mlel wbEA aAE A
(Future Semiconductor Device Lab., FSDL)

» 91X): IT-3%3 4075
» A3} 053-950—-7844
» E—mail: dae—hyun.kim@ee knu.ac.kr

» S ¥ o]X]: https://fsdl.dsso.kr/

T ATATAEd
FRE@S AR 24
L% oA AR
CUDRHE ¢ @A) 59, SAIE, ek, 2, AaH
AT AE4, olRE, QUA

Al
—

OJ2f2t = M| X} A

of

i

(FSDL)

T HtEH 2/ AX/E EEA
https://fsdl.dsso.kr/ = Terahertz & YAHFEE =XTS

= g, HAIEE), 4USEHE(N), « High-power GaN 7|8 Ax AP
HAlapE(3), eEEATY@)

Aoy 2% Al

3

2k

—_

a7

M &% P

dae-hyun.kim@ee.knu.ac.kr =
= 053-950-7844

= Multi-Bridge channel FET (MBCFET) &%} &7

b

X AT

@7

Il Mt

= High-power GaN 7|%t

=  GAA MBCFET &%}

/

yumm |
chamét
s

Drain

G, < InBahs MWWon & (Lund)
nGaks NWon Inds

< Benchmark. @300 K >

ol

< Benchmark. @4 K > . S Won': pickido
@ < Noise benchmark.> < Q factor benchmark. > © % ncans . NS on BRG]
150505 07 08 =1, = xt_ e, B m om w = z thiswork 7 SIMEEON ) 8] 7 Saramvosersina
® MITITSC HEMTs. n | lu=0 '."il ﬂl | (8-NS) @ USNSMBCFET:(N ‘g ... this wo!
12 & R, 5 - / f " E_ INS MBCFETS = & (5:N5)
2 i1l = %]
fa E|N /=@ |Es g E
e kK E 4 miswon )/ / ] 54 GeSn 4845
= e @ —/ / UE; T Gesnamns E | ¥ MBCFETs
[ - 1%/ 1NSMOSFETs ~ MBCFETs &
105 . Ewl T 2 age i 2
ol &) = & | Ve 2% & 880698@3
< 0| i o 2
03 N 150+ o, 80 1y 0 _
= | @ fn oy 1 14 10 20 30 40 80 100 120 140 160
B Y 0 W T, [nm) S [mV/dec.]
L - . - EE T S 10 10 @0 0 N 6 01 : : ;
£, [THz] f;[GHZ] I [mAlmm] § [mVidec. + First demonstration of Multi-stacked channel

* Sub-30 nm nano-device technology.
» Record & the best balanced RF FOMs not only
room temperature also cryegenic temperature

* Sub-100 nm nanc-device technology.
+ Record & the best balanced low noise FOMs.

InGa,,As MBCFETs.

*L, =90 nm S-level stacked In,Ga,,As MBCFETs.
2 Uoas =74 mSM & Q=78
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- Conference
= “Single-power-supply compatible cryogenic InggGagsAs quantum-well HEMTs with

record combination of high-frequency and low-noise performance for
quantum-computing applications”, 2024 IEEE Symposium on VLSI Technology and
Circuit (VLSI), Hawaii, 2024.

“Lg = 60 nm IngsfGagsAs MBCFETs: From gn maxr = 13.7 #S/mm and Q = 180 to
virtual-source modeling”, 2023 IEEE Symposium on VLSI Technology and Circuit (VLSI),
Kyoto, 2023.

“On the universality of drain induced barrier lowering in field-effect transistors”, 2022
IEEE International Electron Devices Meeting (IEDM), San Francisco, 2022.

“Terahertz InpdGap-As quantum-well HEMTs toward 6G applications”, 2022 I[EEE
International Electron Devices Meeting (IEDM), San Francisco, 2022.

“Lg = 130 nm GAA MBCFETSs with three-level stacked IngssGagsAs nanosheet”, 2022 IEEE
Symposium on VLSI Technology and Circuit (VLSI), Hawaii, 2022.

“In,Ga; As QW HEMTs with a record combination of fr and fy.: From u-relevant to
ballistic transport regimes”, 2021 [EEE International Electron Devices Meeting (IEDM),
San Francisco, 2021.

“Lg =19 nm InygGagAs composite-channel HEMTs with /7= 738 GHz and fi.y = 492 GHz",
2020 IEEE International Electron Devices Meeting (IEDM), Online, 2020.

- Journal
“Pushing the boundaries: an interview with Dae-Hyun Kim on terahertz devices”,
National Science Review (NSR), 11.3, January-2024
“Analytical and Physical Investigation on Source Resistance in In,Ga;-As Quantum-well
High-electron-mobility Transistors”, Micromachines, 2023.
“Impact of Output Conductance on Current-Gain Cut-Off Frequency in In,Ga;As
/IngsAlpseAs Quantum-Well High-FElectron-Mobility Transistors on InP Substrate”,
Electronics, 12(2), pp. 259, 2023.
“Sub-50 nm Terahertz IngsGagAs quantum-well High-Electron-Mobility transistors for
6G applications”, /EEE Transactions on Electron Devices (TED), Vol. 70, No. 4, pp.
2081-2089, April-2023.




“A new methodology to analyze carrier transport properties for In,Ga;-As quantum-well
high-electron mobility transistors from transconductance in saturation”, in /[EEE
Electron Device Letters (EDL), Vol. 44, No. 2, pp. 229-232, Feb.-2023.

“Comprehensive modeling of the extrinsic transconductance for In,Ga; As/Ings-Alg 48As
quantum-well high-electron-mobility transistors”, Solid-State Electronics (SSE), Vol.
197, pp. 108484, Nov.-2022.

“Vertical homo-junction IngsfGagsAs tunneling field-effect transistors with minimum
subthreshold swing of 52 mV/decade”, Solid-State Electronics (SSE), Vol. 197, p. 108447,
Nov.-2022.

“Extraction of effective mobility of IngsGapsAs/IngsAlpsgAs quantum-well
high-electron-mobility transistors on InP substrate”, Solid-State Electronics (SSE), Vol.
197, p. 108446, Nov.-2022.

“L¢ = 50 nm Gate-All-Around IngsGagsAs Nanosheet MOSFETs with Regrown
IngsfGagsAs Contacts”, Electronics, 2022.

“Physics-based analytical channel charge model of In,Ga;,As/ IngsAlgssAs
quantum-well field-effect transistors from subthreshold to strong inversion regimes’,
IEEFE Journal of Electron Society (JEDS), Vol. 10, pp. 387-396, 2022.

“A Comprehensive Benchmarking Method for the Net Combination of Mobility
Enhancement and Density-of-States Bottleneck”, [EEE Electron Device Letters (EDL),
Vol. 42, No. 6, pp. 804-807, April-2021.

“Sub-30-nm In0.8Ga0.2As Composite-Channel High-Electron-Mobility Transistors With
Record High-Frequency Characteristics”, /EEE Transactions on Electron Devices (TED),
Vol. 68, No. 4, pp. 2010-2016, April-2021.

“Impact of Sulfur Passivation on Carrier Transport Properties of Ing/GagsAs
Quantum-Well MOSFETSs", /EEE Journal of the Electron Devices Society (JEDS), Vol. 9, pp.
209-214, Feb.-2021.

“Vertical InGaAs tunnel-field-effect transistors by anelectro-plating fin formation
technique”, Solid-State Electronics (SSE), Vol 164, pp. 107681, Feb.-2020.

‘A unified method to extract the effective mobility in InGaAs
metal-insulator-semiconductor field-effect-transistors using scattering-parameters”,
Solid-State Electronics (SSE), Vol 162, pp. 107644, Dec.-2019.

“Impact of in situ atomic layer deposition TiN/high-k stack onto IngssGagsAs MOSCAPs
on 300 mm Si substrate”, Japanese Journal of Applied Physics (JJAP), Vol. 58, No. 4, pp.
040905, April-2019.

“Long-channel InAlAs/InGaAs/InAlAs single-quantum-well MISFETs with subthreshold
swing of 61 mV/decade and effective mobility of 11,900 cm?V 's ', Applied physics
express (APEX), Vol. 12, No. 6, pp. 064003, June-2019.

“Lg = 25 nm InGaAs/InAlAs high-electron mobility transistors with both f7 and f,.y in
excess of 700 GHz”, Applied physics express (APEX), Vol. 12, No. 5, pp. 054006, May-2019

“Scattering mechanisms in Ing/GapsAs/IngsAlpsgAs quantum-well metal-oxide
semiconductor field-effect transistors, Solid-State Electronics (SSE), Vol. 151, pp. 23-26,
Jan.-2019.
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