, 57, S S2E
Ch ZYMES AL 2T G J|Bo AT WA 7|9 | MR WAS ¥1 Ut
CEOC & AHUA, &A HMutojM 2S5t JASLCH

Microlab2 St RHERO] 7 & %19 NRL(2006), ERC(2014) R4-ATHE S| SHATHEA, XA o|SSY H SO
Cht7|o| x7T& WBAN, Full HD SgAo ZMM&S 28t Milimeter-wave/Terahertz CHHO| CMOS M7 U System
Packaging 7|&= 275t RUGLICE CMOS 2|2 2FE| Packagingdf O|2& system 7 AT S S5t ol AT 2+

oM Z|To| HolAT 5AS WH 4 s ATMYLCE

B X2 A3 dat 274 (17~'19)

1. Hee Sung Lee, Seung Hun Kim, Tae Hwan Jang, Hee Gyum Park, Byoung Chul Min, Seung Young Park, Chul Soon
Park, 'Power-Efficient Spin-Torque Nano-Oscillator-Based Wireless Communication With CMOS High-Gain Low-Noise
Transmitter and Receiver', IEEE Transaction on Magnetics, Vol.55, No.5, pp.1. May. 2019

2. Tea Hwan Jang, Hong Yi Kim, Dong Min Kang, Seung Hun Kim, Chul Soon Park, '60-GHz Low-profile, Wideband Dual
Polarized U-Slot Coupled Patch Antenna with High Isolation’, IEEE Transaction on Antennas and Propagation, Vol.67, No.7,
pp.4453-4462. Jul. 2019

3. Joong Geun Lee, Tae Hwan Jang, Geon Ho Park, Hee Sung Lee, Chul Woo Byeon, Chul Soon Park, 'A 60-GHz
Four-Element Beam-Tapering Phased-Arraﬁl Transmitter With a Phase-Compensated VGA in 65-nm CMOS', IEEE Transaction
on Microwave Theory and Technique, Vol.67, No.7, pp.2998-3009, Jul. 2019

4. Hyuk Su Son, Tae Hwan Jang, Seung Hun Kim, Kyung Pil Jung, Joon Hyung Kim, Chul Soon Park, 'Pole-Controlled
Wideband 120 GHz CMOS Power Amplifier for Wireless Chip-to-Chip Communication in 40-nm CMOS Process’, IEEE
Transactions on Circuits and Systems II: Express Briefs, Vol.66, No.8, pp.1351-1355, Aug. 2019

* 20194 O|M =& 9 s3] HA™ 2 =1 0| X|(http://microlab.kaistackr)O A S0l 758t Ct.
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Computational Nanoelectronics Laboratory _‘-_:_FLE - B3-2, #5216 . TEL : 042-350-7618
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Nanoelectronics

[Device Modeling and Simulations]
HeXQ T MOSFETS A7|7} LikO|E HHRl2 S0 F0f w2} &

|_Modeling |
X|'9| ds2 En_I'XH'é §-J—-'|'01| 9|3H EL7'” X‘|6|'E._“:|'- O|E1-C".__|' ix|'9| )&'J%H Atoms Simulator Current-Voltage
St SSotAA EEH HZ|E MOSFETS| ChM| 2359 L=eto[o, I N brain
Ultra thin-body, £E7|-Hj2|0] EHX|AEH S XM EHX|AEO Cf % } ,a }
o olTob RWE(D QUCk SHX|, LE=O|E EH9lo] AXHs DAMHCl B Wlaf R | owe i
YWY YHOoRE AXIE MO 7|SOHX RoDE YXQEN mEd "y o

o
El
0o o
Ot
inl

[Nanoscale Field Effect Transistors]

Channel-Oxide interface Channel Heterojunction

= =11 urface roughness - Strain engineerin, -1
Ol E'I = X}Xﬂ 7H = o o _T|_ sur -gs?oz-Si -?\ltoveliagte::ls ¢ —wle\iaI—semiconductorjunction
ULt O LIOR7F H2[Z # OtLf2t A 20Hg, -V 3tehE, TMDC, Z&/7H

M S XM 22S ZEYS0 X0 B9 diME T FOICh £ oxide §

sub 60 mV/decadeE 7IX|= EH 2@ E=MX|AH, Negative-Capacitance Channel
S

Spintronics

AFERYAL I MABLON CHRX| GUE YR ATSHES [Electron/Spin Transport
HOostE 7|22, XMO LtHA=2XQ FR7|12 59 StLIEAM o Surface roughness scattering Electron-phononscatterjpg

AZICE E3] AHINHE 8% MRAMZ AN H22lz 2t e S°"'°c,,a,,,,e.
O, 2008 ¥ E2|ddS 7HM2 AUA|MZ(GMR), &2 MR ratio ‘
£ HO0|= TMR, 12|11 2D, 3DQ| topological insulator 2 & ATIEZ Y

= = &HE

29| O|A[O|C}. 0|2t spintronic deviceZA|Q| CtASH =2t &5 EM

2 gt
B =H =Z 05 3 44 1= AT S 9 &Y

SE|TRHE, BEXAXL di=ZE], HA7[E S0 Ay AT g0k ofLet o WEOM K34, S R T
=c[entel Yxgsl, NS 58 +d5te A= FHotLh | A2 S50 XMFE ChX|a ULt Eoh EYPA0| FHodt= Ht
Y42 AL SK-Hynix & 2 J[go| =S UL, | HIF IHE[E SO0 7|AtD JHEEFQ 297|§ UEAA
MA F==2f tistd, g4 & 7|0 TE 7ts5iot Hota ULt
HATd 6

HIOFS 2 A4t atst/gstel A7 He|n USLICH ALk otel/gst2 d&EQel ol X ™o SHojtt H3o| o7t Hh
2oz HEE A 520l £HA WM L §30[2ts Al 270 mat 2H AMEsD ASLICH CNLON LAetn
A St QEE gt M AXL AN 22|, YA g, Fi ZAF 52 JUEY = UAs A8 TE AHYUCH ol s¥E A
T g Q32 A0|H, X2 AL te/IE0| L= FHE 2o ez oA S MYPAM HAHS| 2F &= 0|
2 AYULCEH i@ EE AXD EUSte R SUE2 =4 o2 MAZRER LG, &F OfF 200 UE 3t
Hete 2 2 = e ZHdES 7HE = JASUCH £33 tfetn, oA, 7| S0 AXp 23 A0 A0M AHrES STt
NN GEe 23T 4 ASUCH AFHOID SHEQl WSO B B HE HEc
W X2 A dat A% (17~'19)

[1] Y. Ahn and M. Shin, "Efficient Atomistic Simulation of Heterostructure Field-Effect Transistors," IEEE Journal of the Electron Devices
Society, vol. 7, pp. 668-676, Jun. 2019.

[2] S. Noh, D. H. Kang, and M. Shin, "Simulation of Strain Assisted Switching in Synthetic Antiferromagnetic Free Layer-Based Magnetic
Tunnel Junction," IEEE Transactions on Magnetics, vol. 55, no. 4, pp. 3400705, Apr. 2019.

[3]1 D. H. Kang, J. Lee, W. J. Woo, and M. Shin, "Spin torque nano-oscillators directly integrated on a MOSFET,” IEEE Transactions on
Nanotechnology, vol. 17, no. 1, pp. 122-127, Jan. 2018.

[4] H. E. Jung, M. Shin, "“Effects of Si/SiO2 interface stress on the performance of ultra-thin-body field effect transistors: A first-principles
study,” Nanotechnology, vol. 29, pp. 025201, dec. 2017.

[5] M. Shin, "First-principles based quantum transport simulations of nanoscale field effect transistors,” 2017 IEDM Z£&Z 4.
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o HIGH SPEED NANOELECTRONICS LAB
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High Speed Nano Electronics Laboratory

W Ay g (2019 7tE87| 7|E)
ALY 2T (SSAE) & QF A7 B/CSl/S| A Ao SEoh

B A7 20F 27Y
Nano-Quantum Devices & ICs Design
> Lhe B A% 3Y Y 2UY A7

[= N ]
A Xl S B2 CHO|2E (Resonant Tunnling Diode, RTD) Of Lt HE X|&HEXHe=z o Tunneling
A5t RALE LieDlE Fof RTD 24/88 7|2 MMM =05/MEH =28 2ot Diode (RTD)
=0 22Xl 7|20/ MAE XS 240t Z-Y ot A4S TSt QUL Eot Kt
MICH 5G/6G &4 A 110 GHz CiYo| z[=2 T A|AH AHFAE 2510 SOI FinFET uf Z2 Lt )
[

= CMOS AXtof| Cet =10t RF ZHE AFE A :
» THz(E|2ts| 2% 2%l) 6G & Beyond-5G Lt AXF U ZE3|= 7|

MR A% B HERE2E AS $ao] 80|t RIDS 0|8310 Haps|zx A%t o gz o [&F w'
T2 Fgstn QUCh HtY2ADf 7|42 SIS 8 00Y AAY T xn% SN
of #8E + Tk B ATUOME UXAX AZO[ES 0|8 HEHEX wHS g3
RTD X X G 3 XM 3% HHIZ 0|8 B2 ofg2l HNs2 3Ye N
Stn Qom, Het2x 32 M, Hal2XAg QEL A, FT %X =Y 5 HH
2 Muto] of3t 7S st UCk

~ R} L AXIE 0| 8%

Ou
rgr

=L
I 3D ™ RF/THz System 7t .
DE AF29| IPE} 7 EQl 'AFE QIE{ Ll (Internet of Things) O A= [|O|E{Q] ¥0| 222 =
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[1] J. Park, J. Lee, K. Lee, and K. Yang, "A 24-GHz Low-Power RTD-Based ON-OFF Keying Oscillator With
an RTD Pair Configuration" , IEEE Microwave and Wireless Components Letters, Vol. 28, No. 6, pp. 521-523,
June 2018.

[2] M. Kim and K. Yang, "A Sub-THz RTD-pair Oscillator with Enhanced RF Output Power Characteristics”,
IEEE IPRM/ISCS, CSW-2019, Nara, Japan, May 2019.
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[1] J. Song, et al, "Lensfree OLEDs with over 50% external quantum efficiency via external scattering and horizontally
oriented emitters”, Nature Communications 9, 3207 (2018)

[2] H. Lee, et al, "Toward all-day wearable health monitoring: An ultralow-power, reflective organic pulse oximetry sensing
patch”, Science Advances 4(11) (2018)[3] S. Lee, et al/, Organic flash memory on various flexible substrates for foldable
and disposable electronics”, Nature Communications 8, 725 (2017)

[4] J. Lee et al, "Synergetic electrode architecture for efficient graphene-based flexible organic light-emitting diodes”,
Nature Communications 7, 11791 (2016)

[5] Various awards: KIDS H|13| ZEH|A 24, SHE 3 253 T4, 243| 24, (Best Poster Paper Awards) OSA Advanced
Photonics Congress 2019, IMID 2019, etc.
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[1] Jaekwon Ha et al, "An experimental study of a-Si/ZnO-stacked hetero-structures for potential thermoelectric energy
harvesting applications ", Applied Physics Letters, 2018.

[2] Jihwa Lee et al, " Characteristics of hetero-structured thermoelectric devices with a-Si/MgzSi-stacked thin film layers "
Electronics Letters, 2018.

[3] Buil Jeon et al, " Effect of a-Si thin film on the performance of a-Si/ZnO-stacked piezoelectric energy harvesters ",
Applied Physics Letters, 2018.

[4] Munhyuk Yim et al, " Fabrication of Tandem-type Vertically Integrated Nanogenerators by In-situ Deposition of
AIN/ZnO Films ", Journal of Semiconductor Technology and Science, 2019.

[5] Yeongseon Kim et al, "Electrical characteristics and detailed interfacial structures of Ag/Ni metallization on
polycrystalline thermoelectric SnSe ", Journal of materials science & technology, 2019.

[6] Yeongseon Kim et al, " Practical evaluation of electrical contact resistance of thermoelectric legs at high operation
temperature ", Journal of Materials Science: Materials in Electronics, 2019.

[7]1 Chongsei Yoon et al, " A Feasibility Study of Fabrication of Piezoelectric Energy Harvesters on Commercially Available
Aluminum Foil ", Energies, 2019.
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[1] SW. Baek et al, “A hydro/oxo-phobic top hole-selective layer for efficient and stable colloidal quantum dot solar cells”,

Energy & Environmental Science 11, 2078-2084 (2018)

28| GITAL 20102 E 2019 HYIX| KRAICH ot
[3]1 KW. Seo et al., "Highly efficient (>10%) flexible organic solar cells on PEDOT-free and ITO-free transparent electrodes”,

[2] SW. Baek et al, “A Colloidal-Quantum-Dot-Based Self-Charging System via the NearInfrared Band”, Advanced Materials
Advanced Materials 31, 1902447 (2019)
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[1] "Highly sensitive and selective detection of dopamine using overoxidized polypyrrole/soduim dodecyl sufate-modified carbon

nanotube electrodes,” Journal of Electroanalytical Chemistry, 2019.

[2] "Multifunctional multi-shank neural probe for investigating and modulating long-range neural circuits in vivo”, Nature
communication, 2019.

[3] “Capacitive Micromachined Ultrasonic Transducer-based resnonat sensor array for poratble volatile organic compound detection
with wireless system,” Sensors, 2019.

[4] "Wafer-scale multilayer fabrication for silk fibroin microelectronics,” ACS Applied Materials & Interfaces, 2018.

[5] “Miniature ultrasound ring array transducers for transcranial ultrasound neuromodulation of freely-moving small animals,” Brain
Stimulation, 2018.

[6] “Calcium-modified silk as a biocompatible and strong adhesive for epidermal electronics,” Advanced Functional Materials, 2018.
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W X2 g3 Map A7 (15~'17)

[1]"Transparent Semiconducting Oxide Technology for Touch Free Interactive Flexible Displays," Proceeding of IEEE (2015)
[2]"The Influence of Hydrogen on Defects of In-Ga-Zn-O Semiconductor Thin-Film Transistors With Atomic-Layer
Deposition of AlI203", IEEE Elec. Dev. Lett. (2016)

[3]"Low-voltage, High-sensitivity and High-reliability Tactile Sensor Array with Fully Inkjet-printed Stretchable Conducting
Electrode,” Nano Energy (2017)

[4]"Vertically stacked nanocellulose tactile sensor," Nanoscale (2017)

[5]"Excellent Resistive Switching Performance of Cu—Se-Based Atomic Switch Using Lanthanide Metal Nanolayer at the Cu
—Se/AI203 Interface," ACS Applied Materials and Interfaces (2018)
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X HASMOR N8Vt YBUE Hlof WYWE L A=, Lot

Tl MY 4 Ut SAWASY HO|Q MA ClHOA U AIAYS JHretn

TS0l & UE SUNSY FAYIZ| U MA, OO|32 I AAH
nl

T8 o1 Utk

Epidermal

bal
ofo
el;
rir
e o

2etHol Mo CjetojAel ¢ THEStn Roj7t 3%, 7|AY =40
XX @7 WEY 22 SO0 AEst ALEAl 4T SHEE oI +
St7| 28 AMESAl DR2l sOoiHo|L =& S5 OHAl TR2 LEXNY
MEd WA M S oS CEojAE ZiEstd RD, Ol2{gh Lt
HEE, 45 dH JEfel &AIZh 2ol S0 HEsto] HEST o 2

"Implantable” Soft Electronics

<2 S0 EUE & 5 U= CBEO|AE oMo =ZRI0] &g, M2

Moz RLUHEF otd Lozt B EEel 7|18 X=E 7IsdHA ot7| WEo
H

oh H7IHoR 2| 20 OMEAS W MY & AL MHO HE 8

=
Haspstr| flsf M 712 3D #xof =RS Wt AHSHA QIEH 1Y
/ES Wetz + Ak ENI SAY HEjo R M AIAHS A7
HLSHN otfet SSUTE Soff =0 YSMELO ko LHER2E Yud
A= CHFet 74 CHOIAE 7 o AL
W N 2 05 3 EYY T2 W AT S 2 &%)
FH WBORE MEMS MABE, BHEH 4K, A2 4 | 0F U Ae 18 TE X AANS N Yoo, H
AHE, YHICIE AILE SOl Ut GE Lal7| Qs cryet SelassS St ULt
ZYY2 FA 2 oz 2OF 7o A7E H FEEE o
T4 ARe EE SATH0| JhsBt
H Ty 35
Bio-Integrated Electronics and Systems

AJRAS Micro/Nano 7|=1F 228, MR A|AH 12|13 BiomedicineQ| X|AlS
HUTE Sef ozl ZF U B9t TAR SHS X QUAHY ol HA ClH0lA Y AAHS
LICE. Ol &3l 7I&EL| 7|s2= 2716 E T, X7, Biomedical HFE HUIISOEE FAHEMN
Tl 8L o|utst

— =

2MO| O|HtX[SHZ| sl ™ot USL|CH HFAA 2 Washington University School of Medicine
ollege of Pharmacy, 12|11 HA|CH o|atChstat 2

BEAUTE FYHO|H, YoM s HAHQ
AES Yot E24YS B3 &2 #Mza THsD ULt

S22 Bl 71E MAU(7|el SHAE Fojd MC|Z ClHto|Ao| MER IHGHOHYE EESHUX}; Sh=0|

Ale BtAle Off|E zEQlL|C}

= —od

jot

—

o

L
9

ok

P z=elsta

B X2 A3 dat 274 (17~19)
- 2015-2016: Cell (2015); Science Advances (2016).

[1] "Wireless optofluidic brain probes for chronic neuropharmacology and photostimulation,” Nature Biomedlical Engineering
3, 655-669 (2019).

[2] “Miniaturized, battery-free optofluidic systems with potential for wireless pharmacology and optogenetics,” Small 14,
1702479 (2018).

[3] "Preparation and implementation of optofluidic neural probes for in vivo wireless pharmacology and optogenetics,”
Nature Protocols 12(2), 219-237 (2017).
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W HTA #E (2019 71237 7|F)
BRARIPY 1 10%  AMADHY ;8%

W7y 5H

AHMICH QI BX| s HHEX| A X (Next Generation Neuromorphic Devices)

- Ferroelectric Device and Application

AtE &2 eSXs ot Atgtel MEAE ZAReH Xt 7O !

asich 290M BEE 9% WIEE Y o=N XEzos 17

232 ¥YE & YTt Ol2E YRWHIL BRE EMRIAEHL HIFYY Ti e ]
pa

1= oo
o Ooste s A O OEI§ x C [e)
I‘I_ = I‘E EI- All—— 4 |-k" H
“Appiied Voltage (V)

organic ferroelectric HfO.

Polarization (Clem’)
s

ks

ﬂJ

"

3
)

-

=
HZ2| AXpes
s X2 43
olS £ ol= 20 AX AKX} (Wearable Thermoelectric Generator)

2| FHOA HIED A= UHXE 22 A= HXZ B FE
ARl stej~gol2tn ottt of & HES W7[HX|Z B =

Polarization (;Clem

v Analog switching with array scale
pattern learning

Y

o
HJIO 40

=

L A%2 @ AXjEtD St #X RE MRS 0|83 Jtgn Qo
o X

= -

HEAR MEO| et Ad7E UASL len, olF fo2 s HA
| 3830 stLto 2tgE Ap7F ZHY of2fE Al2"E F=5t1

N

AN
N
2

o
o

Alg|2/X 01 7|Hte] CMOS 7|= (Si/Ge-based CMOS Technology)
- High-K/Metal Gate ALD process AND Diffusion process -
1 SRAM-Ce |

7 nm g O|gl2 HIEX| 7|& LEJF WA Z4Z=, disruptive HFEXﬂ S™0| @FE| ) — 0-128 pm?
QIC}. ALD (Atomic Layer Deposition) HH|E O|&3I0] 7|& Si HtZH| Ao 7|8tst ZZl &
SoX| mE2| AX R IEI|ES JHESt 9'051 et HEs ZE2Od RIS 8510
AT 2710] X8 shse Gate Stack U8 HHSLD 9ICk ot ojLlal, high quality n/p
junctiong @dsl7| et MZ2 diffusion 3™E 71, Si/Ge 22! AXHOMEE CMOS 0|0| /
X MMM7IEX| Mgt At ULt

- Flash Memory _ ; =,
o) Y3 wn Ka(sjorsts GIO|E| Yo| SIISIRIA, AMC D45 oim2| Axto) Cfg 27t EKkn Yo S
Hisle ol2elol ZapAl HRE|vt WAl Qe o Aoz J|iED Yo, HRal SH2 £0|7| g A% 1x U
SEH WM ARE MM 9 SK Sjojdagt Mt Qlct

BN 427 U2 Y EUY = W AT S 9 A

2N, SHEX AX, SHEX TMsZ JE FME | 0jd FIIHOR MT L OfRSlE UoEN A sEe &
4% }2 5 grEH| BB 2of HSSo| £Z0| fPEC | 2R YUk E3 o 3 o|4ol sel stu| &7} 7|37t
ZQMES RRE el Ch7IgolLt ARolE, it 5 | FOIEL

of A4, us SO TIEIC)

2 A7|0|2 imec ALt SK Hynix HtEX|, 2|1 H7tZ2 =@ Cfetuo|A IHESHEZ| W0, StA Lt
LA et 2N 2 SSATOl 7|27t FOIRCH =B, WAl F 67iel MSs/FE NNE THStL RAeH, 1 301IA1E
AH 27 2 22E ZEE0 AH(AZE HEN &% 7|E) MEAFTHE X AY(RE 2™

MHEOf KAISTO|A @8] 27 7% 2 e7d 5 sjLtzM, stiSo| ei7g obglol Xdsta otk =3, ffe + q
0| 49| Atomic Layer Deposition (5 2 Tf, 3% X 92 B8] § €8 Y =l YA A%} 20t ofL2t ATX|S WER
o Z2 Ojaf HEH A% ATE iBh DAl | 8 V|2 BR, MACAM ST AT M syg #ED AUk
W A2 A7 43 290 (15~17)

[1] 2019 KAIST 2|A{X| G|O| SICHAF 2=AF (%

= T
—-— U
(i
e
1
|l
1
=
N
o
fry
O
L

[21 MA A3 Hbz=H| stz (EDM 3¢ VLS) 30 O|Ato| =2 9 (313 IEDM, VLSI L& =3l 20181H)

(3] Dj2f & =2 2016E =7telE 240 A4 g M8 (7 g2 #E, 20164)

(4] G S LHEAX; 7Y (UNESCOZF MEst= oS HE 100 7j& M8 X 2= fd 54, 20154)

(5] MEAIZH 12HH} S8 H22] A% 7HE 8 KAIST 7|g9id ey 4 (YIN 74, SLEE 5 F2 A2 Bk, 201149)




<HdE 2% A7M>
) [ ISE S
oo | oy cla=aol o W2 0|2 8T AXFE(E3-3) 23085 TEL : 042-350-3482
“- ADNC | |\ oo oimn GIPA ;D2 QB AKIE(ES-3) 23028 TEL : 042-350-5482
— S 1|0|X| : http://adnc.kaist.ac.kr

W 27 019 7H2%7| I|F)

SEARSZ MY 1Y SRALDPE - 159 MAtDRE - 7Y

W o7 2o A7)

> EH §Hd CIAEY 0| - F7|LAAX0| Z|dtst XML £FF FA CIAZH0lo HE

7tsst Hi2|of, M=, EFE sy S O/ CIAZ0jo st 22Xl 7|&0 sl A+

StL|Ct.

> flojzig E= AEHNE CIAEHO| - MY EE NS J|HoR 23t Zo| Y8 5

e CIAEYO|E FostE 7|2 AN, ol o2 CIAZE 0| 7= 0|24

ClAE20] HEO|LL 7t5 &2 LYot & ClAZE0le &AM J|=0| & ZOo|H £

oM MRAe =2 SEE Aoz oaetLCh d2(1 2IX[AHL 8 X|= CIAZHOIE H

Ol MA, AtEQl mEQt 22 E0d = U CIAEolof st 7|= AFLE ¥t U

&LC}

> Hio|e Y o S8 AXl YHHEH FX|E X} mfX]) - 7|E JEL|AEZ 0| 7|s

OlM HojL} fstn S0 l —
mx|jet 2 ME9 cist 7

1) ®=3t ZEH 7|52
2) SAO|E HOtERNX|AH
3) d =2F 7|58 A= Ltk
B =H 2 35 3 94 1= T s e 2
TI2EH0| B +U TS FH. Z4, 07 S HRY THAUSO| M Cryst Amx
5 39T (AL 218, MAF 16T, HAR AT Y 28)2 = A | sizs =3 2932 SAA|ZLICH

4 ZYMo| AX|C|IAB 0|, HHHXRL MY CIAZAOL | gy spol oz =7t

# s odet 71 25t Qo HAMSATEY | sronict chy BE (SA £ 5T
EE ftnsz MESUSLIC
H 37 352
2 ADNC @ipAe Huh [AaZolo] H¥st 4og thes ATE 3N, 1667]0] SCI =21t 234M o] By
2E, J2[1 13479 E5 £/ JIE EJASLLE 2 AFE2 2007HR2E 2016 E7A| b= ALY EHNRF)2
MEGITMEXFALYO R ‘KT S2AAS CIASH 0| SEME'S O|BYSLICH 2|2 2017HLE 202437%|
ANeEs M2 dEd7dEISSZ0te M EAY % X2 270 St dH'0M S2% =22 HEYsHD
ABLICH HFE AL 20102 E XFNK| YX|C|AZ0|-7t0|2E FHUEIQ B LD AAD, ARASL
AX|C|AE 0|t 7|2 MOILet et S| B2 7|2E €1 UASUCH MA z 2529 Sat=0tr|2Z 0|
ATAMOIMSE, M J|etol METHST BHA 28 HR0| 0|27|7K 2 APML S 243 HNE HYD
HMAS Cret OIHZRH F52 2ot ASLICE O ClAE20/2t S0 20| A= StdE2 & dFLS
Z25}7] BHELCt
W X2 A7 dap 274 (17~'19)
28712] SCI =&, 332l st2| Y=, 207 E5Ed o S5
20189} Advanced Materials Technologies Y1t 2019 Energy and Environmental
Science M0 2tzt & X2 DXt d/7[8 ME 7tse FTA ZEar 2HEs 2Ho|

BX=& A
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<248 Bs A7A>
B A=y TEL :
® I 2 KIYgl (E4) C4138 042-350-7427
ol LAl - n|aHg-§,+ X} (E3-3) 23023 042-350-7627
MOLECULAR & NANO DEVICE LAB 25 (4 Cal8z 042-350-7527
=0 0o|X| : http.//mndl.kalst.ac.kr
B ¥TY HF (20199 71287))
GITIA 113 HAb 3 PR 1% BLATRY S 9B MAIDRY S - 43
W AT 20k &%
» Graphene & 2D Materials
- 2RH XY 7|EF ALK VRS fI% V|2 2 gl o
- OBl 2 HMIIW, BN SN UHS Slg DEW/RY 2% AT B
- EHQ 3ziE(graphene), PEHIOI 7‘1O| = ZAMSIEHE(MoS, MoSe; 5), EZH 2l hexagonal
boron nitride(h- BN) S CIYst 888 2= 2K AKX &M 7|1 29
- 20 7 Y A WIS 9 Cles g wy @
- 71E —'—7‘40| SHAE 28317 et {7185 7| A4S A H(metal organic chemical vapor
deposition), & X—|E| ot Bl (photothermal synthesis), X535 %t (atomic layer deposition) & &

g =O0F %

__l_l.
> Flexible Electronics & Display

- J2E 2K X 9 3871s S BHeAA MEHY|eS Ydtez of oot S8AT
- J2iEol gf2 St i: =g E42 &8¢l /228 0| =oro] FHHIES UMY =
JdefE 57|12 2 E2E 222 SHAME + UAs EEJ|&0 oo a2 =¥

- 2KHY HHEH| ATHE |¢%Eﬂ0|9 HE2 Qo] HUEMXAE HELM2 2E

- 2KpY AT 7|gRol EEpn MAAX 8l Y HHSE So MEH YHZ WL

- 2RHR 2ol HHE %‘%3._* FELK 7|H EUE2 XMO 2ZE YHEZYHA ALQ
o1z ggs 749; 7|EH5=.'

» Neuromorphic Devices & Integrated Circuit

- APMITH 22| S =2|aX IS fleh WA X 8 array 2

D JANCED
UNCTIONAL

719 mzelet 2X0| ZE2[Z[0Us EL0|TF 2 I‘-fE El I EHIEEIAXP Lol A =& A4t0] 7t B FURYCAT";%{%L [MATERIALS

%3._ KMich AFE A o : .

- He|AH 7IH* oI*XI“ AFEE RELZT AHA AKXt 7I% oA

- JHHE HME|AE A AXET|EE device-to-system QS LZY AlEE| 0| T

- HB|AE 3AZAH 0{Y0|(crossbar array)E St Of'—*i Arg 8 MACHLM* Jt&7| &

*MACE At : multiply and accumulation operation
WA 57 08 U UM 3= W T S 9 A%

Chol HteH| B 2SS £ A FHBICH Angs o Yztoz FHYAlzto| 7T 220|235 Hon, F7
S0|MAPIZ (EE211) / HHEM|IAK} (EE362) / HIEN| RES|2 71& (FH63) | €2 Z4M st 2 8 AxXE TWSICE 1 90=
MNDLO| ZSQMEL 3l HiAt & Oz~ 27} ol 7|&, gtx | CHYS IU/=e ot &0l 7|3/§ MICh dEdiAz= 42
M BAF (AR XE/SKSIO|HA/LGE|AZ Y 0)) £ CIest 2otz | O E7ITHEIQL 12¥ 0| &3S TIsHTt
TlEst0] &3 FO|Ct

oAl = ;

2 ATFH2 Lh=ATHo| CHEE 2Xt=&E O|sfof HiEDH MAIAX), EAX SEUTFE S XbAICH IT-ET-BT D2l /2D A% ATHAIE
o 8%t 7|&8 SEZ St "MAS HHRE Ho|Xol AR Ets HIME RSt ARFHE o] 2 £7| | GRC (Since 2012)
£ J|He2 2t S EQl odg HHESI0 FolHel FNHE st AL AR S0 e ZHAES
glo, Xted, HoX RS e MRSl AlZh 20| CfE ARE EAESCL £ 2 G742 KAIST 1 N3 KAIST CAMD’
2 E/2DAX] HFME| (GRO)Q} CIAZH0| D2fAX) HFME| (CAMD®) FHAFMZ ChY3H 2ofo| A \' FAEHS A R
I BEATE S8 HS HO| YD ML £ ATE AT £ Y J|BE Y £ ULt CAMD’ (Since 2016)
B g7 dat A7 (17~'19)

Graphene & 2D Materials Flexible Electronics & Display Neuromorphic D'e V|c.es
& Integrated Circuit
1. 2D Materials, 6, 025025 (2019) Adv. Electron. Mater, 5, 1800688 (2019) 1. Adv. Mater,, 31, 1806663 (2019)
2. Adv. Fuct. Mater., 29, 1807550 (2019) . ACS Appl. Mater. & Inter, 11, 7626 (2019) 2. Nano Letters, 19, 839 (2019)
3. Nanoscale, 10, 15205 (2018) [Inside Back Cover] Sci. Rep, 9, 1199 (2019)' ' 3. Adv. Func. Mater., 28, 1804844 (2018)
4. Adv. Func. Mater, 27, 1703545 (2017) n 4. Adv. Func. Mater., 28, 1704725 (2018)

. ACS Appl. Mater. & Inter., 10, 40212
. Adv. Electron. Mater., 1800251, (2018)
. Adv. Func. Mater., 28, 1704435 (2018)

[Front Cover]
5. J. Mater. Chem. A, 5, 14950 (2017) [Front
Cover]

oA WN R

[Front Cover]

5. Nano Research, 10, 2459 (2017)
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B ATHEY 2019 72T 7|F)
BAL=IE 1 0 SrALOEE: 0 MAHE: 3

W A3 20F A%
AHMc HFE/HEEE AXF (RE|AE, memristor) 712
Erase HEZ|AEH AXE RRAM EE XE B3 AXHResistive switching
device)2t 1 22|20, WX} CMOS 7|&2 o Yo AEY 2

| —
At HEE A|AHE (Neuromorphic computing system), XtAM|CH O]
¥ 22| A%, 23 38§ A&, d2(1 HOAAHO £2 MY £ 9l
Y L e VKD ULk 7|E EBRAEHKZY =SB 3-CHR}

- (3-terminal) AXF7F OFLl Eb=st 2-EHXF (2-terminal)Of| LHXH =[O

Write A Qe MZ2| 715e 23 Uof, HeHQI HOE HMED HWTA 9

1 M7| (parallel write/read-out system)7} 7tsStCh HZ|AEH A

e 22 HEE, F2 O|HX] AH|, 2|1 nano-second2LC} it £ A2H &5 [HE EHOME 23t 458 20

F0 Ct 2 AFTZ2 J|FEL| CMOS 3H/EHE 0|85t HX| 483 of 7t L3t #2dUniformity)E 7t7 H
2|AH CiHO|AE BHELD A5t QUL

—

A2 ga2ld  (deep-learning)t  Qlx Al AT artificial  neural
network)2 HIEAZEEHE O0|23l0 larger-scale recognitiondt
classification0f UOM Hz| Q= Y=HEE O|FO{LYRACE SHX|TH
St QIZAAL 2O AZEQIO] HAME FlEXG SEQ
Oof 742 Otx BXFoh HFO|Ch CMOS 7|dtel FEY o X
(ASIC, application-specific integrated circuit)=, {3 OfHX| &
30 20 40 0 HIZF HIOIH M2| &=, dAIZt &5 S0M SHAE 2ol QUCt
ML Evincips Component of ZH&2 didsty| @lsf H™elay AKX s AEA

(artificial synapse)2 FZ2Ht1 QUCt RHE|AHE FHSHA T/ i
Al Y ZA HAREY A2HE O A2 &% (<10 nm)EE S = A =2, UK 28 £
2= ULt 2 AFRXA = HE|AEZE large-scale neural network arrayE A Ztsl0| Al hardware (artificial
h o

.......

2nd Principal Component

S AM2HE 15

2 ARTE ZE MMERE ZFE MK heterogeneous integrationS LGt QUCH HE|AE 7|HIo| HAFE
A|AEIOZ on body decoding systemd} biometricsE 0| &%t hack-free HOtA|AHS Ot=1 QUCH

H = 57 a5 U EH4H =2 AT 5 2 &)

FH o2& YA AXL HEIZAXPINE, A = HF42 Multi-disciplinarygt ALt CHE OFg0te| W
38 80| Ael, S2|/Mzo| 7[xH ol X[A0] ERSiCt | FE T HYSICL Ofsh =X 2= otz M5 S 74
O 20to| ZYMEE MAXE 243t CHEO|L} AL | Qo] S O|FE0 H ZHo|H, F7|XH 2&/07I2sS
(IBM,Samsung, Hynix, Intel. etc)S0|A =4 HH=Z Soff ZHRIHZ BHYAIAE &Y AAH EHR A7 dEsS
2E5tA ECh 282 siCh

H oY S

2A4HoE L2fgts 2SX[S AILHO|A hardware-based research2 £FME XN S5t= MF A4A0] & AYLICL O
20l Mg, A=, 28, MdY Y102F 5 Chst A7 208 orf21 JUELICL Ol CHE Z20fe| ME7tEt
Zgle geol Zags oOsth, o|2 2ldf stdE2 Fo e X AMANet HHE 7|2 E A E AL
HOZ KMICH BHEX| AKX 20| B2 SHol Aol sHS BAE £ A= 740l E AYULCH

W EZ A7 dap A% (17~'19)

[1] "SiGe Epitaxial Memory for Neuromorphic Computing with Reproducible High Performance Based on Engineered
Dislocations,” Nature Materials, 17, 335-340 (2018) (Highlighted in News & Views of Nature Materials, Spotlighted in
MIT main page, MIT news)

[2] “"Remote epitaxy through graphene for two-dimensional material based layer transfer,” Nature, 544, 340-343
(2017)

[3] "Experimental Demonstration of Feature Extraction and Dimensionality Reduction using Memristor Networks,”
Nano Letters, 17, 3113-3118 (2017) (Highlighted in Nature Nanotechnology)
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Advanced Neuromorphic & Nano Device

af8

2= LI ESHHAME 514
A L= SEHME 5243
H|O|X| : http://nobelab.kaist.ac.kr

TEL : 042-350-3477
TEL : 042-350-5477

oo re B M

W 374 (2019 7t287| 71F)

Postdoctoral Fellows : 1& AOS99

AR 7Y

W A7 2Of &7y

O AI 7]dto| Hil2{'d S &8¢t CMOS £AX} C|XtQl

- ¥upmet Zo| malzyY Y gy
HS 0|835F CMOS AX} 9 MA

- HAMB YT el 7|8k9| failure

analysis2} classification

CRERT AAH BE 5

Mgt gHald 71 HWE

N
T
o

O RE2RE AX (SEH0 Z|8ke] Al

- Bio-inspired T2 D& A|AH|

- AHA&FH AKX}

- wEat AAo] SAl HHY 7=
- SLESIO] Z[Hte| FmU-AHAE
283 WESH k| RA

- On-chip 1} off-chip learning

- &9} 7|4|Q] interface ¥

O XM €MOS U Mz 2] AKX} (More than Moore)

- 3XI2l MOSFET (FinFET,
gate-all-around MOSFET &)

- ME22 Fxet MEH 7|2 CMOS
- Gate-less & capacitor-less DRAM

- 3XI¢l V-NAND Flash memory

- Z1- 0|3t architectureE X g5t
RRAM, fabric-7|Ht memristor

- Hob X 8 X7t KRt ks

- FAMI| 7|4 OFECHA WHI| (TENG)
- Hybrid 0Of|{X| S}H|AE]

- IoT & Xp7h A MM AJAH

K7L WM HOH AXF U HOH 7|2

- OfX| SHHAEIS BB X7} WH
CMOS A|AH

- TENG 7|Hto] 23 EfAIME C
(@13 NAsA9t & 37|9| 95N
DTEHE FY)

2

=

- 248 AT MIHE HITOE BT} EIALL olel AL
¢ig
- @7t ATA EE SKSHO|YA, MYHRL 5 HHEH J|u 3
Atoll 3124
W7 B8
- Q4% AT MH (~ 30 B/ W)
- B0l YSHs ATE XQEM B + US
Reze Yt

YT THE|

W AT A4 A7 (17~19)

X SCI XM'doj 319 ®o| =& (Impact factor 10 O| 2| =3 52H, 10H 2| cover =), =X &=|0f 129 Ho| =F (£ 450

Hol =& /15 E7hH

[1] 3K AlE|E EHXAHE 283 XI7HKS AlHA AX}F (Advanced Functional Materials, 2018)

[2] 2& ZH™o| M$tst Junction-less ferroelectric FINFET A|'HA AXFO| %x|ZX 318 (IEEE Electron Device Letters, 2018)
[3] Ct& &% S OfE TIZ OtE ®M7| 27| (Advanced Energy Materials, 2018)

4] 4 2= 2o #e 7|5 22 (Nano Letters, 2017)
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U \_/ Al LI ESH |22 s-216  TEL : 042-350-9940~5

S 0| X| : https://weis.kaist.ac.kr
Wave Embedded Integrated Systems

&
gAY 0F  SAMPE : 16F  AMAHY : 69

W A7 20F 27
Y2 0|E{o 56 S A|A”-E I CMOS T FF7| 474
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