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Multimedia VLSI Laboratory

A= ATl

271 BE7|e] HER Qle) 7|29 ARAGmA} HAE d
Eujtjo|2 F3E= 2ol F45] K8 EaL ik Multimedia VLSI
Ao A= TeFet HEjndo] AdM2E 88408 M 4= 9=
71€S ¥12% 4 hardware 2 AA A HE 145 memory
transceiver & 44 GHz & CMOS serial link transceiver A4o]|
o|27|7HA] Y& A+ FaYstaL qlrk. 1993de] AHE o] o
A G 53] 52 B3 S AAAIE ARGk o T F4ke]
A eole-5 v & Ao 'HER|t o] hardware 3472 7}
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Team &2 745 0] Qlrh
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— 3D Graphics Processor
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19824 AMStifsful A &Y

1986\ : Stanford University AJAt ¢

1990 : Stanford University 2fAt Z¢

1990~1993F : Postdictoral Fellow at Toshiba Corporation, Japan
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Ofg=11/0X|E
2 HHEF MAIZEI=

E{2 CHO|RE (RTD : Resonant Tunneling Diode)S 0|6t

FEE 14 Aol wsHE|eR 2147 ZEE o] Higkg Ui
a2 WA Y AP ol Aty 7Rk 39 HY to]le &
(RTD : Resonant Tunneling Diode)S ©]-&3F 2Pt 214 A A2
U2t HA 32 7 A5 3fsto] 22 ofd =19t A F4l
& AH3 29| A RZole} & 4= gl 2T WRY| =2 40
Gb/s & 4Hj1 HE|EHA 3|20A 7]E AA XL A5 ] 53] -
S JAAQ] oAt a T} 3B Dt skt

e FARam 7|5e] opd 2/t Y HAIRE 7|e 3 E
4 tho]o= 1.§9 HAulEAF (NDR : Negative Differential
Resistance) 543} 214 A9% B4 A3 or BEsio] ¥
71A8% 71 AR, gApad 7|8 2usat BR7] 329 7
= A 7P oA 83 714l FA1 Si CMOS 75 J A3 = At
e S5t Ao ARE AYHAE 99 % o)) &7 A3l an|xd
B (/170 v Ay G, xbaat 78k 40 Gb/s & 441 B

(B, z1F0t 27| 2|2 4sH|w)

0.15 ¢m 0.25 um 0.7 wmm
e CMOS SiGe BICMOS RTD 74Ut
e Herle Amale KAIST A28 71%

[Ref. 1] [Ref. 2] (KAIST)
2 Sl 27 GHz 25 GHz 29 GHz
064 V /
2 ol o s ey 0.49 V
Phase Noise =lala
-93.3 dB -93.2 dB
@ 1MHz offset | dBc/Hz AResHz etz
-190
s -168 dB
a4 ] 5 3B /Hz dBc/Hz
1A L H] A= 146 mW 22 W
(HIAZ H]) (1) (1/170 : 99.4 % Z+2)

(1) SSXIE : Lx7]9] FHERl M5 HuE0] 245 SME It XH2 TlAH| AHIHH0|
el 1 mw & 71Eo= el Ot FEFE 1245t phase noiseS4 H|u,
(2) 064 V /12 V : VCO Core Xt/ HHIH X

(E. ZEIZYM 2|2 4sH|w)

CMOs RTD. Z]%t BTD ZIHE
P HEI= KAISTAA 247 | nlads2srad s
= = 90 nm (0.09 um) 15 0.15 m
[Ref. 11 (KAIST, HAD (KAIST, nla)
R 40 Gh/s 40 Gb/s (O17)%% ey 100 Gb/s
AR 4@ 110 ma 37 mA ol 4 mA
SR T & 51 70 H 51 M
(A% v ) (13 : 66 % ZH2) | (1/3 1 66 % 7t
EEESTE 132 mw 87 mW B 10 mw
(4] FHu)) a (2/3 : 356 % Z4) | (1213 : 92% %)
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A5 HiEE FAEH 4o A7 Fo =53 16749 AY 54 A5
2 5749 7% A=22 FAE0] Ant A= Ald2 P-FCB 7|&=
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53] 4% WA J Yol FaE e s ARIARFU7]
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1% W] AT o5& Ee 4 doH JHEE ASY AAF
Al 5 ot A g A QlEHlo] A 2| g,

7|k, “AntE mkA 7]eo] 315 o AsEH A4 AR
e o] obd U/ g SollM AAZEeR ZHHskaL A H3HA
Aao] Fsan S 4429 Belsk BRF WY ARA B4
DEY B 5 ERE ABB Dol

)

e AEOAl o Sl

e
15cm x 15cm
Adhesive Plaster
Kl

Inductiva;:ouplad
Remote Controller

- ADE MAS AESI= B -

uAl 9o QlejHol

[e]
A= —6_
Be AEHA Al felE

SlEAlaL, AUtE mhao] afof gt

3 w4 AT 48 397 Ak
we A

F&X 71A} / s01i0329@kaist ac kr

/07



i 22l BEsl2 2 Wileh Lk =Sl 4 9l oleisls, 2} 52
AT S SIE S2ABOD SERE UaSHn BaT ANS TOHECH Ol EE Newsieter
SolAf el KBS HaTle2

71E SAY Hugt £91719 SakEths A EAE be Y
d Yrf, -8 A7IE KBSOA = A

A. A= KBS W3716d74 ATU0R Q= KAIST At g A SAklA 5
skl 988t 7IAFEQU T WA QlEH QAL ¥k F 7}R] AYzto) TATFa o] k= A éﬂl AL, AZIA Dkl Hlrk= A
E9&Ur) ok %KAIST SujdSo] H7]4 Holol who] X&3} Zro] Sqlssyth FYEL PD, 74, ofue A, WET|E, B
L A7 Hom EAT= AM, J8a AEF 1k Sy 749, IT & ot A8 2ok 7l ol Adxdo] mof v
SolA o] A7} 5501 Elow A= Azl A5yt & ZrIgoleh: Avas U}—Oi AAAE A Algdth= A
o] uof o Yatsyth o] HEe ﬁdwoii% a4y
2, 9o FohaAbETH= MBA £ S48 & A2
A. A, Agd o 7t 41& Azte] 9lded 464 yd.
o] kg YA ot I thgo g 2 ekl AAPd A
Atz AskshA Hdsuth At 2okl et 2= A= 7HA
oro 71o| 3t n|elo] Jare u] ALYt} Medical Imaging®-2 A, EE718A2 W% 220 ARE I AAEA A
ApafopAchs AZFS Fa KAIST Y& u4y A4S A g A BolA 71EAd Bis ek syt 8
syt 2D ©H Akl MRI, CTE 3DE A LAk A = 7ledy, W7ledT, BEAR7Is (VAR $A, 2t
2 5o E&S Z= 3D & dgy Ho]:, 1 Zo| = 7R} YA e HE) $F 9 FAVE HoF 5 A VAR ERE o US
7 HokZ o LslaL Ut 7 YA AL oAlEo A= Ykt A Yok, 7lede #2227l W rledd JRE S0
S} 23S 71551 A SRS A AA WAIAL §1= 1 A glom wWErledst B wrivo]l B oAd WE Al
& 9olE 4 Sl Bokdyth Zagt At A ssk lsUd HEAR s Fee 4
wopd IR0 AZ7|Ho] wheh AFA o Wz e IS Al&te)
£ AFE sk glon, $& 4 $A7|E Hoks AtE 28
ago] || whet JeetA F/sALE AgE 4 =S sk
A. KAIST tjstgle] ohd 2L & Lyo]7} ZOEH Zubo] gl Aot FANE S Fof 229 EEER ARAESNA Agst
Uk, 2=zl s 2dstA 27gslof st trol Sk, KAISTolAl = Y55 sk syt
Medical Imaging o5 A4 Fwﬂiﬂﬂﬂﬂﬁﬁiodﬂﬂ
ARAFYTE galo] AR ok el A Alg Atgiths Zlo] &
$2Y AR 147 TS shAd T iyt Bele A. AAF 270l AMAAAA, BEAA, diEYAA 5 3H
Hoe 29lo 3l ARATaYo T WAL aﬁﬁ?ﬂ ThA] A of AA Mad dFE shlsyth. Auf=Re e 4% b
ZH| A= A zto] S, BT 2o 45| vt olE|E wo} o5 gy} YA aNE Algshe dHE Al
Zuato|n] o] 9l wo| Q1S thE 75_]-7—%% LT oar Adsto] 2 sHHS AZsle dolgdet Wrt whe stHe A
A ET 9 5o Al 7kar o 74 At A At —8}911113} ] =9 NS0l AR Erh= A2 MoE Aoyt o
L A2 oS thgoyzta AR ol =R} Qe A Toﬂ o Ji= HE A Eokg FAZLRE ofdfiet=t T =&
T AL 7k Ut 2oL oA BHalo] gl Hols B 5] 1,]1:]-
9l Z3|3to|| tidt A0St AF SolHy ojwo] vt F 2003Q9HE metY WS st g5yt DMB &
o] AT Pk 7] oH YL mEL QQETH ALGo o E%HH T AL FALA, 3] A S, By
HelE A7I7EE aFek Aol syt o Hrtd|og AH|A JiE DMB SA A4 7, DMB =9
29| Do ot 727t WS FaS U Aok vl 3 I 71& MY 52 FsAS U AeS tAE gk oA
Ao] AA| oke Abejol A= 7hx] ob= Ao| Atk ALY BE HEuA o SAFES T ST 5 e A2EE
o AAF EY 5 ATES] ARkl B Aol LGAR SR QYT 20064 HlEeed 8 20079 WE

08/EE



Ab 22 AuprgAlzied dE®d 4, 20099 A4 FHx

KBS EWelAlE| 2 44t [EEE, NAB, IBC, ABU, $4183] A

A583|, HEEEE F = % 7|LE 309 H ol U=, £

1571 &9 2 55 59 A= UGUT e Bxs

KBS7} tAd A 3ol A 2wt EHE BAES Asstn

PEF5 AdE Axste] BBCS NHKY A& 4 = 229
l

IS AR o 3

N
N
>
)
lo
U

o o
=
rlm
r>~4
rulo
P‘L

kl
E.
%
l-ﬂ
st
>,
_IHU 2
S o X
N &

W g,

A. A ¥R AtS 5eRow ﬂﬁo}a}% AJYct. sk

DANTHS oAt FolX| 5k BHEE 24417F OO 2 A1§3
£ Aol gl Wi 18] g AR QT olEsts A

2, SAGIA AZ BBAT YA AL 5 TR Seleelt
Akl GOIBHE ot 2H3 S AR S A
U, vhaby Alzo] Yot W 5] o

= AZHE §HeA] Botutok ghuc

iy

%2 rZL'

= 5S4 2ol TIAZIA] T Aol glof B
ol TRt okl sl S sk, EafskaL, AEdst
i, Azt Fee-8-& she Ayt of2dt AN 2=

FHE A2

2 4Ho] 2L 1 3
RS ZUT oleid WetE 2oleln wel glx nle)

S8 7195 FAFI AT, A7) Hokwr nAFH 719
e st Yyt

Ul WA Ana 43 712 SEsh] 98 mesit Ay
o S, £, BB 58, 24, AF 5ol ol d9e
AU oleid A5 Aol AkE And HHZ g Ao|
1, 24 e 5719 JTE T 716 gk =He
A3 iU eZel mA FEE/5] ST AnA 4 AR
S22 uhs) £O@ FF ot A%, 54 FolA 2% 7]

312 27 ol3huh,

ohl WAL 4R, A9, Gl BEE s AYUT FEL &
S3tsfo) obd S-§THAL, o) /1% =
Al AEEE sl Fastis 3
o stest 9] SJalAt 7149 ok 2

Ir

o] oy} AlgE oIl
= AlFshe BA, A It et 377 eyt gof
ZQ3ch =8 A4 7 2A} §9 AT, 3 A
of| % OM glo] SJol2 ALEsTh WA oo THE T

Atg|£9 EEQ - &&7|ed7EE

SO 7% 300 | ekl A D A4 o
£ Hofol gt & ye ojshg utow
el AT 200090hE 714 w 1
QU Aol she 714, S Bk
38 4 QlaUth Aok e 2 A
B}Lo] ol Rl T3t A0FS Al WAL

& it 4302 g A A2 o

b Ayer Z419] A
| sk 71 4b0] Ao}
A1} 3HA Abgel ot
7HAoF Futh, Abg
AT Fe8E AT U
A ke Aol ot Boje
7}11‘?'1 IR YW 7/'4\01 %E}. clan Qﬂ%qﬂ} o] Il A T A
Ao] §50] ofd 355 e A8 TEHZVIE ¢ UEE =F
ok i,

A EEA AEAE A BURS G4 7Rt g AER
7t EE Ao & HRAsUY ey Yk o] Ys)
€ X2 Z & e AsAe AR A df= A4kl oRk =
= A0 Sl FFA2 I A0V AR A Aok
F8 229 FHAE Al$7] AR, 73% o]
13'1:_]' £z %@‘3—1% IE s AP AFSRRE BE A

=

0.1%9] Ao} A2
AT, LA 99%

ol
., rlo

2+ 9L o7}

r
:

v =2 Ao
1o
B

F4 9
2 gojoiztoR FHsgiEUTt WAL HAHOE hu v
HolA AFS AN A gpguiT et

1o
o
i
ox
3 Jﬂ

iy
rlo
Jn
=
N
N
Eh
O

7} sobo] | WsHE FEshe
of ALY AFE B 12

Aufstar 9o, Ad= Tor%xmz O|EEANT} ZEST QgL
ofEAA A2 ofn|
qt} a2y ol &2 OPOl%ﬂr OMEO1E Agsle] 5
E°41°17} ofd AZE o] I, AMSA AEE FA5H A,
gl=9} o ZE A FEo BHL %‘jio}a‘éqt} &2 7N
B A FEI URA HEE e 7Y gEeds &
OPEEIT} FARJEW Al etolgte EF A0 R uhte] WF
SUrth 20099 A4 FiE &of W& 42, of&E< of
o]Z &L 18% QY| £0]eL V|Fo R dHH AAHAE= 4%,
of&E s2AYH A S A, 3 Y EYZ Adizls =
22 94 9O ofHo] MakE FEaku g AYUT ol of
9| AR E Aaa B o) st 555 AEsHA Y
A A 7IEe e 4 v HRkE £ 4 9l Y

ye,

T

r

vhAaro. o4 mAUAA SHl W Fol ‘golg 715le}
Fu7} e Rolet ek AL AgelEn 44Ut Be A
gEo] Loleha Wik Aol A Balgle] mestn Zu
Aol Aol Foidl 718lE & 8% Aneun Be
KAIST Sl 5o] o] £ 9l Afgfo] 51712 uiehi,

A 71X} / timo n@ka ist,ac, kr
FEA 71A [ 501ji0329@kaist ac kr

K A | S T /09



A = S w

eV Zd8 -

QW
)
N

hgooDo oo
ppOodn
_|oBp 0

- I3
\ C [
_ \ — ) ) puo [~
KAIST Z17] 8 ZIXFBSolA S} - AL SIS S Of|D S3) B9t 2% £200 |v o0 o
o = - o A D
=0l 48 = OIHODIZIE Sz = 0FRCHH(0) 9|K\E OfAL Eﬂ%%*?/l H(Masdar Do

Institute of Science and Technology-MIST)OII OtAO} St E4lo=M= XE2 ZXup2 [
AURLQICt MISTE HAREM=Z IS Massachusetts Institute of Technology—MITIOI

tC
OFRCH| 2ot F=2I510] MR =&l stz A, Al XHA of HX|20F HEalchataiolct,
EE NewsletterO M= BiAF &8 AT iz AsE R =22 2HF o= AlZtE 7HLL
Q. A IS %LRHZIW WHES HoMEH| OEH sHA A ol AFE et 7]eS &85 AN E AQtstd, 3
7HA XL 2E Aot AFEE AloollA %%J% iyieani=
A. 1SsCCEY EFEQA 2 Y 34foll A wRFH A+ ATE
MIT 4Eo] Ao uhat 193} ity FEatn 9gld 2 24 Q. FHIES o8t =M FEF =-LCL
Utk 200893} 20099 2 MITAIA &g “Ae) o &31A] A. S0l she A2 met o, WEst v A8 2 ke
28 934k (Workshop on Next Generation Medical o =F UL UE thE ol APHIE AlAOF AH4IREY] A& &
Electronic System)” o] Z&yo} Whxatd] zkgled, o] w TDP T e g0 =t AL Yo AsU A& S0l gk
Iz :;of 2ojslal )= Anantha P. Chandrakasan 57} = 52 A gt AR w2 E ARAle] FA1S T 2] kS
Z£98 FE Ao|A MIST B42L Aokstga, 1l Zoj 2% & djoF A2 of KAISTe] £tat, of tfstdS Iststoe] A -
steEYTh AR oheA] A4S & diA, 9 AT v S Ho] de
2 Yozt Ao] oYt Ap4lo] LA HoR AL & Al
Q. Ci2 ZIZE EEIN0E MTsH A Zeh|, 1HEe o 7He AZE AR FHE B 29 mEte AlEES 49
HEE HSHELIR? Al el Zpol 7L e,
A. Hx 2= w590} WA 3jatA I st AL EEH A Y-8 8 ofet, QW she3] o o] A o] Al 7} 7t
Ut 7 MIST-MIT TDPo|| Bate] #|oHS whoke oha], 7] UH‘I‘ U, BA XIELTE.—% ot Al ES dobte
37} 92 ) ootk Azte] EUHULE @A) opirhul:  Jlo] TAPYT. EIE SEsojef A AR T o= A B

AMD®} £33 GlobalFoundriesgZh= 3AE A3 ske] A4l 3¢ ﬁni w3sk= gloflA EWA E, AlEsiA d=H fAEA U

o] Bl A A A2l Chartered S A}Eo]h S AAA ozt 9 AHoR ghEojof gy =8 1 Ao £2 A 2HE 7t

YaAole} Hopol] HF FAS F ATES Hof 7] s8] AL AFHOE L FHEof SAA L. o1FA 317 SIsA, Gl

QiR B2 st gLyt gk Azt 011:101] ddetE o = B BN =4S HY 4 e AEE EH] 3 Folok &
TE A% & 3 2 ARE d 5 oW 1 713E F A Heh

] wrolobAth Ajzkatgla o), olFA = it A fo, e S0l LA HiE RhEojof

?Mt} AZole A& Aol 2 & AT, =&, 53], ZRAE

Q. BRAF 1SR} ol MIT RS0 F=8 wonlrtn sh A W) viok 23H ol Tk AZHE AT BE

o, A7 FR0f e 22kt MeS SE SRt °1 Eﬂ*lﬁ

A. Ax 2438 AAA O (Wearable Healthcare)S I8+ A Ao 2 19039 10 3YA w& B2 A o] 2]
yx 32 9 AAES AxstASsUL whA AsRIS o] A% AUtk Ye 71AEIRY7)E setAet 3ekAE0] AFHE W
o 3t ¥ YA BEa] 7|7t 357 giief A7 AES gA] 1 oA vk | A= Atshd dAsE Aot sHA|NE o]

m\u

|

UEE soF gyt aaA daSo) w] He 2 vkl geol ol U2 22 dof 2olE FAY d7lo=, FEe 2= Xd;
AAE o] &af AXEY T2 A ATES Fopd 4 QEE 3 F1 A} Seztt Al AFflsyt. fElee o] 4ok
S ARG ojuf Eo £ AL dubdom 13 ol wHIE & Bavt Asyth of e, =l digh Azte] gl
ZAE ok 317] GRof HiE TS o] &3 A9 kMol BAzt ol AT 7 QoW W W Ewo] HA| ¢h27t Ay,
< ST 29A, A= AR e IETES S
1, 0|2 Y3 nEE AFIEES AYsHAF U EF Qubgo B opFoll e WHHA| StobRAIH QIE RO SolFAl 1 F
= /\}J;’-o]-—— Ag/AgCl £ AL odly)7h 243 Ao wxg =7 A 2E Ay
=& 7HAE o QU] 2ol A flo) 1k A4 =5 el
1, o] AT B2E WER NSy T A 9o & 28 717/ yihhiy Glaist ac kr

10/ EE



MU
8%}
0=
rd
Olel

o} S0 MS5HH M2 é%E St Qe 1SHES0A 71E 2 1
olo|ct, SHYER YoZ ofH XAUS SHZ & X|of 22 MtiEe
22 NS Mefsh X|of 22 2 0[2Hof thst nRIZEK| Crefst Mzt St
ot UX| eot HE A=l oSS A=t Ol vt S8 MM
O}, S M7| 2 MxtZstotol xHstsel &2 2 3shdn 420 6] 4
XI20 CHaH TAISICEH 01 20108 G(IES0IM EE Newsletter=

E
Jg}o AF_\_J_;‘EOEAH IH% % |7-|| IIEO-” [Ho} AH7I-% I-E A|7|-O

(@

1, BIAIIHY EA 28t
of#l & 2008WRE 201049 29 Atolo]l £ TATY £ :
R5) o]t} AL bk HAH SYNYEL AT AT wheA, fas
2008 20094 20104 2¢ i OL EH};E] %ﬂ e ? e g‘;okf diodite Ay
ERE 6 1 4 3 £QAEo] Bt 713 dEH 7|95 Folk AHIHA, LG
28 16 2 0 A, sfoldA RiEA| So glon] Ao oy s et
23t 70 74 59 uh RS ek SIS R B KATST tishlel uhakaby
it 3 & 5 & Eoj7iA 715 st MRty S0 A2 A4S AEshe
oI 18 25 14
< j e} o)
284 1 9 6 SHe-IE ok
A 124 119 88 .
3. HiAFIPE EA 25t
St okl 9 5L A7) Al 71A] A2 % shite] 42 B} of#} Ei 2008WH-E 20104 2 Abolo] Z3t tystel uhAk
7 Fth. KAIST 2 o2 2 gjstelel] A5k shAAu 32 3ho] 3 S5 23l
/\1 ‘:HO-]l’]' 6.]-0 7}1{_} E]o] O]E]‘ q'lé.‘l]-_‘of’lQI %l@j"'(:)']'xl %’1 H]-i % 2008"3 20095 20105 2_,%
o8 3= WP E Qlr) = 43 42 28
A7) 9 AAEsta sl S £ KAIST sHe5& fiis A = 1 5 20 18
S gisrelo R Mk, Mske wsk ZPE0] e 50%S ol 4 0 3
L W FHYE She SIS 10% WAIR 87t 248 1 47} A 2 62 4
23 9tk S E ol BB e 2§ A A2 Fof shiel zj_

Y S8 & BB 290) Ao L2 2B woled A gdUEe
o ofe] 714 olg7t itk Mol Hlda o se50) Wl o UL S B T 2 o jstolA WAt sw,% 5
o ARG A3 A4S

N
w2

=
24 50| 37} sl 23k87} Pasie AABe Aolo wal, B8 4T AL ¥
ool ST EYAT 2ol Bt BAE el oke
2. MAZIE BoiM 28 So] 53 S sk 599 vl go] BT 9k, MATAS 1R
ol i 20089RE 20109 29 Alolo] A A A4 F AU sl eSS ANEYAT THVINE 44, 1G,
34 2445 2ol sl NhEA] S F1IolA st F9v} wa, skl
20084 20094 20104 2g ?'5\—% H]%ﬁ]—o:] Max Planck Institute %“-/] OHQ 0:1?. QI H
ol i 0 0 Aste A5= AUt B3 E oJA7HA] sjed NEE 2|5k
S8 i 0 0 S £Yo2ANY 4S A 3= YTk
zlst 45 47 32
A 70 5 1 KAIST A7) @ A2aats st @ A} vhAlE 293t 3
= = — = 950 24 ot 18 Ak 2 ol wul S
AA L 27 U FHE vl TS 4T A4S HE A
shfabg eAe) Aakgol AAB) Ha 456 EUW B, B b Sk, 2ol Asko] AHoR Fleln R
AAlbY YIS NohES AYERT HolAek ol 2 & S AfHoR ghashs Agolt
350] ReIAA) e ZUMTO) jsio] A5t U fot 2]
®

()
o
STk 212 9k shelehs ol Shh 34 BQAT 2 Rpo



IEEE 274

<IEEE
A 7| A Z|2Lsk =] Al 9] ;g‘, IEEE

The World’ s Largest Professional Association for the Advancement of Technology

KAIST &7| & FxrZstoto| Emo|x|of M45tH EEE Fellow A2 =2 |EEE best paper &4 S |[EEE2l= HHo{7} S0{zt
FAE XFE = 4 ok okXIEH S0 FVsAL =2 ME 0| =A| 42 sHEMO| IE| M= IEEEZF o HAS 7HEl st
5|0|H, M7 | M55t 200l A o M= JHA=X| & X Re £ ot J2iA EE Newslettero| M= IEEEO]| CHSt ZH=Fst A
7Het KAISTS HES0| IEEEUIAN HEH NS HFRU=A| TR} Sttt

R AoR SRA PG Wgs] AR 7|7 olBo] w4
o) : ; L y)& Holw o] o]
IEEEE Institute of Electrical and Electronics Engineers®] g;ﬁETijhg]l f‘;i'}ielgtfiid;;ngA-;i;i% i-jo:;} }Z?var:cll
OFAFZ T-triple—e 2fal W3, vl= 7] HAFSS| = W o g},
ol A71HAEe HiE7heo] U tiFES o] FARt 3,
et & A4t 2ok HEVEE A&E . 19639 b IEEE=SA
Institute of Radio Engineers (IRE, 1912¥ A%)¢} American IEEE £ 93] 1EEE Standards Association (EEE-SA)S.
Institute of Electrical Engineers (AIEE, 1884d A&)E 33} EA A7) - AR l”:]_%_’ M) E tjokst Bofol A 7]4S ARSI
2 O1%E TS e S st Uk ER R TAN A o) anstmzo) s, vz 34 £20] st Ha) 5l A3M)
SHL glop, 20099 W 7| EOR 160743, 408} W Sjglo] & ’
o} ik A AA] 9] Seoul sectiond EF3H 331742

sectionE°] Zo1A gith, KAISTS} [EEE
IEEEOIAS] &S KAISTel A b ATHES uigoz §e KAIST 2A4YEC]

IEEEolA] ¢1AS Wiglth IEEEo|A= A dF o] E3] FHojut

Program< 93t 9},

il - 0.1%9) 39L& TEEE Fellow® A¢sh=d), 47]

IEEECl= 27 77| Councilst 38719] society”h #5318 w1 gy zsmoie 20109 o33 w2 2009
q’. Council 7]%;5'1] %ﬁ*]‘% ’3‘%3]'35 SOCietY‘%‘-OJ E?:L(—D-E, ‘ﬂoﬂ 73%?_] ﬂ_g’\_, 7‘:}%@ ﬂ_/’\_, _/Jo\_gli ﬂ_/,;ﬂ_, 1 @
Biometrics, Electronic Design Automation, Nanotechnology, 5 Yoo 0822 32 o|ZaF 327t Ao
Sensors, Superconductivity, Systems, Technology 3;3}908 Aol I 3, oIFH 3t A4 ~ Fellow Pin —
ManagementZ WiIth Societyoll&= Circuit and System,
Information Theory, Photonics 5°] 128, Z} societyo A& E [EEEO|= M5 Hopo| HIAE #4S A A s 2 gl
AR Ao R AL Wk AY conferenceE Hol Y w3} AF2HS Distinguished Lecturer® #th 2009-20104 9]
ek,

Electromagnetic Compatibility Society®] Distinguished
Lecturer2+& A3 w47F A= St

Paper Awardoll'= KAISTO|A o]F& & & 3tk 20099 =4
3} W4 AFAo A, IEEE Trans. on Circuits & Systems—IoA]
420]3= Best Paper AwardE 4317 = it

23] Zo|= IEEE0|A FX35H= 74 2 conference & 3¢l
International Solid—-State Circuit Conference@SSCC)2} &
H KAIST E9AET} dAYolEo] 2o ISSCC KAIST Alumni
£ WE7|= o

» Award program

IEEEY] Award program> 27 IEEE Medal® Technical
Field Awards, 22|1 Z} 2ol7} dgsiAL &2 7jle] At
Aol A =olet= award® U ol Xth, IEEE Medal 71 %o

T2 7%} [ selesua@kaist,ac kr
- Medals of Honor/Electromagnetics Award —

12/ EE



ITRS A7

NevvsletterOH)d

O| OFL-
= m=E

E oOH 7|E

ITRS 474

ITRS+= International Technology Roadmap for
Semiconductors®] FAZ, 1993 m]=Fo| A AlZlste] G- Ef
ol¢h, Y&, T 19999 FF3 = BHeA| FI(KISA)Y
o2 w50 X WA 7]& 9] TRMO|t},

ITRSY] A2 HAZ| 29} 1 ¢t E07t= devicesY A%
o] H|-& &8 HofA WHs}
o, WA Aol A& 4

THLE Yol 4= UTHE [ouc vesen N
- Qul— X
A& FAste Aoln | /ol

— Factory Integration

— Assembly & Packaging

— Environment Safety & Health
— Yield Enhancement

— Metrology

— Modeling & Simulation

Moore’s Law & More ITRS+ 2008¥9] CMOSE dold AAH 7|&=2 NEMS
SwitchE o] &3t JAF2 7|&S A=Y, 20099 12¢€]

=2 O]l=x
CHARE 9ude

ITRS“E‘ “?‘E_ZHW]'Zl Moore’ s I 'P! _ | S = i].l%ﬁ“?]: _/;\_ 9}\}5‘_ ST et e =
Lawol 71vHie whe 9] rlg__ -‘ 20nm7 71414 1} _ ==
4 Bgs FEotea, ¥ \' 1 wRH A2 7 A e £

HzE KAIST A7)

[ ——
-

= 15dzo] WhEA] 7] & HE
o o 2sjo] 2ttt 2 T Aol &2 e
B} TE AP e F o -

e (24 o] 3]H) 7+ ) VT
55 A+ o A
Holoh o] 7l&e&
ITRS| &l A
H e o WA

Aol Frha B

08 TR Proubert Frvbmodogs Tremit
Memmiry P Fomrioms g and Snsusirs vercrge “Afooes ' Lim * amd Logp 326 Siemts

— 2009_ITRS_Chip size trend —

ITRSOIM n2st= 7=

International Roadmap
Committee(IRC) A= ITRS
AFHEL Sf3) AL AT,

ojd WS Isfor sheA &

Uhers (74)

#E}, ITRSHAME 1 7tol=et
olof wel g W2 B3 749
2HE Fo ATttt TAl 7]
& ol wet usjor & 7l&
o] fjEA =71 += it

IRCell&=
— System Driver

— Design

— Test & Test Equipment

Consotia/
Research nstitte
IUMIW @74)
Cmpmaws (671

Equpmmf
Malerials
Suppliers (263)
0%

- ITRS Participants by
Affiliations —

A 5 1670 &oFe] "ol Ak

— Process Integration Devices & Structures
— RF and A/MS Technologies for Wireless

Communications

— Emerging Research Devices

— Emerging Research Materials

— Front End Processes
— Lithography
— Interconnect

S glom, gl %
Al SEA] 7149
ORI R
o] Hgite B2t

£ 2 ok

TRMZ CiE

Fipare ¢ 2009 [TRS “Equivaient Scalieg ~ Procens Teo

ﬁm—@a

] -
--a-mmm_'mnq—- e

chwlogher P compared fo ORTC MPL begh
pbmawmﬂm.ummb-'m ra-ﬁ_rn-q-

— 2009_ITRS_Equivalent Scaling —

= CHE 7|8

AAAAR £ 27} 7| UoIAE 2T ReDANL Yot )

olA Fiz 317 918 TRME
o] met 71 w7t g, 54 2

AAlskn FEBS e

3} 2o e} ghe
of] e HE-S

RHECh w3 TRME ofd 24

glof 20]7] s, 2

= AXFAR ZleBEdoE A 228 2EHS A4

sto] AES| 2 Fot, LRk 7| oM 7)o it

z]._‘—z'-_ A 24

3 o 254 o2 TRME THET,

Korea Advanced Institute of Science and Technology / 13

32 71%} [ selesua@kaist,ac kr



Intro. to Android

Android

What is Android?

On Nov.5" 2007, Google announced an open source

operating system of mobile phone based on Linux platform
named Android. Android is the first free, open source, and
fully customizable mobile platform, Android offers a full stack:
an operating system, middleware, and key mobile applications.
It also contains a rich set of APIs that allows developers to
write managed code in the Java language, controlling the
device via Google—developed Java libraries. As a result,
Android enables developers to build extremely rich and
innovative applications.

Below is a diagram of Android architecture,

— system—architecture —

We will start overview of the system architecture from the
bottom and work up.

Android system is based on the Linux kernel which is used
as a hardware abstraction layer. Whenever you want to bring
up Android on a new device, the first thing you do is to bring
up your Linux and place hardware drivers in place.

The next layer up is a set of C/C++ libraries used by various
components of the Android system,

Next is the Android runtime that includes core libraries
written in Java (blue colored). The main component of runtime
is the Dalvik virtual machine. The Android runtime is
specifically designed for Android to meet the needs of running
in an embedded environment where you have limited battery,
limited memory and limited CPU. Dalkiv executes files in the
Dalvik Executable(Dex) which is optimized for minimum
memory, The result of that is a device can run multiple VMs
efficiently.
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Moving up, the next is the application framework which is
the toolkit that all applications use. All developers have full
access of framework APIs.

The final layer on the top is the application layer. The
application includes Home, Contact, Phone, Browser and your
own applications, They share the same application framework
by the layers below.

What's in Android market now?

On Feb 16, 2010 Google announced that 60,000 cell phones
with Android are shipping every day. You may also have the
intent to purchase such a cell phone with numerous
applications and games available in
Android market.

One of the featured applications is the
Google Sky Map turns your Android
phone into a dynamic window on the
night sky. When you point your phone up
you will see a map of the brightest stars,
constellations, and planets in that part of

- skymap —

the sky. Does it sound romantic?

If you visit the website http://www.android.com/market/,
you will be able to learn far more applications including
Google map, Facebook for Android™ , Amazon.com, SprotsTab
and so on,

You may write your own Android application.

To get started, the easiest way is to use Eclipse IDE for Java
to write an Android application. Before building your
application, you should have Android SDK and Eclipse IDE
installed, Then find abundant related tutorials ready online.
Follow the steps to build a user interface, code the application
and then test your application,

Furthermore, if you are an EE student, you might have a
chance to do it for your lab course in KAIST. Wish you a great
time with the Android!

Reporter: Liu Ling / smartlinn@hotmail.com
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