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Wave Division

re

1. E|2t3 (TeraByte Interconnection and Package Laboratory, ZIdS n4 A 4)

: AEMICH 2CHYE = M 22| (High Bandwidth Memory) 718, 112 m{j7|d 7|& 7§12 (Advanced
Packaging Technologies), 2@ Z2ZA/ (Signal Integrity), & 2244 (Power Integrity), ®X| £Z2M
(Ground Integrity), H{2l2{d (Machine Learning) 7|2+ SI/PI =& MAA, ™At7| 7t8/-deHd
(Electromagnetic Interference/Compatibility), £M™ 2™ E& (Wireless Power Transfer)

2. AX} A|AE]I HAJA (Photonics Systems Research Laboratory, ZIZ w4 H34l)

=, 24 Z8AM AAH, THz T8, 37 24 Al 2

3. ZnFat Y QteL} AR A (Micro/Millimeter-wave and Antenna Laboratory, 842 w4 H4l)
FOMH|LIE A A|AE(MIMO system), SM|C| E41 A|AEI(5G communication system), M=Z

oHE|L}

2flo|ct

New-material antenna), &4 7| -8 0|Ct(Synthetic-aperture radar, SAR), E2E&X|
Drone detection radar)

(
(

~—

4. AOLE MM A|ARD HILAlL (Smart Sensor Systems Laboratory, Bt E w4 HJA
CAEASA/ERE HE[E 7|8 3K A MM, 8 A|AHRE ME|EZEYA 7|8 200 Gbps
ooy ®& &

5. ¥XHEHO|E A4 (Quantum Information Theory @KAIST, H{ES
CAASA Z2EE, YA YaelE, FA Al SREENZ| S 28

~—

+ @7y
8 Jls

mg

6. SSrAMIIAXIH LA (Convergence Optoelectronic Device Engineering laboratory, 8% w4 H4)
D 3% UM P C|AE 0| (3D Display), 54 - 7tefedd C|AE2|0|(Augmented & Virtual Reality
Display), 222f® C|AEg 0| (Holographic Display), ZH|E|E C|AZg| 0| (Foveated display)

7. 8™ Lt ZEY A AJA (Integrated Nanophotonics Laboratory, SZ Al w4 Al
| A

c AME|lE2 ZEYHA (Silicon Photonics), & 2|2 (Photonic circuit), ¥Xt A4 (Quantum sensing),
HEFEE (Metamaterials), O|XIIZZ& 7|8t L X EL A (2D materials-based nanophotonics)

8. RF A|AEl £2M HJAl (Radio Frequency System Solution Laboratory, S8 ms= @A)
: BM/0to|3 20t MM & (Wireless power transfer), 2| AHH{ L OtE|LH(Phased Array Antenna System),
5G QHHILt 7H2H(5G Antenna Development), [oT A|AHE! 72 (10T System Developmet), MutMot EM

£ M(Radio Propagation Characteristics Analysis), &= X|&k4 QHH|L(Superdirective antenna)

9. ¥Xt HE 9 B4l HAJM (Quantum Information and Communications Laboratory, O|&3 w4 HA!)
: Quantum Computing, Quantum Information Security, Wi-Fi Localization, Direct-detection Optical
Access Network, Quantum Imaging System, Quantum Chemistry Simulation



10. 2}0|Ct & K| e = HJA (LIDARs & Intelligent Optical Nodes Lab., O|%&3]| w4 Al
. 2}O|CHLIDARSs), Ats ZtM(Mutual interference), 7|7 &t&(Machine Learning), £ 2 £ (Free
Space Optics Communications)

o=

11. L}y st g4 (Nano Optics Laboratory, Z01A = Al
S A (Plasmonics), |El E™H(Meta Surface), J12jEl Z2t2
A

2=
gh(Computational Photonics), Xt M A{(Molecular Sensor), C|

=
= Sl A (Graphene Plasmonics), A|At
Z12{/0|(Display)

Lightwave systems research laboratory,
MIHE, 3N E X=X e
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TeraByte [nta_r_gnnmhorn and Peekage Labosatory
TeraByte Interconnection and Package Laboratory

AL LEzTME 1123
Z 10| X|: http://tera.kaist.ac.kr

0|H|€: joungho@kaist.ac.kr
O||Q: seungtaek@kaist.ac.kr

W 74 (@019 7t237| 71F)
A w19 SPALIHE: 12 MAE: 79

W AFE0F 274

ASXS MHE It XM DCHHF H22] HBM) D7) 71& A+
2 =2 HolH Y=Zar =0 thist 272 Qs H2[Z 2

Bl XEX (Silicon Interposer) 7|8t 25Xt 23Xt HEZ A DRAM

(2.5D/3-D Integrated Circuit)7} SIXSIA 7H2te|m QUct OjAsH | ¢

PIM-HBM Host Processor Increased channel DRAM
T [ J
T [ ]
T C J
[ T High-speed | | IF—— ]
]

AlZ|2 3HEI 25 AE|2 H|0of (Through Silicon Via) 7|2 ¢l —

TSV channel [ TIT

TIT
8, 3ktY XM= NOYE o22| (High Bandwidth Memory)= Embedded PIM
x4 E|2} HIO|E (TB/s) CHAYZS X 2ste sHAl =2 Molct x| B[] PN

PHY| Host Core PHY PIM PIM
e

== -s

= TERA AFAMO A&  Processing-in-memory in  HBM

—

=

T 7T

On-interposer channel

\ H T T Memory-intensive
— - — applications
On-chip channel Silicon Interposer

L L

:

PIM-HBM)O|2t= Al MHE XtMICH HBMO| Cigt A4S T3} 1 E
Aon, Mz/M8/HX| FZH(Signal/Power/Ground Integrity)
Z2{st PIM OF7 |8 47 & PIM-HBM Ij7|d 7|& A0

o
g2 71 Utk

off ok

o

A 2{d 7[8F 3K HtEHoMe] Me/ME A XA MA Hp
450 AA"0 QFEOX|ITHN, d/Hd8 2HH (SI/PDE
HESH7] et 255 W 3K IC A SEEo| X B9t5t
UCE EDH AE 52 A 0 @710 T35H7| fIsh AT &=
Al Z|12+0] thEEol maf AlZt E2E0|n Foot HE 25K
B3R IC A 2 Eol EeE it X2 TERA AdoM=
HAlgld (Machine Learning)2 7[HtC2 3t 1% X{'E@ (High
speed channels) B! M& EH{|& (Power distribution network) %|
A WHES st QUCE 2o otz HBM oMol 4
2O RAY AE HAE nilgdE Sso et ol 2 B

kd

PDN impedance [] Insertion loss [dB]

Observation O,

)
Signal integrity

Frequency [Hz]

i )
— —

& -
 Frequency [Hz]

Power integrity;
Zoje .

SI/PI Design Agent

< PIM-HBM Architecture on Silicon Interposer for Al Server >

Action A

Signal integrity

width 1 space }

Power integrity

Interposer PDN .{
|
- . ]

Reward R,
|

Signal integrity Power integrity

Environment (State S))

> - < Machine Learning-based SI/P| Design >
g 74 Ut
B FH 57 a5 3 Y = W T &S 2 21
- FH 8 =2 s HA|G 2|2 OfF S0| (UCf. | TERA Q2 g7 2& 0|0k Oyt 35S Foistil
- ZUMELS SIX| 2o MM FXL SK sfo|HA, sy | ALk O1F FH, X, e-2ZX MT 52 B 255 5t A
AHEA Sof TESH AUCE oo, i olF/AH20 BRIV A7|@ez A7 BN A
- O Lfop7t, sfel| Apple, Google, Nvidia, Intel, Tesla, | = 7FA Td& Zto| BotS Hsfal I} ZEoh, S ot
Rambus & LISt 228 7|0 T=s QULH =ntel ¥2 WFE S F2 HAE XNFH2E 0|07t
S— olCt
SIOIHE .

Silicon Valley,” 5 ©

Hayward

California, USA, , 25,
Apple 9
Google 3
NVIDIA 3
Intel 2
Rambus 2
2
1
1
1
1
1
1
1

Western
Digital

;Eit;mm e Hol A E & = JAEE wHANM
HUAWEI et SO HI™Mo=z 0|50 FAIH, A4 +4
Z”;‘j:,?ce s e 72|l XHgEH EESHE 29717t &
gARIVELL r?;‘r:c,z:o/j:vge ﬁ"‘ 2 AO-IElo-i 9)\[" g;’- —E—OFO‘”

ualcomm Coye S . N

Total 28 2f X[2kHOo|HAME HEHOI

Of MA f== 7|&of Tl=oh

9/101 Aﬁ = |:|| < Google Visiting Seminar >

=HMSS Bol LR UCk

W 2 A7 dap 274 (17~'19)

- [1] Best paper Award, Kyungjun Cho and et al, "Modeling and Analysis of Multiple Coupled Through-Silicon Vias

(TSVs) for 2.5-D/3-D ICs" IEEE APEMC 2019.

- [2] Best paper Award, Seongsoo Lee and et al, "Design and Analysis of EMI Shielding Method using Intermediate

Coil for Train WPT System" IEEE WPTC 2018.
- 31 =X SClg =< 198, =X st=Crigl: 53H
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M- Wave and
Antenna Laboratory

= E3-2 94, 5206 TEL : 042-350-7414
TA D E3-2 HiE, 5208 TEL : 042-350-7514
H 0| X| : http://ma.kaist.ac.kr

oot re £ W

W 34 (019 7tE287| 71F)
gtAt=aby 298 SANRY - 129 AANRY - 59

m o7 2o &7

ADFED Y QHE|Lp ATML O A4S B W] OIZ, MY PHEILE 5G and beyond 5G Antenna M7 X =Y 7Y, M2
URI0[ETH Ch SHEL 917, E2 X o|ch xAH AN FHYOICHSAR), HSE HOITh FAZ Deep Leaming 7| HES 0/ o]
CF 2EE MY % BXS £017| AR ARE +YWskD ALt

[2HE[LL O] & sHA 3 AT

MEE BT U L 2ES M8 Al QojLtE 22 WADIY A4S 012 L +XHNHOR FFotn, M7IE ELI0] HBots ATE
Supict

[SMICH S¢ SMICH o= QtE|IL} SN 7|& 7HE

SMICH 5! SMICH o] otE|Lt A|AES Foiots dy7|eS JHESHH, Lie 22 A E 7|22 M8 HILE Active beam-tilting QFE{|LE
Aol sy 7l&, (0[BT el 2 AHL HF Al2H 7| AFE +HSICL

[EE BXIE Ho|ct AAH]

EE BAE 2O[Et A~
SO|Ct.
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0|7| 2|8l AM{Z2 Deep Learnings X-&%t 2{|0|Ct A|A” ARE

P}

o

B A8 2EYM sAM7|E& HRME supported by MIST (2018.07.01. ~ 2024.12.29)

22 glMel a¥sio M2 ZHUE ) YR F7|7t ot SF X% AYS @2 & Ut FY 20| CHsynthetic-aperture radar, SAR)
2 940l A F2YD ot 2 ATMHE Ka T HHY otElLt I FAOICHSAR) S S0kgF X4 4 (microsatellite) $Al 7|&
= U75IH, 382 Z SAR g2 Al & HEld 7|0 E=9o XA HE oS5t ZAlGts FF

<Antenna System > <Radar antenna & System) {5G Beam-forming antenna »

=

< New antenna theory >

< Cube Satellite SAR Radar System )
Active Array Antenna

Deployable

LIRS I

s PYOlE WAPIE, WA, AS U AR, oYl 3ol T U NN Ve 5% B 3R A

MAFY, Ol 2T B3, OE|LE 33 HBS FHOHD SOl MR, of Home Coming DayS Aot 9oy, AbslofA 2|

OFELL FOlCH I SAR Y4 SES0| HS U 2AMo| B0 U R ChYs HUN 2R o0 280 € 4 YE2 &

SO 2 HTMO|N st ARE ¥ & STt FYUSO

ML A 84 7IY X AT, I S D2HOE Chysit

WY B8

JSoto] 2N 9T FHS ECHR FoIXo|n DKFHQ ARE Wystn ALICH M ATMS 942 mAYo| NES wof o

BLb 23 20o| 8A7|SS HEHOR SH0HN =28 WHSD YSLCH E3 ATAO| RV XHREY| ROl FolXQ A7t 7t
SHL

o

W =2 A dat 294 (15~19)

[1] International journal papers about 160, international conference papers about 130, domestic jounals about 20, domestic conference

about 30, and international/domestic patents of 28.

[2] IEEE AP-S, IEEE EMC Korea Chapter, and etc, 5 best paper awards.

[3] Deep Learning2 &8st E2 EX| 7|8 IEEE GEOSCIENCE AND REMOTE SENSING LETTERS 2%

[4] Chosen as KAIST's Top 10 Research Achievements of 2015, =2 EtX| 2{|O|Ct

(5] 20181 EHE SASEHO 2 AFHOM JHHE EE X YO|CH7L BE Lol 2X=0 43Xz 2HE.
( 2018.03.05. HZ{CHA AR Q|23 HEXIZ, https://wwwl.president.go.kr/articles/30 )
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Smart Sensor System Laboratory ARLA - E3-2 2231 TEL : 042-350-5453
Smart Sensor Systems Laboratory S 0|X| : http://sssl.kaist.ac.kr
B A4 22019 7t2%7| 7|F)
HAIDFE - 6 AMALTE - 39
W 7 2of 274 — 18 50 ey W,
HE|E ZEYA, L ZEYHA L MAsst 20ke AT E A '
Ch. O] 2052 7|&2| ¢eN 3H7|= 4842 O|EE 2 ;
, ™oL Mol &3l MAEZE O = Ues XM 2 M‘

D> XEFd ASA/ERE He|2 7|8 3kt Iy A

- ArEFd ArEAet 2XE 3K Y MME fIoh Mol
& 2}0|Ct (Light Detection and Ranging; LIDAR)2| 7|&tO|

- LIDAR A|AHIO| ChYo &S fISHA OIX 274 FH|
2Wo7L Algs| 27 E 2 T

- Mg 8 FHH[o] A¥3to

HiE SFEILE =0 CHeh A7

-

- >
[a]
0%
ofy
=2
o)
§l__| "

a8 2 MEE ZEYA I8 AR

T

> 82 A|AHE MZEEYA 7| 200 Gbps HO|H M A B e N

- ™E| CPU, BR2|0| R/BE 7t AZOIN D S0 BT Y T | = = :
o HF PRE MDY B HF PRI BLEo| i = = !

- B U PRE PHGI| s M2lZ ZEYA J|gto] 1% BEYOIH, = |
~QI%, 2HRE Axtel et MH WF|Y 7|& ol 2P Yk ! = — M

- 2 ATMolME Ma|E ZEYA 7|8 H-3 2 100 Gbps HOIHEX, | :

- " = 2| x| _%| O 3 oz Ax

ZHABYS 93 200 Gbps 441 BES AT Fo|ct. 18 3. 4-4 7 100 Gopsz & A2 7%

B $Z 08 Y YUY T2 BT S 9 A

SR MA|S, S2MANE 9 BEH AK 2L | O4F H7M RYAS 70| AS £Ho HLL Y FT,

FHSICL FeT BAE 2o ofstd W = e | 57, HIEUHE Sof 252 3 32 5 9lk A7 JRIC

Susich AP ERMS HTY ANHEX, SK 510|424, 31, A ZoMES RN 'BAY GO WAS

AL XIS At &2 7|at ETRI, ADD, KOPTI, DTAQ &9 E510 CrYst ZIE0| MZE =0 Mujet ses| nsa =

PESAA S Ol 2ofz ABHQCL Me|R At Xf2lE et

ZEYAL NANOR 7|&S MEsH: oY, BBM, 2242

Sof J|iut Ll o J|BoR NEE £ Y QU

£ ofo|c}

W ATY S8

2 oMo M2 Xt M7, HE, 5, U7 Sof LI BoAo GRS D o], F2 A E ZEYA

X0 B3t AFE MEMOR Ssin QUCh Li=Se7|SANNFODL 243t 7|E CMOS B4 7|gto] Me|Z mEY~

XS 27 3 MIStD QICk 1SR RE 5 1030 Sots BYS Sof M2E EEYA M U M Meto] i3 we

OF WIS IR 1 YUCh JIE S4 U s|Zo| MI|H AAS b Yoz CiNE & UCkn ofAXE A2|E

ZEYA £ gl oA Gi7ED Qoo EXLE 2| 0|ZO{X|n YCt

Of= oM ® MAXMS=2 Ctefot 7|9, A+, Cfst
W =2 A3 dak 294 (17~19)

[1] "Silicon-based OPA using electro-optic p-i-n phase shifters”, Geumbong Kang, Seong-Hwan Kim, Jong-Bum You, Dae-Seong Lee,
Hyenho Yoon, Yun-Gi Ha, Jong-Hun Kim, Dong-Eun Yoo, Dong-Wook Lee, Chan-Hyun Youn, Kyoungsik Yu, and Hyo-Hoon Park, IEEE
Photon. Tech. Lett, August 2019

[2] "Thermo-optic control of the longitudinal radiation angle in a silicon-based optical phased array”, Seong-Hwan Kim, Jong-Bum You,
Yun-Gi Ha, Geumbong Kang, Dae-Seong Lee, Hyenho Yoon, Dong-Eun Yoo, Dong-Wook Lee, Kyoungsik Yu, Chan-Hyun Youn, and
Hyo-Hoon Park, Optics Letters, vol.44, no. 2, January 2019

[2] "High-performance silicon MMI switch based on thermo-optic control of interference modes”, Seong-Hwan Kim, Jong-Bum You,
Hyun-Woo Rhee, Dong Eun Yoo, Dong-Wook Lee, Kyoungsik Yu, and Hyo-Hoon Park, IEEE Photon. Tech. Lett, vol. 30, no. 16, August
2018.

[3] “Photon-assisted tunneling for sub-bandgap light detection in silicon PN-doped waveguides”, Jong-Bum You, Hyeokbin Kwon,
Jonghoon Kim, Hyo-Hoon Park, and Kyoungsik Yu, Optics Express, vol. 25, no. 4, Feburary 2017.
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[1] J. Bae, Designing Quantum Information Processing via Structural Physical Approximations, Rep. on Prog. in Phys. 80, 10 (2017).
[2] J. Bae and D. Chruscinski, Operational Characterization of Divisibility of Dynamical Maps, Phys. Rev. Letts. 117, 050403 (2016).
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SIARSINE ;0B SALIVE : 99 AApY - 1Y

W A7 20F 274

AHM7IH Ofoj3 = =

H2olFE 7l SZE

0

=

VR 7|2 7|2HC 2 XY YHIYE 7|22 st UL 3K UM B4
M &2 Aok, &2 #o| B Y, =2 mZL0| X

=HE2 siZ5H7] s 2 AR =FIHHO|

gOlE ZHYSIRACE O Lot 3X3 NBYES st Eael I
(Integral imaging) A0 X=H7IH #H= O{Y0|E ME

x
S 70| #9l2 EH B 4 At 3% 0lojx|S R

B 0z @ 1% 2 K>

SX CHSh 2OFOM OfF7F B[ Qe AR/VR C|AE20|2] 7IE EXMEE 7Hdst=

M=Z2 7H82l ZQhnear-eye) L|AEL 0] 7[zS Aot ULk 28HO S

o @2 Alokzts =ESHY| 3, & FFHMME 7 Q4 7|E ZHIE|E CjAE|0]

(foveated display) &<tAE 725k, O Ltotvh Oro|32 = of2fo|et 00|32

ClaZg0lel Zegs o X Fd(integral imaging) 7|52 HEH2ZM, 7|E

ARNVR LCIAZE 09 D22 EX7A| sidE KX 2 SE/7tdele g88 7t
b

7 9B ARE Systn QUL

=2 Jain] C|AZg 0] : ASXa|, £l
AR YA BAHE fld EEOH IIHS 280 HHOE XHESE AFE TG
D QCh ZEOW IiHO WS SOAZ|H JotEs /AKX 3K 42 mHIE = U
Ch 2 dFAoAM = O|OX|E 2EStAL nFnts 248 MHjXst= & 220 T
HE MZESte= Chast 2g Apstn Uk Z20jl= EHidE 08350 2213 ij
HEZ NASt=H d3MEE 0] 7|22 AR A|AHIN MEE|0f KtA|cH 3K+ C|AE O
SHEFO| 7|8 7|&0| E ASE J|Ojsta QICt
H=H 57 a5 U Zd =z H T =25 2 A%
FH o2 MAPY|E, HLtxr HtEX AX} HEM 3, | I S=2]0|0f EstA &ojstn, ZE SEE2 Mol
2XASe 50| ULCH EYM TE2E it ETRI, KT, otHO| AF ofiQoM Ere 7|2E& A0k 0jE 3 ¢
KEIT, & d8X}, LG ClAEZ 0|, diE3Y S0| UL MEN e WM E= 220N MT X SAHYUME HEICH

22 AFEoME Xg MANLR Olf7t 2 U= 3D CIAZL 0| 7|2 SHH2Z Aot bk 2| AFHM=
JtH=H Oro|32 HMAZ= Of20|§ HETt 3D C|AZL 0| 7|as HASHH XD XABHERZEH HY=HINE 435

S|
Oz Oiden, 3D 7|g9 HHESE 27

= | — IT 1
£o| M2y 22 PNMES Szt oY IMMXES [Y S0 ACh T¢ YHYS 080 TRIAY HWHS I o
TE TWSHe S, L2 ATMOIAE C0CIH 0|40 %P4 SCI XS HZOH0] 2000{H O|NO| SRS LHIHOD,
AZHEO| SteRe RES LEY 4+ U HTMOICL 2SS AT LY/ AHEY A7 BHON ZOlze m=
MES fus 4 T, Oy ATFRO ol Be FHS ¥ 4+ U

S
W =2 A dar 27 (19)
[1] “Low-noise high-efficiency double-phase hologram by multiplying a weight factor", Yoo Kwang Kim, Jin Su Lee, and
Yong Hyub Son, Optics Letters, Vol. 44, Issue 15, pp. 3649-3652, June, 2019.

[2] "Method to reduce the aberration of a polygonal aperture focus-tunable lens array for high fill factor", Junoh Kim,
Jooho Lee, and Yong Hyub Won, Optics Letters \Vol. 44, Issue 10, pp. 2554-2557, May, 2019.

[3] "Enhanced see-through near-eye display using time-division multiplexing of a Maxwellian-view and holographic display”,
Jin Su Lee, Yoo Kwang Kim, Mu Young Lee, and Yong Hyub Won, Optics Express, Issue 2, pp. 689-701, January, 2019.
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B X A7 #d Y (in 2019 7H=3%}7))
AL F ATY 0 S IFE 7 MA Y 3
W d3 20
Y LeZEYA M2 MEE, oetE el U MZ2 2D EE AE$H photonics/optoelectronicsOf gk Ct
ot FHE ALSHD JELCH 22| A (integration) I HZ (fabrication) 7|=0: SHE F2 UFUCH 59,
g HE Mz2|, C|2ZY 0], ZX U X 28 ZO0FE |3t photonics/optoelectronics?| £ X (integration)di| 2+AI0|
ASLICH
HY ZEYA
|22 dA SolM 7t Z 237 SEOIX|T Z2Ae(M mMEoM Fst &oh OiNo|7|= YLICL MXt 2=E
el M= g HME L MA Jls9 O|ME =230 ‘large-scale high-speed interconnects for chiplets’,

1

optical/wireless communication convergence for beyond 5G and terahertz era’, ‘high-precision time and frequency
reference for quantum sensing’, ‘low-energy optical engines for large-scale linear optical information processing’ 11
2|11 ‘remote sensing and ranging for real-time environment monitoring'?} Z2 O{2{ HEt 88 ZO0f0|AM MK ZHX|

E Hstn 2= HojMes S8 &L 228 44 % 5 = ASFUCH
YAEel et 21
1Ll AE IV gy o -V otetE BN ME 2oz X "
2 M2 Ao A2 Qs Sl photonics/optoelectronics
of He7t A EHOMELILE N3 AT 2D M=, Sto|=
2|E ME % et SE &2 emerging materialsE A5}
1 UFLCH

<2D material resonator> <Integrated photonic circuit>
B Recommended courses & Career after graduation H Introduction to other activities besides research
(1) ©Xt7(E, ety L, FMIE, vteN EHz(E, &3S 0= 299 Cf 20| MES Hom 3l=sk LA}
HE 9 ItFS FHStH, 0|0z Crfst F0ofo| ahe M7|Moz of2 U AL MT U workshopO| QU&L|Ch =
HEg B4R S A2 AT o Z79 HERE 22 HSEES 20| 577 Yo,
@ = Ad7ds o & 1435 TRUS WIAASH | 2z 20 zopo sejys Cr2 ATMR Zo| FIIE
Ct. &z ZMe sjea7|at (UC Berkeley, U st O}

Toronto, Oxford), =Z7}HL7
& (Samsung, and SK Hynix

St g LC.

.
2z

—~

ETRI, ADD), J2|3 Cf7|
0| CHst ZOFof FAf

E_
mN

B Introduction to the Lab.

Mg dPd2 ®I7|HASS B2 ofL 2t Cidet of R HiZol st SHIHYLICE M2R2 8 =g S22 LI=ZEYA
ATE ot7| HME Cidet ZOroA 2l Fdar K40l 2ottt T UHexzEYA AFHo StES2 AHMOA
Mot 20FE Mot SRotd AFLICH &St ZOfof| ChHeh AP X|A4jo] €2 giHet: 2X|2g, 4% J2n &
g AUCHHE AFH0 S0t XAZXZ HiE = UASLCL XM A7 20| UAs td=2 AMEX na+HOIL
2% SPYSOAH AFAIH ZASHUS L E

B Recent research achievements ('17~'19)
[1] "Optical analysis of the refractive index and birefringence of hexagonal boron nitride from the visible to near-infrared”, Optics
Letters (2019).

[2] “Si-MoS2 vertical heterojunction for a photodetector with high responsivity and low noise equivalent power”, ACS applied
materials & interfaces (2019).

[3]1 "Ultrahigh omnidirectional, broadband, and polarization-independent optical absorption over the visible wavelengths by
effective dispersion engineering”, Scientific Reports (2019).

[4] "High-efficiency broadband light coupling between optical fibers and photonic integrated circuits”, Nanophotonics (2018).
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m 97N HF(019 72| 71F)
SEALSIPE ;19 SRALP  14Y  MAIPE 5%

W Y7 20p 27
UM T BEE 0] 2H SN BHO) Cfef EOh B2HO|D MO RF AIAHS ARG HOE, 0|2 90l ChY
¢ 28 2OfO| HBEL RF AIAH I OHE|LL o) Cfo) X7, BT USLICH ofZ2(AH0lMof W2t LY RF Fois
o] AIARS MR RISD, Olet HRUE oot BNHES MM LFHe HTES Tt USLILL A2 F2 0[R0f
A Qe @R FAE AN BM BW 7FHS 0183 LM MY WS Jlw, Yokt RO MBE FIWs £ Ut ¥E
o OHEILE 7% % 9IA HHY OE|LE AIAE, loT(nternet of Things) AIAE JHg, ALY/Q| MIFHI S4 24, 5G HEL; 7
@ S0 Yt

o =] .

Phased Array Antenna System & 5G Antenna Development
2 fld QHEILIete] 41 8 56 S410] 24td #weon, o|if Bast ?fd AHLIE HhA
SEfO| QPH[LEZE OfEl HE HEO| JHiE CHH|LIO| CHot O|w7F QCh O] If 25

T Shu

= StEQIof 2 dar M Al2" o A 5 12FE EdE VIEsS
A kel o

=

o

—

- [c

kd

=
R AlA" E2AE ot ATt ot 56 7|ES fleh oE] AE|E HH|LEL Z=X|EA Lk
L S BiEol Heet HILISS 7ot ULk

—

- Wireless Power Transmission (Near-Field & Far-Field(Harvesting))
XMCH 24 H2 Mol EEQ AWP, Qi NFC 5o 342 288 24 3H A2H

2 o
=
st QUCh ZHE 717|18 fleh R STO= STYI f8 o= X ot SH
[e] 7},
A

-
T —
o 4+ Qb B AR B wol i3 Hol 77|12 =
5|3 QICh PMOR WIS WY #U oLz, 23
Wi GIEDOAS XEolo HiE2IT FHEE ¥
Aoz ¥ 4 AUtk

- Radio Propagation Characteristics Analysis

oT, 56 St 22 MO 47|20 B0l YN ofF (holMel MOt S48 248 Wa

Jb QUrk of2f RESS0| o WAL BT SO WHS EMSE S Muye MmEF S L

Mg wrgslo] MIHY S4S 050t M AAHO SASH U MHA #4952 W d 0
g7t 2ol BAo| FE L4go|n, ZHOR BEHO FoiH TS U HASCE

mEH S 08 Y FYY WS W YT ES 9 A%

M +Z MBoRE MAI|Y, RMBE, HHLSE, 00| | GTH THUS 20| AW TS AN BEEEA, 25,
20138 So| UsLCh ZYMS HHE AN, GH | MT 5)2 F7IMoz Agstn oD, BeLore mu & o
A, R B A4 ETRL S Cf7|Q0|Lt FMARL0| RF | TUET| NSERE 93 CHUYY BAS(ZT, 013, 25
U OIS S B RORoA BSSH FuCh 3 5)2 FIIMe= Tstn YLt

W7y e

o2 @FMe CHyd BRO WA U U4F 35 AT S2 HYOR ¥ UNY AT BHS Sof BHL AT FHS 42
S 9 HHO| o, ARMUA HYE SAS HFOR 25 HopolM B U 540 He 58 2 2Etn Usl
Ch 3 CfSY WES SH U0l FROCID # 4+ Y BHMO ZVO| UOME of= ATMW HmAE FIKK| Ct
T ORRE & ASUCH ST 9T ROR) Y U IS KT AN 2o AT Meof Mrf 327 g8 Zolztm
gHAISHL| T}

W X2 A3 dat 27 (17~19)
[1] K. Kim, G. Kim, S. Chae, H. Jo, J. Yu and H. L. Lee, "A Compact Circular Polarization Antenna Using Folded Ground Elements," in IEEE
Transactions on Antennas and Propagation, vol. 67, no. 5, pp. 3472-3477, May 2019.

[2] S. Khang, D. Lee, I. Hwang, T. Yeo and J. Yu, "Microwave Power Transfer With Optimal Number of Rectenna Arrays for Midrange
Applications," in IEEE Antennas and Wireless Propagation Letters, vol. 17, no. 1, pp. 155-159, Jan. 2018.

[3] T. Yeo, D. Kwon, S. Khang and J. Yu, "Design of Maximum Efficiency Tracking Control Scheme for Closed-Loop Wireless Power
Charging System Employing Series Resonant Tank," in IEEE Transactions on Power Electronics, vol. 32, no. 1, pp. 471-478, Jan. 2017.
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Vv Quantum Information Technology for Secure Quantu
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Key Distribution (QKD)

KAIST

Ut B4 ME2 WO =T 4 Qs PERANQ Hot SN2 Jh5oPA| Lt O/ YR S =l o d o i
Ye 0|22 J|WoR YX HYS CIRE YR YE 0|22 S oof + U1, 1 ofejE gt - |
2 QKD X YR SN0 HEY & YTk QUIC TES WA AY XY 2 Ixt S Lol 28 Al - - w
AHO| J|H0| © 4 Y A% B QKD AIAY JHEE Ty Folct R e
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J|s0 HES ATICL 4/8 YU BA UE WX (PAM-4 S2 PAM-8)E ZE HO[X Clo|2co)
7|£% 279l 10GBpsE ZuSts 8 HES MENOR YSHYLL 02T R X4-94 5

= =
= —
MM 283t= AS FH2= A7 E +dJ0Ith

BEH 27 8 Y FYY = W T S 9 &%)

M MEoEE MYL4S, HE YRS, FE 012 S0| AUt Y | QUIC labS 25 X BSSE HINOR Felstn 3
M2 tfstm4 (Coventry U UK, IFSTTAR France), TH7|@ (XY, LIGH |4 7t B8 F24Al $ith BoIN F7|Moz &7, B
A, KT), 97 ETRL 7H20b7|8Q172), WH7|Y SO2 CH¥shl | BIE, 28 5o 252 oa oo, of ¥ 28 ¥ 93
e M S, 27| U HZY 5 AN BES FUC
W7 BN

O e US4 STHQUIC Lab)2 20051 HEA9 SN Lofo] MEH 7ot WSO BHS D HRECH QUIC AR
M2 A otolciof &Z W, Mg Yol Ak Mol & Mg HEHOR MAN +Fo| ¢S 2% Fo|n AR BR 4
I7h MAZD ME Jfel HItz olojxd 9Uct 10W B Mg HMS SEE ¢ FHYE 2of UHI|E ARIL QCAl MEIFl
OjFF B4Yol BlE2 WU MWD UTh E, 20184 BXS YAHFY T ATHEHS L ¥IHe 47 2SS T2
sto Qich.

H Recent research achievements
[1] D.

K. Park, 1 Sinayskkiy, M Fingerhuth, F Petruccione, and J.KKK. Rhee, “Parallel quantum trajectories via forking for sampling without redundancy,”
New Journal of Physics, 2019
[2] DK. Park, F Petruccione, and J.-K.K. Rhee, “Circuit-Based Quantum Random Access Memory for Classical Data," Scientific reports, 2019.
[3] K. Lim, C. Suh and J.-KK. Rhee, “Longer distance continuous variable quantum key distribution protocol with photon subtraction at the receiver”
Quantum Information Processing 2019.

[4] DK. Park, J-KK. Rhee, S. Lee, “Noise-tolerant parity learning with one quantum bit," Phys. Rev. A, 2018.
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LiDARs & Intelligent Optical Nodes Lab.)

(
W 374 #2019 71257| 7|1F)
gAY 18 AP D 6 MARaRY - 39

W ¢ 20 A7

- LiDAR (Light Detection and Ranging)

2C| Z2}O|CHLIDAR, Light Detection and Ranging)= 2F, 2524, 7|0 =7 DY e
R =0 §E= BO| A0 2 7|SO0[Ch ABL A2 S0, 2tO|CH7t XAeFdxts . ﬂ
Kol EoE7H4s RE2oE FIEY| AZSIHMEH SiE 7[&0 st ==t laan,, e LS’G

SO{Ltd Qo 7|22 2i0|Cte & BAE HHCEMN AHZE FHSH/| @ls o
SO0{Zl HH|O|CL O|S S0f, BALE|O] S0t & HAJL Aoj} 23S Cf7|2 detoction o+ toarot

vfo
fpoppter =

L <

FOISIAE7IE S =8 MM HZE £ + ULk o[et 22 Ao & procving
Y =EO| HTICHH, ol stFS AMStL ti¢e| 3D O|0|X|E Feto| A

ﬁ o

= A £ Jtsoi 2 AO|Lh

- LiDAR without mutual interference for autonomous vehicles
2t0|CHE Atg Fd ASAoM 7t S/ WM F SHLIOILh © of
2tO|CHE 7t&ots 4% 20ICh Zhe| ZHdOo| 2ot |0y, st ZHd2
Lt 23X, 52 OE SME BA I 2SS of7|g = A4, g9 4y
o A|l2E0] M2 SHSHX| R SHA & 4= A0 2t0|Ch A" ofHet
= ULk MEtM = 70| Gle 0|0 AIAES JHESte A2 A8 F
KoM S22 Olf Fof dtLiatn 2 = ULk

- Communication based on machine learning

Elastic Optical Network(EON)OJAf CHYZO| &Ef2 BZx AMO| w2t HEtXl=0, & 557/t &df & ME =280 2
8l tiAZ0| Mottes SN 28X SME o7 SHAMLE =470 ZA8t= Mo 22 BT gA2 J7HXD AR &
OtM O] Azo| MZx HAZ FE3 LHI| Qs 7|4 st52 =Yt
- Free-space optical communication
2M F8M2 7o Rstet Y=g HIste ZE TR ! scaningRX [ -1 Central Unit (CU) |
7171, 23 Zel 2M ol WY J|0] @ WOl RAUE iy oM e |
S A | — 1 - control M
4I|- )\l_l-g 0_1%15 E‘Ql-ol- ol 7|§0| 7|7|L|‘ Alﬁ%ol XlBE ;QI- E:g?{l:rl‘vlgr?sﬁl(shslonpam Les.. : 2 axis steerable :
a}tAIA_I- MEMS mirror H

F7| 98l SR dgds & Az Hi Qoh 23ta
2XtQl LEDE 74 S0 0|82 + ULk § LIo7hA, H
o} SAof HIs o gd2 e 72 A2l Sis
AE 7tsotA siEL ol

[
o
1o
o

02 o CjUEoz Susts

X HI V8 M SM0| RO|B 2R (HHZ mstof

Cheh 2 e1Z 7HsH2 AIARSICH Rals 24 FEM ZOpME At 37 Y
=X, ojAlly J|uro] FEA M5 sl ois Aol Sict

WM £ 02 Y FUY M= W7 S 9 A7)

22 U 43 B 202 BFULICL FHHORE MAVI, B, | M ATUSO UYL ATE Y 25 BES
RYBHR, FEA, M L Kol 22 02, TN B2l HEA, o | BIPLC F7, &7, 2Y 121 Y2 58 33
BlLt SO 2of SYULCH XM ATMO| ZYMELS M4, G, KT | of: ULch

So| 7|¢nt BAHREAATA, FTIYNATA SO| YRBY | T3 Xl ATASO| O T HB0| HI Lo
G4, 127 oz ChSFmOIA SAb 3 ARYOILE AN KA | O] OtLizks Mol ME 9|9 BYS S A7
oto| 178 Fgetn ULict UHZ Sl M 2HE S0 0|2 IR YELCH
R

mAH2 2010E0] [EEE Fellowo| XIFEIMELICh 6k 201401 Me|7h $3%h MES CHIFE Zelo| 2k A7t 100 7
o AYE AR FOIME A2 MY FoIS AASUCH T3, FF YL2LE 'The Thousand Talents Plan’o] M|
A3, B30 e A Q2D ATHD N ARE VYDA ALGD YELCH ATASKHE 53 o st 1t
F Fo|Y AL

W A2 |F MI A7 (16~'18)

[1] International journal : 4 / International conference : 6
[2] “The Thousand talents Plan” — China government (2017)
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