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1. Nanoscale Electronic Devices

Al HheR 7159 FoFqol transistors AlA 4 7|2
(3nm, FInFET) 2006|] 7HEsglon, o2jet 7j&s HigoR
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2. Nano—Bio Sensors and Integrated Systems
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Wire width direction Gate length direction

J— #ﬁ"#.
World smallest nanowire FET Lg~3nm (VLSI 2006)

2. DMFETS O|Z¢t DNA A
(1) DMFETOI2t?

DMFET-2 Dielectric Modulated Field Effect Transistor®] Fz}=2
%1 MOSFETE] Alo|E o] el el Uiy St A%
Sk Hiol @ B4 Yoo 2H Hiol e B9 & 93t Al
o|E Y fHE& HE Tl viol L EAS AEShH: WA AlAfo]
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AF7E 27 "ok, AolE f4A2 448 H3kE o] 8¢ DMFET>
labelo] BAsHA 42 ¥ ofzt 7] ATE HIE HEFTOEH
transducer”t & §lth= A4S Zh=tt.

/ Linker
High
diglectric
constant
Biomolecule
- - = Electric
Fleld
= Cument

Low electric field = High Vg
=2 Low current

High electric field < Low Vy
=» High current

- DMFETQ| 7120} A= H0|2 22| ZXf RF0 ME 25 Tl tHalet TF M3} -

(2) DMFETZ2 0|E% DNA sensing

9]9] DMFETS ©]-8-31 streptavidin, CRP, PSA, ZF57a} 242
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channel DMFET ©]-8-3t DNA &0l thgh A7t 18] glrt,
0.20 -
[ 1Neutralized DNA
0.15} | [__INegatively Charged DNA
0.10
Charge Effect
< 0.05¢ Dominant
2
- .
-0.05
Dielectric Effect
-0.10+ Dominant
Neutralized Negatively
DNA Charged DNA

- E31E DNAt ST6tE 2= DNA ZE Al DMFETS 28 HY H3t -

Korea Advanced Institute of Science and Technology / 05



06 /EE

AL
w5

INTERVIEW )

re
4
>
=
ol

f0l| CHahAM ZHEHS] A7H5H FMIS.

0
Ml

o el AlE 53] Qs AFALR 274K 20
B4 TAH] daUth A A7 £
]% e EH‘GI- _]}JJEO] uH_'O_ il—7];(]-j_ 2401140]
Jlueh W FRdels AT ARFETIY 57 A
PI% T B2 AR o] 4R FuA SE
1] Aol 4l AEAE B A AnhE shui
A7Ael U918 /122 9gct £ a3 Uy
MTU ok§318 7|% ste] A A8 mRsta 9)
SUTh 291 A8 ATUe 2HA BeY, gEE B

O i
o o o
z o=

= Thad

o oy 1o e

4 1o Mo o
O]

o Mo rr
1

o

ik A FEATE shal AU o7l o2 At
£ g2A Al g getdsol Ashe Aevt wa
d H8 Edg] :rL—‘:l X‘XI %31 open Ho| JojA FFATF

371l o %

BAMN ARSI
Le?

ZO0IE O{EA FatAAl =N

]3'% o e oyt 1990%‘_
AFstas Ut 1o A
43 transistor & WE= 740104
)\‘4‘3} 1 GA] 2001HE A ARp 24} 3o 7Y A2
2719 MOSFET& WHEigUTh of2igh tie At 22
379k 98] FHe vegt AS AYztsl & Axt DNAY &
WA o] 719k v TS FF Aol A FasHA
B237] wiEolpost—docTHg ol A Btetat, Hpo] @ AJAE
otat, 7| Al g ek, ARt waeEat $A shpthe) BlE

HUEE A4E shsyTh

22ja vhA KAISTO]| 944 3n 2719 ERHAAEHE T
AEU I o5l FE & AR Az s Egk=T)
F2Y AAE oz B T Yo] ofF wA|TF F8ke] &
A5 e Oﬂ E7HA 7 Aolet AYzste] o] A o]
A £ o Wl AY S sty Alojst
£ Aol 7VeskAl gAeTt g Azstgisynh A
o] & &ols &% ol SHE Hofe & Uil YO= E u
tdolut Hio] 9 Abglo] AH Aol AHslr] wiFof| o]
ot AFE Aa7HA sk SlsyTh

wsHO| ZostAl= oh=0f thehM ZHEHS| AJHsi F

Mg
AZE AT 249 BT gl A8 e e 44, 44 A2
A7 223 o AR} 3 PO WA S 93 1
MOS 27+ 7] 31 %

&Ytk #1 transistor O]E—Q
= A2 42 48 et g

9] Bt st oo

S Eo] o] Q9 Axp7F At o] H=A] 7HHA
g &3 A Yot & A gotA] SRAES gt
bioelectronicsE 7I2 A+ 2 & st&fal Azt Syt

U4 71& / sigma760@ka ist a ¢, kr



ICU

ICU YHEES FH0lAE H7| U FRZSISIO} FASE

Fo| uEI ALES0| SHO0IUY, ICU tl=S2

| T
ot FI0[AES} ICU YEOIM SEtofl W2 TS AJistaxt sict.

© cu sz

ICU 58 Yot 4= 24|t AJetel uhE 7lo|AE A
oA Aoz o]ZolAr} o]9F TalAfo] =% o}l
A 3t1e] A9 mE Baj7} olatgln 20099 & Fho]

E SHIER o|Roldl FY2YIAH A7 WA Y
Qe shie] At Aol £33t EHolA 1CU
g0 B SAS) YA PAANFUAT 1| FH HE
2 BesL7] 9l WAL 0681 B WA 592 o
E= sfo] A} 078k B E AL B Fote A3t
8] 8|4 063hY HMAHE 3h9 o] FRERIINES AAE
gk olS We B9 oA Sustel ICU Fie
B3 SIS AL ANFH 5 chopat w2l stk

AR AR FolAe] mEw /& 1CU S
20094 B37]7F E7el7] W7 FlolaEd] B4t
BHE Ayt AAE 1A QoW AHEAZEES Yo} &
At |t @& 71€ ICU sHE0] AHA19 g3 4
A7) 9 AATIIY AAEE ABsAoL) 0sdE
ICU 4ot 099 % ICU st adoz ket sHE
o] 7ol ThopRt S sk AFslgirk B

14 o] B BEL slo|AE AxtutE Hkshs 7]
& ICU SMS<5 of ¥/ oksolufe Aol 7]& ICU 3t
HEO] o)5at A THBEo| T3k B9 ofRo| hatol
SRz 4998)e) Aol Aa s 073hA TjEQ)
Aes o= 7| AETE o237t SEAl TIES
SHA| Agshlrkal wete), ofn] Ay dEE A% A o
Bl 2 a2 2 AR 9lon [CU dYEL we yl2e
of tefA e AU it OWUP 71 ICU ¢t

dE 02 Aol A0t W 13 B 13

g o

'S 7|H2Z ICU O|ALE|7t AIZEX|HA ICUSt 7H0[AET} e
SACE Ol St7|7h A|IZE|HMRE ICU SHMS & Y= 0/0| 710|AE HHANM +HS E1
=0 °°'%1.i Mt E7|otE|, LIO|7|AE S Cefet TXfat Ao HOSHK 7|Z 7I0|AE FHAta} ot

Y o

o

%15 SEIC OIF| ICU SIS AHAIAL Flo|AEQ] U
olom, B3 sHse =

MST} 22 W Si%Ct
of 7HE 2 ®al2 /R HoE MZEL ICUS HEEMD HAIZE 9
12 47} Fj0|AE FMRHHMEHEE HMtE JHo0l7| HEO|Ch ICU SEed

< ICU F&ofl F4#Q of&o] AujAlo]iet. shA|T A4
2 ST Folo] 70| 2E7} ok ol5g F5hA Bk,
=ar Il oo gL E3LS Eglo] stw WA
75 12009 9 Rkt Hak @A [CUY £A7F 7F
0]*‘5«1 = 7} Eth= Aolth, 1 ¢foj= ETRIE HlI&
o ARE aoke] AAZF golsid H, MIT Media
Lab, Carnegie Mellon University & 71& ICU7} Zt1

Ad St STe] mEY SR HARFHArEE pme] A
4, B AYE T AR A ol Tl aEoN g
o] 5olct,

ahA)t Flo| AERTE Se QIsta 7 0 2 [CUe] st ot
gl Alelameq £9% Zol £ AelAE) S8

& 7k 23517 wg 3
O|AE O] ALS|A] g /dut *lﬂa 4|
7} A 2 BEAEoZ A HH ?IZ ZAA AR O] SR
7]- -—7]—6]—1:]—.‘:_ x}x%o] ol vl TO7 ]. é

ol st Aot 4, alel 3] 7

S5 71 42l LAk Bt Blo] gick

O =z

d]

ot ICUS| &E

r

ICU QAoM 7H 2 402 Auct 22 Bold 24
AT TP AL ol | 22 Uads B3
of YBIe YT BT ALolE AYIE WA F

Al S ArE A 4 ks Aojnh EESP 7}01“5
9} ICU4 Fgol oyl ﬁ/‘dﬂ gRA Tho] B A o
ABE A7IsAY Zrlele Qs depd 35 o5 $4
o7l HhEtEe ofio] Azt 5 }6‘} | mol ho]AEe
e A A7) wEA AP 4 gtef] §lola o
g oA ICU= 7| ICU 3K o’é°ﬂ7ﬂ e w2 oI5
S 7 42 QE B B3-S 2AF 4= Q19T

AN BRE HAHHOR vt o] AE FHER
E 7]29 [CUSIEL A9E = 9lor AW & A
H A5 o] FaAL ICU AT 204 7Ho| AE An AR &
shiz 59 @<l B3kat of2lgo] LA, £t 7]
10U 2459 RLEAS} ol F slolm2 wilole
KRBT A2 HoIAEY tiro] AEE B3} T
= Aplo] ) HekaA) e

A

Bl OrIN 100 gY o

o

A713% 71X} | gadange@kaist ac kr

K A | S T

/07



H™Xt Division

S

| AlAR EA

4>
=1
o
B
i
ma
3
30 0
rIr
(@] ,

4 B AFY 159 42 ¥4 ¥ Communication
and Computing Groupol™ HA & o= HA
(ComCom) Z1Fol2t =&y, &4l 9 AHF%E 1H2 4 od
67H 5 5 34 % HEYA 2okek AFEH 9 SOC £oF &

FE #oFg SAHLE wEo IFolg. A o] aEole
7‘47] g AdAs e Ashal e F 847 A F 2999

A M

4 2 A#" 1859 54 #
wg, FRIB7|edeg Y ol&-& e, 1T
o= A 7145*} ZRAEY AR 25
ix]—o]oh:-] o]aﬂxﬂ = KAIST IT

juj

rlo
e
N

o= 2009‘—45 7}0]
S AAp5sh ok ’\ﬂfﬂ 3‘4194 fi}x}%oﬂ | =

Fellow & &+ < $92%, BA+ 2, Y A
(Wearable computer)-‘er}:A H-‘,:—-?—Z]-?j 1S w4 War
simulation #oFo AFFAe ZAEZ 24, Future
Internet &0k AFFA4Ql A& 14>, Shannon A9 71
A B3 AA Y AAZIE Bl AN B AR
ofAJot A& FEFAALS 22AFSE X9 w4 [PTV Eof A%
Zapel HEF, 954 2%, CDMA 7|&Awe) 2ol ey
@ 5 AT B4 W AEY Hopol fjeul fEFASo]

o 21§ %3 .

of]

==

196061‘41 ZRE A e QIEYE o]F WWW7|& 7HEat
92y AR A Hao FEr|e Wy Eol 54°*°Et1 409

9 ool AREY 42 SRR uHe] H9ke Wuk ohet
A %

AHAE WAL EAS 42 BT S P Aol L,
2ol AR} AE o] FHESHEA}? Qe olets Apolu] T3t

08/EE

SOHME B3i50| 20092 E HMXfak= o 0|4 670 IE0| ol 3742 aES = LIFOEICE 3702 O&
Al 2l HER L AXE 2 BN AJAHL EE Newsletter= 884X U A|AH OF AHE LIS
ommunication and Computing Group, &, S41 ¥ ZHE JE0| chsl 2706 E== Sicf,

Major Course Division Group |

— Communication and Computing Group¥y -

|:|.21|. 7l-|:_|.- .g%l-
O=Z OftH GIES0iA

o] AFdt= AR} Au|Ao Ao grEsin <lEUlo] %17
E el dojve 289 dAE dAE 4 deT?
AEUE Fall AtolH FtoA vhis S 2y A=
A=7t? ol AEE] "obr] fsiA dA AdEA 7Y
TAE TEHOR FE] A AAAZL ALY o]
‘AW o2tz o] 522 AZtE It 20069 w2 e}
I AR vFAdHY A g ddS MEstar MRS
Aol AtulE AN&387] Ao olo FAA §¥2 EU
FER 20079RH, e A&, S 5o T 2007H R E
ol IEf Yl A-EA ol A0 & HolEaL Qi)

54 2 AFY 15Y HHE o2 AdE € AlA H19
‘HHAHW 71& 9 QA e Atdo] Hi Aot AFEEE
“Everything on the Internet’& 3+ Au]x ol=z} chgt
2ok breakthrough 71&& 7Hdst= ZAolth old3t 7|«

M st=go] F49 7€ 7] 9 AAFste] el
AFshs A2 E7Fesh Al o] stEgo] F4le
IT 12} A4HY, T 2ZE Qo] F49 IT 22} A4S do] Arj&
FAY IT 3% A Aldlell st g 501, o584
MBI A(AEIA) O] 7HIEd o 28 HEZGEIEY )L T/E
AL = et ol 77 stEgle] L AA ol QA ok Aju|A
of g7l wjZolct, Eo AA s 29, nlAEU 7<= A
olgt QI7to] AtolH F7HE Fall A7) Wt MEE 7HA| ol
et A B3 = glon ol oFEo] IT £ofe] H47}
5171 Hop= L=1—7P7} eojof gith= AL Yujgit}, E& 47t
£ 45 £550] ol A2 F435tH o] & ¢H t& 53
A&7 2 £ AT £L E471 ot £ gho] Yotk
ol Ao A= A2 ofltt, wety A 9 AFE 159 ws

2Rl the Aol 40| ofugt ulef IT 32F AH) A3 <]

4>

ol

Fo] @ 4 Gk opIHE B edAEY AFAE FY
st Alolm, 7k Aeel B Googleol, W Vin

Cerf (IBU ox)7k B4 X AFY TFoIA S5
7ot
Ao AR ok AA Eejste] /U £ WA

". ’



33, 2] 71 £ AAFE, AR /ML E A%
o= R 4 b, B4 ¥ AFY 1FL 290 AFHS
FAS] 7w sHe Hobg dFdthn ¥ 4 qlon ol
A9, 38, 2ok 0%, AR, WE 5 ARA 3B A Hopole)
B3} HBE Amsh Hoketa W 4 gk

o F.\ﬂ
Bl
=)
i

o2}
= oleiet ciapgel BT 4 glo] 1§UE 1 54
sy g om 2ofshl 5] 1ol
: #9 188 18 S0l 9t A2 e g
1L 201095 AT ATt §
S w3134 Aeel AU L A, 712 shag)
A Aopstan, Wk BYe BES A4
S M S D A S Aol S
Al o1 919 2122 2000
o

=
il
o%

st B4 B AFY 1S T

AFS W

—Communication & Information Systems Lab.

Mo as

—Communication Networks Research Lab.

28y me

—Communication Signal Processing Lab.
0|g= =

—Digital Communications Lab.

HIEX W

—Information Processing System Lab.

olgs @4

—Mobile Communications Lab.

olg m

—Network Architecture, Design, and Analysis Lab.

S us

—Network Systems Lab.

MEet

—Scientific Computing Lab.

&ols us

—Statistical Signal Processing Lab.
Sz 24
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Foreign Undergraduates, Talking

About Experiencing Electric
Engineering in KAIST

For many students who entered KAIST in 2007, they are approaching the
end of their spring semester of junior year. Foreign students in EE Dept.
have already experienced more-than-one-year study of their major as well.
How do they feel now? How do they adapt to new environment in major? EE
Newsletter met and talked with them to hear about their stories in EE.
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Interviewees

@ Nguyen Le Kim Khanh (Vietham, Junior)

q¥

1. Do you like your major? How do you feel after more than

> Andrii Omelianovych (Ukraine, Junior)

one year study in EE Dept.?

@ Yes, it'sbeen my favorite mgor along with Computer Science.

| fed good for things that you can move and contral, just like
toys and cars you know. | always want to make something that
more fun and interesting.

@ Yes. Good professors, environment encourages intellectual

progress.

. How about the courses in EE? Are there any courses that
impress you?

@ The most impressive course is the Electronics Circuit 1. My

professor was Kim Chungki. He's totally awesome with
sudents. Even though he's old man, he took students out for
dinners and we were having good time and good
understanding at the sametime.

@ So far the best ones are: Digital Systems Design, EC1, EC2

and Communication Engineering. Telling the truth, this
depends on professor mogtly. | believe every EE course can be
made impressive.

. How is the atmosphere in EE? Is it stressful sometimes?

@ | think we got alot invisible pressure. | think it's because most

guys are smart and you have to keep up with every one.

@ Sometimes, but it's more about persond characteritics | think.

For example, | think it's proper to give more smaller homework
for Programming for EE rather than give 4 big ones.

. How do you keep up with the pace? Do you have some
self-experiences in working efficiently in EE that you
would like to share with us?

@ Coursesin EE Dept. are usudly tough. | try to go to bed before

2am to assure my condition during daytime lectures and try to
make a schedule for homework as well at every week's
beginning. And it's dways good to choose class after 10am, so
you can keep deeping alittle bit more.

@ Discussion with peer students brings out some interesting

aspects, that helps deeper understanding of the materials.

5. EE seems tough. How do you balance your
and personal life?

@ Well. Doing EE mgjor is basically doing hard work, you
have to be self-determined and move forward with your
dream. So, make sure that you like the mgjor before you
make up your mind to join the department. Besides
studying, | also play sports every weekend. Without
weekend sport, | think | couldn't livein kaist.

@ | believe that sacrificing some part of life now will pay off
in thefuture

A good way is to plan, which lead to appearance of some
free time due to more efficient management of time.

6. You are doing EE lab 1 now. How is the lab? Is it as
tough as you heard about before?

@ Wadll, you don't need to worry about lab | since there are a
lot of sources you can get from seniors (most of them in
Korean so | use Googleto trandate). | dso heard Lab I just
easy as digital 0-1. Probably, Lab Il is the mogt difficult
one since you have to have strong programming skill and
more freetime to work.

@ |Itisnot that tough as described, but sometimes challenging
since the probability of mistake before making everything
work is high. We should be careful, always.

7. As an EE junior student and also a foreign student, do
you have any problems that are hard to cope with?

@ | think | have no specific problems with EE and my
problems are usudly the problemsthat other foreigners here
are facing like difficult getting friends because of language
and culture barriers. Foreigners usually hook up with
foreigners but the thing | don't feel good is period of each
semester is too short. | could have been easy bresthing if
every semester could get longer.

@ | probably don't redly have big problems, but | fed lack of
access to information from timeto time.

8. Do you have any further plans for studying?

@ | got plan to study MBA or joining MS in some robotic
labs. Though, I'm not clear on mysdlf yet.

@ | will probably like to try to apply knowledge acquired,
don't redlly know the way yet though.

Ling, Liu / smartlinn@kaist.ac kr
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