E E Newsletter

2013 SPRING _ KAIST ®7| & HXZ8t _ 2013 Volume 1

ISSCC Top Contributors 4174 Q12 / 22t¥A CEC FE3| At / TXIZSS, ot T7[3
S2S3 / Introducing professor Jun Tani / S+t
Al st et AJH / 01482 Y1 oish 7xH

AL =2

=y / OlMQ|

o
= 'S

Ho
r
1z
2
jsie]
2
]

A KAIST & 242
v KAIST & =4

71

305-701 CHMZSEA| SMTL CHEH2 291 SH=2atst7 |22 (KAIST)
EE Newsletter E#: M| 6752 SSYAE 20014 18 12 Ealiod: 201345 48 222
grshol: 25| TEOI: 5

Aol 7 HEek R3E 712 24T ME: CiXfel 22l Wl e=uel s



Jm
iga]
® &6 & o o o o o o o
m
iga]

162 1%

E2 0[0] MA MFFAIZ FHU D U=l P B2 AldS

ol S
e b 29|9| MIT, ARMHE, AQUL2|X| CHet Sofl HIsh FREICIT A Bt HSS Zixt RSO W UHGH HMUS stLct of
. 2t5Hs 74 ZELICE O3 QIAIS ERHEIS 20| S Aol 2 off 2 FUAS HITD 21| S8S L= Zoj T H7E o)
. =50 3t BRI ZELIC SR LICY,
‘ + AO R BOIS ARSI HOMIIR? + 0| 202 FOEA = AH7|of 25t LHAFMIL.
. - ISSCCOIME AlZtstH TRIS H= FRIQILICE YOZE AJA - K= 1980EICHEE] QUEICHTIXIS CHRRIS R et Fixt &
. S ZAOR 5= F2AAZ i0f SiCtn ZES W3, ME  OFE HTSIHBLICE Q2ILiEH: HiZ2| 2olfAs ZHE BXX|
St 22 MZIILICH AIAHIS HS0| S0 AJAY FAO| MAIZ O AJAY BICH| 2of= QK| RHSLICL 1 F ofgRT i
SHE T AT Wearable Healthcare®@} Intelligent Systemoil 2t5t04 x| 207t i %RPJ %'!‘f'.?:MIE 2Lt BE7S0| HA| &
74 HTE she AsLIC 710l M7 Z20/2tE ARiofl 20| T TAL AXKSHA| SIUSLIC
+ O] XI2|0f| 2717kX]| 71 Fak=d URH At dofL} =20l
International Solid—State Circuit Con #5H0] ZHEES] ATHSH FMIL. o SPUS0l7| stotc| REIEZIL|CY, + 5t20| O] 20f2| =4 FXIlof= o|ftst MutE S8
ference(lSSCC)E DH".j 2'% San Francisco EH-‘EX"?_I h‘_:_l?_Etl_ _—rl E'”"O” J_|.o|.| 0H7|0|'J_-’ A|A|_||:|_ 3D :LEH %._ | 7(_Io |SSCC01|A‘| 15_ gE [[H 9—'30” g_!. | 5._}:'_%" g_!.)g{ ¢ %%Ed ol‘lc'>|'7|' -IEI'_' AH’I_I‘AILP}I"?
OlM FHEIEl= Bta|2A] BiEH| 2oto| 22 T AQ} HIT| ZH< 72|10 M(Body Area Network, BAN)Z} 1=l o S0| SIZAIO! Al AHAZCHT JSLICH SN BH2010| SISO SAISH RS Si%7| IHE0[2kT AMZISHL|CH SHAY
Zlo|z2} 22ict, 0fd 20074e] =20| LHHE| =2 $MSLICHL ZZ0l= Weatable Healthcarel} Intelligent 2 UM E2717F 22710 N2V 22 IZ! 1ot e Z+ E2 ZI0|2 EO0MH 7|XE HiRD, OCtS Al 9,'\5 Z2E 50
A glon, H MA|e] +EE SAFS0[ 1SSCC System ZO=2 G175k YBLICE S3 gH= ZiQILICE Ao AMO| CHLIS OfF £0] 1SSCCO 3t LHAIS CHY QUBLICH O[ZA MAMOR 7|22 CiFl SHSO|
off XpAlel ==0]| A= N2 SHZE ¢ HOEIE =22 23|H 7120| Imo|C} TA| 5t HS Saigto TS LS 510 ATIE 70| AH?FoH_||:|-
Off BiEISEL 2ICt. Sei= 60+ ES HOlok= o O] EOFS A5 2 AH7|0 Z5to] LRAFMIL. B 70} 2l 0f7 |2 Bt X{0| UALICH I o2 Exj=ot
ISSCC 2013004 604 St ==2 0B - BEAIE ok 0l Boj 2|Li2t FFEE| Dj2h7t EZ A 2 ARIE StElo] X1 S2] KASTZH 152 Sslmfsta QsLict o O 20l0IM YO2 RRS AHT5IT HOM7}R?
OIS Aot 2= 109 ARt =2 = = 71 201 o 0t HolSA SIHBLIC, Ch3| oz 2 3o &t B RAMIS EXXt B, TilTexas Instuments), BM, & sy oy siopsmat oz Clofet MA 2 ZAS MEMS S8
7t L2 A &=ME 162 Top Contributors ;01/; |EJ { 7+0M1I7 . = =] o AMiexin iieorated) SO1H KASTS| SIS OfgA S e E-‘-@_ ._—__r’-o - i;':,:) ;-: 4__': MEI:AELOO
£ MFACE 22| KASTOME R3E ue STEE = £ 9I2%| 2o/2 517|% BHLICH BV SARIOIAIA KAIST SHHS =0k XISXIE EI=H|, HiOIS0|nE S&=0k S0l Bl Bsun
A8 D47t 1 BOIE LA =t of _ L oo Cole s -
;*;ijgner Sa0M = 010| o + $20] 0] 20j2| £ FXIA0IT 0[aHEt MAE 2 4 3 Ol ditsicla S mit= B2 71 He. L e M=ol MERxisa vlastel HA) Salol(&e of
- oiCd 0|27} S2S0[2kn MZSHAILIII? MITLE ARTHE AJUER|X| SO0| 270l ZRUUCHH YO Z 3|2 Alol,_o_l) Si5i0} MOt ofmIIQ?
E{HE ZIsi= LY, ) ) M7= KAISTZH MIAIS 2l Lizk HQILICH sse 22 os
LS MZEHS O] QI0] TAKO! AH|Q} CIUSH B HHSS KAIST SLKASTI} HERTIRIe 2R B joins som sasyc  ISSCOS B2 BEi 818 5 MpNoR olEe S3akn xis
7} Ok BO5IT QUALICH 19951 ZED TALO| HIEHAAZSM 5t 4 Qlon] 0] SIS Maprt 2 1 Lizte] 7|43 LiEt
E{(IDEC)Z PHEA|T 0[21 810f SHEAINEE 52472 A=z 22| Lich, 22 MTIS L= 30| EHH0| Intelo|Lt S2{0] HRAQ} 2t
o RS mAH 22 BE0| | B0l Sl2Lt S| AA0A 2 7|0|1 Lin{X| Zeto| CHetmoln]| 1980EiCHoll= ChEE O
KAIST7H R A1 4 QIQICkD MZFSHLICH S5t XI27HK| KAISTS Alsl/ 20|t 20| MRS RIXISIHSLICH omﬂr Xt 3 ot
. ST ZAO| HE0|UBLICH KAISTS| EXAQI ASiZAlT} 20171 0f KAISTZH 1SS 511 Yo, CHetn S0AS 10817HSS 5t Y
Z|LjoF SITH= XA SO| A Xt23H01 0| ZE THS0| W %0| of = 7102 H|Z0| 2 1j 22|of F32 OfF Srtm AZHBHLICH
LI7} SILICH KAIST SYMS0| ISt 2ot SI2tS 23lshs 2
2 ofBtS YBLICH ZUNST SIS BHA B2 azﬂsrm ShSo| o SM=0fl7 StojC| RELEZILICE
0

- 2E|Lf2} stYS0]| 0ISAE 7|Llst= S B0l 24| ==,
K= 0[Z{0] Olai7t & =|X| LT OISAI7 7He 7Fs-do] B
o MAXC =z SeIXS0] 401 tieh HEZ7} == SAE U

o MIAIEQ! MEFKXIQ} HIusHA BXH 22|2|(22 OfAlot2])

: e o SLIEL MRISOR OIFS RS SIS SIS 9 3 20
Atod 343k % mWrte o

: ot e oLt oot 012 SITHS 0K OFBA7} SO 71 SiEfet 0fRim &

: | HISEOM e S0 B mont i el weo o Of Kelol 27V7iF| 712! 88 SlolEl o7 MBI = gl

: N OfELIC YxioRE FNORE BE Wt 020X sl BH8H0] ZIEH| ATHN AR

T'_' = =0l = I,

: RL of ATl OAIOb} 2Rl ST5HE AL IB0IME 22

° ofsk A olA 2171 ats OlE{E0| E3l5| SEi=Al 235|= ML} X8 mALH ZH
= e s s O|Lt ZRHC} 97| 5120| ERO0|= MTIE Ho|1 YSLICh Power Management IC2t1 8t 4~ QUSLICE &A| LSIAHH QE|RO E2H3] SaHFY FElFE wrHY A waHH E
= Ef2l AIGSIT SHEHE ZHIOIM HE S El UF HY  Ale| B8 SR,

X3S 7|kt / jangyhoo@kaist.ac.kr OlXMl= gt=20| F=QlolAlnt B|CMS L350 &iLICH 22[2] 7&

2 EE NewsLetter_2013 Spring EE NewsLetter_2013 Spring 3



Am
A
S

H C 2717} =o{of gLct,
R STHAES FA5H7| MOl 2006H0= O 0f0|ﬂH':L-f A ElCh= AYULICE OfEA EH AIY0| 7| Sele= AFEU of= A4zt Slo|
-~ 25| HIKA|IZ2 2|AT7} 0fR 2 20l L™ U BT} 22 ADIE =7 ADIEE X35 S o

=0, 20| &S MEiSt 0|77t ULIR? L|CH YE=0|Lt T|MED} 22 ZiS0t0| 51t 93l

St= 0| OfL|2f, L7t 02 51 Hiiz 4

=
= 7|900] A2 7|22 AK= 7 = Xl olo| L _
= 7IB01 S JI8E M= 201 OFF TAARIZ B8 51 giof s 2etig shxin Hoigolopiz. stiet Hoje
a
o

i
= S76T J4 BXISHAE E= AlZ0] 47 |= 20|

H

9'|_l
IT-I O||
30
22
2
Q'I_l
=

Rl FESS thee AZFH0ID o] HES Malsls BuIY . 19994 SBSOIZ| St} KAISTOIA FHOZ %75t
ClolAS BIS7| M 5 O LIS MAPH BRsiE. o2 A=, 0] ZEo| Sof KzHuEo|Lt 1Mo of =2
St MIME TR 2 Sh= st 2HIY CIHI0|AL A7 B2 2 0| E|ULIR?
el Set WS B0 BILE B SHE U oo orpiurie te MpE FR0RGLC, Xie 2
5 RIS USH LS OIS 222 5= ML CHIIAE ST gy zotsi0 01712 si olLt HYIS siA AYS e Lol
R SHS [ =2 M7= Wi A oA M7 (=3
=8 S £ NS 2 3 GRS, BB AR Ay 50wy =22 WA Kol te 2ol ThE Yojatm
- S0 STOERSUI, 20 9 B 28 NS ST H - oy xo) st gisLIc 25 3 M T 2 st FA
It 053 a2l BROIYT SAUATL LS MBS O S j 10 ol 5 Mo alS S oS, JeiA Al
ZXOGHA OO A
FE 30| HOIUMSUH, ZaRILL 7120717} 971 R siM 0] 22 Th Aol o
OIEOILE 72, Oft M EIUDIAIZ BIS A5 BOIR. T (st e anchn e SraLICH
Uh20) K7 IS0| STAISAL SZO| FAI UUE SO BR A 2o myr wyaps sisio] SIE B HES 0O WA 5
SEFEMZEAUCHA 2 SIS APILEAIRE X& = SO SS X 1o qaickm sy 2 5 2ol 218 Wkl Yolatn Mztstrls
0/, Z2 HSEC) oI 0JHE HESP OSH0  IXE MM o0 0 gz = SM0| SLASRIO ] =S St 5
1012, O ST, KAST S0 BASROIN 2ES Bk 8
& Sl 20| S2ARANS| HIZ0] Ofed7t A2EI AlCk, KAIST HA0]LIZt ots| 4212 1 29E s1E. I3
o YABROIM Bis) 25 S0l B0l SN B2E 3
/ e ZIEESH X}7| AT BEISRIL|CY, o S HIXA|IZIS| MUt YO R MA HIZAIZOIA = ol 04 2RO 9ake St
er=o| SIX|of| CHal A4 3h_ AL o] ALIL? 5t =0i7t 5 x5 5| 3t mofl=
= 45 s s mxs = : Bt 2017} 5 FHRIoRH RESIo! TS| & tols XIxl7|E
L45 o xl-KAlS -|7 |:||x-|x—lg||. E_?s_o-|ol_|.e7<20| O T = - 4 =20 =
/ -H 1 I = }EEH_WB e JHOIROl o|7AS CajXtHE, MAMOR 12 [T &Ale] ojojXls  5tT BISX[DHCIZ ZHS 20| 5 SE7Ix|ofoH RIES e
2 e SRHAS) QEOMG ST LM Y ) o0 20 W} Bel] B BOLY ST 0L ¥ T2/ Lx| QLI CHENOR MMFARIE P10l 9IF. O 9 masiKis Z0IE BRE S O 258 S o
= € gl ol OIS SARS X & gyoy o1 ojof 2 Asaia n20) BAE L7ks H9E 9 - ol 2 _ C e e © ok e g o aimiot =
— oIl AEE Hi oIl F|AS Flesleln ol 92I7t YA HEZOPRt 518 AZILKS JI0] Sl MR B2 2 2 CHE QIAOIXIDL OlafEt S0lM Erw of Ut B
/ %n_lﬁ _é_—l—l_E Hl' o2 OI‘ o =1 7|§E 7HE°|’M—T'— I_IE x X_ii OlE__IgI. E—lAj]l' H"?-(‘IAlxI'O“ IFXHEl ElAaEl:l_ I:_I ﬂl:l' _ - _
= O M8A £ SOJi= IOl ASE 2T QISLICE E3HKAST o sy SRS EAE A °| Z20= JHGUC| £51 SFNBEL R0 WEORE 17} sl AR Ko 20t 201 S 2ROl i O
/ = = EL Mg =2 o AZEsH |} = o [ =
= o517 & HOITHEISIOIN HOITAE 2ok SHE. S O o SRSOlA B3 SIcei SUB okklm Al Bl ot el <8l s wris 3 R
/ =2t/ EEH%"C‘IJ—} OED“:"O-I ooEH%'EIO”kl A2urs EUE ZOEH =) 3O|:H0”_ KAIZEZ O J—_, FoHol: St 7|__7.<_o| o-|7| [[H ~
— x(0] SlaLct == 30tioli= S =0l ¢ MIBHED, 0171 Ut AHIXIS OlopIRLIC AR 71% A o1 FHo] ZA ohe FEHCI BaS FBUIC oIS
= o =0l BHAE FEAE Halin. I3 o i S8 S Ol 5t 2] olmale ofe T AEE0l AU THA 1 BB U2 HolA 9l0f 2 XIS 356 0% A0l Lol
ZH0{ Kot gt Zlo|, LUSIAFH AER AT CHL} 6OCH f = =Zlst - e
P SIOPHIOR & B0, SopiE A=ell A7t SOt 60Kk i = Plasoiol Biek MESOL B AN 950 YN e
= SRAHAS TSP & A7IS LHF Sl i A0i0 8 A=aAme} A o e 424 20| Ljt OIX|Z7} 1S =11 ceyel ojn[X|S. Rl &
55| ClEUlE Mo 1 g L XMHo 5 5 kA o2 5= 7 Ofx _ _
Z o 2 Sl ol 0o o B2 e e ) At HE ol OOIcOlS U Sefaol S - W Al HBE AN, Yo2 WRAHe
SIAF HIE| A0)0F E{0)= 740 nl S 5 7 ZkA B _
—_ Uitoi S ERE S BolRis 20| dris Heotn e di A e Lk B2 2o OIS B WAANS BEI @ 2 FISSDIE BRE SHSO HED A Xol0|
SHA (e l=] 1= L = A
Z MZI#ELICH 2lS0] AXZE Motz Zint M, & S £ OFSH|C} QHLESIH OF B2 2US FH= ZHO|HER. RIS i7L} oILIR?
A Ol213t MES0| STt 24T BIH BW MOIUD MBHOIAE, ... BK2 7|HOZM= FEF Ol E|o=r| ot N = - '
z EEIES ECI> b2t “ i IMT_ 12 - J‘_E |_.=.__ = z== 2l f)ﬂ MBAE|=0| 1%t E5E WAL 25 ﬁ%&,j Cf5toI20] SiEX| QLS U2 & X1A19] SAIE BISO| £S WD ZHS M1 5 AE siciat
= T24M Mo 4ZS dHE OEA JER TRHER ol 1§ JIX|S FEsHE o UAT SEE HIZO0RIE AULR? = oole o= = B BAKE A THe S ol ==tE == S8,
= SIALILL S0l 215 OfE: Ol= O Iol= A S0 = 7H0I2. O SO MBAZ =0 =91 SIS A M= HE 2 ¢ unye s shos 0] ofelol KA & o 242shl B
Z |, °|_| . -’;—1 |:|| -rl-l lote] 0|2 I-|T0'| f Kll: 4l Mol EW3t H|Z0| Yo |EC= O HERECH MY, & o He 0| HIMOZ AIRIEL J3) —'—7" BX| &Lt & 22= AR, 7} S0 ZChn MZIBHLCH 22 A= T52 51| 9= Z40] b}
Qix| Ot CHA BIS 7 0[243t ofo|C HIEfOZ 3|A - . - CS e ST
z - | LOJ_Wr _MED: Nr Ijn + ,Ll IHE tAf M iz gz i) SAISS B 1H0)M 24 o] of 2 AR} SaFIAS OlASHCIT SIAICH 18 O 71a|17}u+| BIRIBIZIXIQ. T HIFAIEO] FOIS7| R0 XFAIO| 11 ARt
—I7I—| PN ;I_Zé_SE 7_|2A LiCt 12 .,°_-|A |_ = =R [l i (]
= S Tl 1S Sl Saltin SseHn, e T 20| YISKIS tiefes T, X 912 1] HojT 3H01M 5 Ol YT S MPES 0l JHHORI B0l s s e i) 2ta A gl 7
Z SEebl =iHsHR 1 0] Of2 20| 2ofLbm ofi M| SXIS BlekERkELIC x| o4 T4 12401 LI 71 Tofele 7Y HEmoz Hop|
é 2S e - & XNS Hrh= BotK] 942 Z0j2t MZister Ysks H9E 3
= H|x{A| &K A AMZISEX| ot X|o L 245t Ql AS0| HX 7t stX|oF =22 AAIS E_‘I S Al i[li=Ke) =T
= K= WAAIRO| 2JAZ7} Arkn M2tsR| SHaLICE oS Rt IS 17K ORi0 O1fE 22l Chiol 0l 38 cf 3 BT B2 AMS IR el HEOIME HEOZ BR 0 conc uz opip 2eols AN HXSH 2T U
= AST SHS0| NEIGI T2 3 713 3 UES ARG 7| 2ixi 3HE Hola) AEALT Y2 BHD ZWE U 2B MHES0] K0l ¥ B2 01 b coput o Ampstex|E 2lohdT WA RS K
= olo] ¢ipploR HISHe ZAnt BITAHGAICE X Ch7lRlol #1782 2uie ClejolAcls Fluiaie 22 MAPH it A0l RERISHD ANICHS ZILICh B3 8238 BH 28 Ly mos o
= 2o FIBICKD 1 SR} BAYEI0] Sl X2 ofdlLich Olaist NSO B3| ARl Bis RE0tom MolEl 242 Z0| 511, 24Ich AlHiciS ol 2t S Hets B2 015 7] Sioh k-
= Ltol7} 5o HAEiRI2 aOfSHT OfLIZ 1 Fio St 0l 2k 2 MZMALICE Ol2iEt MMSE AIRIS| AlZt X, tzo of 24610 AL 22 Ol218t 20| M2 AIY Lo O LI 870 ... Oleimol 235] SaHEAl BES AR ZASRILIC
= SIS SE 4= UAUICL E5 HRIS HAE Lol SAbHOR  Teke e St Palt Mobks R Mol 2 4 2 oisiet MziEILICt 284 717/ loswensiana@kais.ac kr

4 EE NewsLetter_2013 Spring EE NewsLetter_2013 Spring B

Y



Am
A
m
tal
B)

Z X]— T5) O]—I/] Z 7] I3} S0l 49 Ta| HA0| JHsaHE %ok, ] T TR0} U3710] ISR, O 20| 23 AdlE 1
! o 1, ! O i X[t 200012 E] 22|t HIEZOIM ABTHX| 20| 0] 2|S AKO| &4 0Jo{FCkD AbZHBILICY,
20jx|3 /Lt 0|2 QS 7|t} Fote MRS U ofjfx| K
szt ©a o TAZIARAL 7] A At 201 AtOKE 4 QICh CHZ0] LI4&EZ0 OJHIXIGIH Lioprt v F7|F2 A2 ofEH| HLUSIA=X|27
ZZZA_FEULEe HHMUHD 7ISHE & SUHE 0|E & US Holt, » 20 S0z UA=0] DJ2holl= 7| SHZ ollX|7t Mt
ot M1y ZiH A pE HYLICL 27|12 7[#toR sl Hotel 427} A7l 0j4 17|
KAIST 77| 2 FAKZEfmjol= S5 FIA0| 5iLt QICt Bt B3] &0 H7[2 S aj A_E% iﬂéﬁnHH 238 %ﬂ_f ag:m. WIS
£ B07} QIS0 SHIPEOl F7|Ri2nt 2BAEt 4-210] BX| ths 20l 1 =S Eoass Sal 2T B ISR R AASel SR/t BE AR,
ML B SHMSS SIRINON FARRSIS B SH CEH0) KISt )
BIALO] E[XISHS HOO|E SHYS CHCH} FAF ARIO| HOIS T QiCt v O A|7|2 H7| 20f0fl ZALSHA EINSLIZE? v 7|&XIt HAXISOA o X7 EHE7I?
EE Newsletier= 0[2{3t 2R8I =20|Lta} sHZ5tTXt K|t 320 7] 2 X » SHE TFHOIA BEE SHHA 7| Mo |2t= Mo & » OFRIE MBIA|MO| F7|Lt §20| RAHGHA| L1 AH|o| 2X| &
XFZstat 7| Mool PAIZ ZHE(0f 41 SRR s oinEe ot MBUCL 7] = M2 =Rl0| of K0 =0F U= HYUCL 0l 23 HIRO| S07k ULICE olelo|= B2 2HS
LISIOHT} Ot OIS E3f CHEH0IZ &7 |RMIAIY 0| SI5IS So{E T FM7|&At ofg ol M7t 7|o4et = U™ 2 Q0|7 UACH= 242toll A 0| &2 Lot YBLICH 7|&xtet $IRAIL gtoz “HMEHM 20|
210| of2fof Chell LOHUTH HS BHMSO0| 0] 7IALS Sl U5HK| U H7| % 3FE oloi7Pil =ASLICL IS HEE 4 USY, HYlo| 27|S HE EY 4 gie
20| CHa Lopziz HiRtct 7Y ot 22 BEXMSES sishof g ALc
v M7|HE ATl EE[= S0 ALIR?
> F7|RE A0S UKl KD ZF0 B BAS SU v FELEHA MZISIAIE Q1AL 2oL }?
Ch ofldx|e] ME 2XE HEA shZe A0IH 3= XM= ot » 7|20 SAISHARIQILICE 71202} 513 AS| ROl 7L
28 W8, REULIEte] MEMUHD 7= =S St A|Xeiet 22 Gt ZEECL £ AH|9| 283 2409 OfZA| sfoF & ZAQIX|of CHa AITBILICE =, BHAF AIARIO]  0]71 SIX[2E D27} 7= L2 0222 7|20l SAIA| 7o
£ floliM SEH0], 2=zt 15 SS QT8I 0|15 Sall & T=0| OHYEOZ 0|20E £ QIER 22 ZEMRT ¢ U Qlo{ AT AYZHSH |}
(S HHMYH 7] HIXEZHoflAXIol 2ot S B2 4 A== B, #2IS ste W0l SHYLC, XHAI0| SH= oM ChE! XIAJ0] QU= MEHOIM CHE Atziat it
THMHS2 I &, ST & HH, HiTQ| 3EHAZ 0|F0] T OHE 82 X0 thEs| 2 S Selcks Lt 7t 7H5E Mz o| MAlS ZH|SIH 2 ZAQULICH XHAle| 2okt &
ICk 312, RN, 22 WHS A XL BRAS Ay [LOLE J2|=(Smart Grid)) M7 |HATH ORI | S MRS SMOA £ DERIS MHIS 2 2D ME 02 2 sle 2SBS0 ZRIIKIS.
UBkrg7t2 MIEls SAlo|CH SHRH(0]5 )2 ol ADIE T12|E 7|22 AN A BOIME S5] F2un QiLict I Ol2{3t AHISO| OFAO| TOIZICHE 2 ALt Ci20] Y| ClEmziE WS Tk Aashl oldsts 7|
5t 742 AJAEIS] ZAI0| A QUCt QU= 2ofo|ct BAY 0|2, SY SO MEZMT B3| Of O|LIZIXIR. OIS Dl2] YXI517| QlsH ot i, T ol 8 mol xp7h UCte! SABIILICH A7 IEAEQI ALY} O &
F0X|2 U= 0] AFE R2|LI2H0ME R QUCE AlS S 1RISHD QUELICE 2 A5H HOb= XM UsHs 7S Hsi=2iLcH
GCERR =Y ADME J8|E 7|5 a0 23 =A MA olmate 1)
v SHM OtAE{Z2H = A0l oHX| F82 =017| Yol SEIUCE Lot A1z v 29 =0 R2|LI2IE ADIE J2|E AHo)| =2 2hod OlE{Re} X2 M2 Sl
SHOE I, XISKIE HIRSt At X0l IigsatE 7t Z=0|at sHIELICE L2|LiztollA] XIsH o1 HT1o| 5| AL Al 24 AR
Greem Tech.2} Smart Tech.7Ji&t2 AMLZAIH {4 Master Plan 2 702 7|th=ch QAM ool |77}? LI7i| ZEALD] A RiBH |
> 2710 et SMEHE RRS0| Qo OfE 2P YM 2k O o AL AR Bl
CHY A7|= OfFALICH CHF RalLiaks BEM MBS AIEE0|  F2%Te ZH0[xX/oA
QICHS 20| REHEIE Hoj2kn Bt 4 UBLICH B, HRZO= & 20134 USLICh (www,
GreenTech. || GreenEneray FMABE| A8A7IK| BE 70| 3H20] 204 /0 BT YBS A keprireks
(MEts HEws) ,Effg_gfm%,ﬂl e 58t A 9= 740| 2 AEQILICE 0|2 Safl A7 CHET} A4t 2421 7|X}/ sungminsohn@kaist.ac.kr
L |ozooe||wvavee]|  aomd || -aoow | S0l FHSEILICE 02 3 Roll BE 0| Y= Hmeie M
XR0|E FOKET| 0f24L 2EAULICY,
CAZO|XIE! AR OLAX] Sio JHeto] 2|Ltaprt Ch2 Lzt
- - _ - s ARt | XISE 28 || XISE MY | XIS Y| XIs¥ A= N oF &4
BE U 7|20| AL WHIFHUA LMEH BAHSS HeAbA HICH W 24510) K2 QM UL o
FASISHS GOl ICH 012 Ofs AIAH 222 501 SHAUS R | e WS || BRE | SR .
S SO/ Y OILRt WiSH= SAE 2Tl K e (o || U2 | g | R v LIS Lizte] = Ofid 3712 Of2f 2okl 2hig Holn " Hmcitn tem (55 4 vy
St AT JRssich E3 BA BE & 18yt BEXC S QlLIR? _ 7| Arfet 271 et A
2 Mekohs MEEEE Ut AT ol|X|e| 2= S ADIE J2|27} ME 0j2e] 2&S ofEnI? FMe 2E » 0|22 F7|172) MRS AIRISH X| 22 AlZHo| X|Lt AHIS0] .
2 BN, X|2, HO|2 7|4 S8 Safl 7hselch 20| 49 = ChSYER| 27HSE WA0|CH FUH(0 LH0|H 420 LEsiels Chio] JALICH olof T CheS ofRishE S0 A = simrte i 2 T
Kt ol A150] 4710l 7[ch7t 2 Zotolc, T BKS510) B A7} 2AET QUCk Ojfolis SArE Ol T2l AlAHe] £900] TS HUXIS. B SESp S -
Grido| 83H= T2 24582 ICatohs il 2H0I % 0] 7HS510] BT 2 Uo| 2 LOJLIX| 42 Zolc, E3H, SUS ZPACH O|LAXI0 CHEH BHAIS LWO| ESHAHSLICH R e
HECk oP7lofl= 2HE V&S SBt oIS A, MeelH MARIeR ygs ©e 520| Jkssin SE+E0l (st At ZAHAIS0| RIIBHAO| 2442 B U QAT MEISHE A7} EmemEmeTEe

6 EE NewsLetter_2013 Spring EE NewsLetter_2013 Spring 7



Jm
11al
N

OJAHO]
X Mo||

LA |

A0k}

LG U+ O|&fE B=lF

Interview

ESu Ny
sun90015@kaist.ac.kr

AS TGN ZH Frl= (LTE
AlCH, ICT *JO*QI UMERhHo =, 7|
SOl H=EA H
off oA St ot
2 MZF2 51 ofi Histoz Liojs}
O st=XIE LeiF= ZHolRUct o]
H EE Newsletter 250A= KAIST
7| & MXISst MojLt WES #
Mo, of LIof7t O & 23|39l 4

off Chol Lotk2= AlZES THRIEL.

8 EE NewsLetter_2013 Spring

(LTE AlCH, ICT Atio| wtxiuksk)

o g8 s e
01 QI driver seat0f| x0[2H ZQIE ARt O|E LG U+ R2|E2| MZ0|UCh
0 =222 0|Sshe S ABE Wt o A7 | d2iat =7 5210

O

18
.,_

EE
LliSh= S0] "Hol'2ta JHCh X0|, SE|= BEEI $ol2t SirEte 2
49| § 7120l M= Z0IE SHX| ZOtok SHX| E=Li1, 2ot SBE O|FX| &
LD 2SI HMASH SHEO| Q1%

s

4 FEHOZ MO0 BICh= A0IIL,
7180z S AL Ut 7Y Z.*XM M 4ESEE 0183l o 71|
e Soll SHo| =BT 5hx|zt
Olli= O A sHof 2ty 1l 1ol 7|%101|E HELl= =O[ ULk I
2 H L2 O ZYSIALT0ICE 5 Y7 |2AE ZHX|1 M2E SHE AF6hM E

CE 22 M= A, 2201 71 XI&4E2| ASH0[xt L4240]Ct,

o
jr—
o
[

LF0= M22 EUHS S i IxFHts E OE s 2700 32
= XIEsts ELXIVt OIRE A=SHA| Rt M=z

S AEpEoZ ol SN2 USICE Ol BES SN FEZNC| S2S

etworked society, Mobile & smart Al 7HX|2 BES=ICt D

m

Q
o
3
ko)
S
=
@
°
Q
=
@
=
=z
=t

RO MEE2 ADEED} | TE(Long—term Evolution)Z &
QUCH 7|EC| S3HE FHCZ ot FUIES oM 7|2t A, GPS & Z|417 I%§
Of ZIgta| 7t ADFEZEOICE KES Internet ProtocoI(IP)OIE Qé._ 2 O|0|E, FA
ZKLE AIHP AlAERIOZ L2535t Z40| LTEO|C O = Mz 7p<|E
SHLHO AFFS Q| 4] HhA| HEt S Zalet 2 O[R0{LHTL ULH.

— [

5o
_|0Il
fU|0 —-— fU

JZCHH 0248t Information and Communication Technology(ICT) At0fAf= 0
T MZ22 M2 0|ZaH0F 2717 0| AE E3|22 convergence, personalization,
sharing2 ICT2 AHE—E— %‘éf Ml 7HX|2 BULCL E5| 88 £5H= convergence

= ICT A2l sty &5t HatE 0[Z0{7ta Tt

N 7K =82 *%3}5 HHHS ‘beyond telecom’, & ‘&
2 O[d| M==AY, 27, 22t olUX|, 28, 2=, AtSAL, ’éﬂ%ﬂ’ﬂ %ﬂ._*
0 H0l= 0d2] 20l SN 88, 7HE3 SR Ml 7HKIE g 220
otz 2 9g2 ot ULt

OHﬂ
§‘
n
ofm
r=

23% QElR)
elolLt 7IHolMe] S 70l chahA
|IH_I 0|AHO| S ;.||:|o.||k|o| MI}
Siio| et 93l =AYELIC
20l Ltz {7 TS
27t st T2 AR
LI, 112t 3 7l20= Sopt a7
! 17|01|M$E1

| o

o AXILIo CEOQ| x}0l=
CEOE "M, "M, "Ml 9| Efo|US & Tolok 3h= Af"—*OIEf

fobitis Az 4 r°*§|— A5

© OftH AJZo| 27} 2
AN =& K2 of CEO7L
29| CEOYH AEE RATL St R
3H:f " MiAoll= crfst 2|of7t EXHSLICE &Z0] L ALt
%ﬂ %GWLP "*EEEf ol &

E[X] RS Z X of
20| AFLICE M2

Ol= A= 0] EZTB
©7} 80| ERBICHs '=+°'L|:r
Ol BSOS © siLle] 2EEH0| UL, 2

m
11l
®

o F3|ZEHe| 2L 2N 7kx[2o] el TSsHFEML.
N ‘ZRMES S SHFals 01S7bNS S50 A2
LICk KTOIA 228 1 A ZRU0| £2308 S7ictn M2tet
u]

Rt A0S B

m
In}
q
i
d
T

KTF KEHAW&H AHE—.— M SHA| Xt
Zo= Aol thet 2 Hi2e| Aoz

=
i _l_
= S0, Aol tigh TIYES 71Mof et 4218ty I [[H%
o

5t
— =
2ILICH OFAE XM= ZIES0IA 20| SHatH Q140 S5t

3
o>
-
Il
Ll
rio

o Rt Z3! S0IM 7120 s TH SISUH U 2o
27127

L2 SHEE] KTF AR, LG U+ CHEOAEIC271X| sieiAd

K SISUH 2 M22 HHIZ 242 1) BIXZ SRt Lo

B 2 ZSLICL M22 BRI 2 tolth 1 HHE X olBopp|

LT Of2] #o] AIAR Zof Stis &

AE 3t BSHO= BEE K17 TSI 22 W =i

LIC} 27| Stu™ Hsto| L5k, 7Z0[H H|T0| LTt

o OFX|B{o= SHS0AH| 5t 242 LolLE = HERILICE

CHSHYO|2HH TE X|Al0A HOlLL B2 ASS B0 HiR2t
=

=
UstD MELICE AS RE6tD SHLISHLE 2[27(2H oh= XA
BE2 BT g £ JUBLCEL 2222 S XM HoE
0 1 L0 thst SHHES 7|1R= 40| o 528t 2P-o[2tn 4
ZiBtLct =5t 02 HEOM HIZLIA DRIEE 7|22tT Ust
T AIELICH HEL0||A 84 “decision making”S SiCha Aiztst
T AE20|ME ot &S siE= X0l ESLICL

A Foll 3] a4l o) E F34EA A =R U

, TE0| AUCh= FYULICE Aol chet Tg Y
Jéllsl X|Alof| thst 21, B|ALOf| EH
LICE XFAIO| EZQ3ICH A

SYsiCt 23 2[0e I%OIOITH X

LG U OIS S o]

Met ©7|23t stk KTF ZCH AFY
0|2 Duke CHS} ZiXIZSE St ZRcistn 5%
8 A REEAIL Kbt $1 LG U+ Z=CH CHEOIA}

EE NewsLetter_2013 Spring 9



FEIE w, 2 w4 ISSCCe

elite group of authors 162122 MH

2013 ISSCCOIME &t 60FHS 71E5H0] 16212
elite group of authorsE MESIRICE. Ol= X| 60H7E
ISSCCOfl 30 0|9 =22 AHstALt Xt 104 &
Ot top contributor2 MHEE SHXFE0|LH,

]

IREC, 11 T2 24 S48 I

S3(3t HEA T4V MERS 2D Qs XIS RF
=1

TAIE(IREC)MIAl 60GHz EHOIA =5 10.7Gb2] T|0]
EIE 88 + U TS WLt ol 2fo|mtol=Ct

222 0] S ME3HH

508 tHHE Ful HDZ EA2
2UZ Q0| T&sts o SSoINint Eot HEARY A
Al 7|Z FA9Eol| HIsH 38K 0l =Ch,

N Ri42F 7|8 24m8 24

=6l KAIST 7Hul M2z 7|gez 24w H0 et =
SO AACE. T7| & TXSsttofMs Hed wa, o
QU ug 23S U, =8 WA 212 IHH
o g7, gAY, SHYE Aol

:Q
=
40
L]

ol
I

MXHA 82, ICCE 2013 Special Merit

Award for Outstanding Paper 44

BIAMHY MAHE SR(R=s A-0)7t o= 2t
AHZEAOM S5 1€ NYSE 14L7X| JHz| =
ICCE 2013(International Conference on Consumer
Electronics) St3|0flA ‘A Novel Anti—Vignetting Method
for Color Shading Artifact Suppression’ 2k= MI=2| =

O=Z Special Merit Award for Outstanding PaperE

=0
s
TSIAC

Slo =o0| slo = 5}O
?:lcgE g||'_|_, ?:!o?_l g||'_|_, -JF-?_IS g!'-r

HM|72| Fairchild Korea Paper Contest =4t

{iie the Power - Within Fairchild - Within You o

Hirchild Horsa Pupsr CodlS

T oINS T WENIE)

HOAIYE Z2|0f BH=H|(F)HM FEet= 73
Fairchild Korea Paper ContestOilA] 22| &tu} BiAfaHE

B2 N 0| 242 Ty, 4, 2N 4

o
9%
&

29: S(X|Eng: 2742)7}F Hybrid Dual Full-
Bridge DC-DC Converter with Reduced Circulating
Current, Output Filter and Conduction Loss of Rectifier
Stage for Wide Output Voltage and Wide Load
ApplicationZ &2, 232 StR(Xzu4: F5E)
7t 6bit 4GS/s flash ADCZ SAS, X015 SI(X|=
e 2712)7} Half-Bridge LLC Resonant Converter
Adopting Boost PWM Converter Scheme for Hold—Up
State Operation2 242 a5IRULCH

10 EE NewsLetter._2013 Spring

BIARPY 2R YRz ua: HEE) 27t KASTOA 4
ALt =2 M=2 AR

ITH & SE7IZ 0183 214 NNSBICISYA &
HEHMZ Ultrahigh—speed WDM PON
Based on Reflective Semiconductor Optical Amplifiers)
otk 7| g FAIBSIROP| 4E=BNL Q2| Bl

St 40| 7|SIF0A AIMBIC

Ht=0| S22 2012 ISSCC Takuo Sugano

Award for Outstanding Far—East Paper 34}

AT BUY US
[m]
—

SE(Xzus: 24
20| 20123 ISSCCO|
M A 14.2mW 2.55—-to—
3GHz Cascaded PLL
with Reference Injection,
800MHz Delta—Sigma
Modulator and 255fsrms
Integrated Jitter in 0.13um CMOS’ 2h= H=22| =20z
Takuo Sugano Award for Outstanding Far—East Paper

£ ottt

T2 8i?, C|AE2 0] Z22E &87I= e
SAIRY ERM SIR(RIZm4: AR meih Uy
& stymlo| TSR BH ZAX2 FUS 0/
SIS MRAESS £ 4+ U [ASH0| HafLe

' 20134 (38 o
Ciugex 153 (TN

- AR 4 90, el
Hagdol AeLe 4471¢ AY LonEE

o8 550l Bssk: 28 Yo

Epx! ElS. | o @7ER 0l /IEE I8N ¥
HE 224X2 87018 RS- HAEE M 8Y 488 A7, o Bolg A
A |

391 §UAE St olgd 4 claBeol eaigeis Hss 7 AN
St GAEEE 2 4 9 ¥ 4 s V168 ek Y KAIST S84 ¥hisg 88
& cABelo 2EE SIS BHL R B | Fha 3 e vas wiE
ol e, EZiEiE LCD9 0D 81 say ey wgs whigy Ol P28 ol 7unie L)

KAISTE @ISErtasst 3 Ciageol) CRgreiol AL 2 3870 vicHAt e
38 296 T2 BRI B=i CMOS 0ol @K Sol B2 235 BEAM, BY  oisEiRACEE) IMEEe
AP A as TBATE A U8 Elck MUNE0l  EsE USSR FIR  2uEd.

O ‘HY SUIXE BNE 08 U O USNE BEe0 F 8 40 ol Boige) BEase CEDRIDIR bonachu®
(36706

MeskE ot odct o] ¢4t dot= Lt
= 7|& 20f ¥ sk&X| ‘Advanced Optical Materials’
20134 2815 HX|=202 ALY OH 6740| 2H E

290 B4, £55 B4
SHaZesS B MY
23 12, S Stot YNTY Aot £S5 WA 2
Zaebyla 2ot 21 HYIol TPl BEBaKEER)
20131 A} HEIROR MAEICE
SITTABILY YIUS SIDH ABBOt OfLi2} A7)
B T8N, S5, QY. AjetH 7|0i= 5 of2f
S0 2421 245 AL 3 TR EiRi0) B FEE A
=0} Mal XK= 28 MRS APl 8l 33T 3
5t0f & 288H0|C
s BRFZE 24
22| st 0|33 W47} Sy
st3l0lA 403t H3g sz
YRFTIAS AT
s ZrZere () s
(BH) WeE D47} B3 ¥
&2 Isiol 7|etEt ZAige
2 2=, S2YstEll 3

floz M z|2 5 O|LHof| st=2&stE|X|(Journal of the
Optical Society of Korea) 2! =LH2| SCI St&X|0f &t
38 20foA oM Qs R4t =22 YHsIH &
=

Lo 2A| 71042t 2ol A -04ECt.

W Z21815]| 7|Xt / naya5939@kaist.ac.kr

EE NewsLetter_2013 Spring 11




Ffg1. Lab Picturg

Cognitive Neuro-robotics Lab(CNRL)

oo |ntroducing professor Jun Tani

Cognitive Neuro-Robotics Lab is currently located on the 5th floor of Information Technology Convergence Building (N1). Under

the instruction of Dr. Tani, who recently transferred to KAIST, the lab was newly established last May. Consisting of Dr. Tani, three

Ph.D students, two M.S students and one Internship student from different countries, the lab members mainly concentrate on

comprehending brain-based mechanism for cognition and action by managing synthetic brain modeling studies with utilizing

robotic experiment platforms. Let’s figure more about Dr. Tani’s lab and research in EE Newsletter Spring,

Field of Research

o Cognitive Brain Science
One of the significant features that makes human distinctive

from other animals is social interaction. By ‘educating’ some
crucial human nature, robots can be developed to do mental

process and generate the behavior of human.

- Experience

Consolidative and deep learning of behavioral experience
shapes compositionality and systematicity in cognition and
action.
- Cognition

To handle the spontaneous situation with cooperative
behaviors, social cognition with reading others” minds plays a
critical role.
- Complex Adaptive system

Free will is the conduct of human stating personal and

independent choice. Free will represents the own volition and

12 EE NewsLetter_2013 Spring

generates the novel actions and thoughts.

The ultimate goal of the research is to train robots with
artificial brain to attain common intelligence in developmental
manners by adapting these aspects.

The research isn’t only based on Electrical Engineering.
It is the integration of several fields: neuroscience, neural
network modeling, nonlinear dynamics, self-organization,
cognitive science, artificial intelligence, robotics,
neuropsychology, phenomenology and ethics.

[Ongoing Projects]

*o Neuro-Robotics toward

“General Intelligence”
The project is designed to
understand the essential brain

mechanism for high-order

cognition by synthesizing through ’Vvv/'/<

robotics experiments. The ultimate goal is educating robots
to adapt at various cognitive tasks simultaneously where
general intelligence would be required. Large Scale Brain
Network (LSBN] model and iCub as a humanoid robot
platform will be utilized for the project.

o Social Cognitive Neuro-Robotics

The project aims to examine possible
- > 4 neuropsychological mechanisms
: for social cognition by conducting
; a set of robot-robot and human-

'» robot interaction experiments.
_/AA The underlying dynamic
< mechanisms for spontaneous

generation of cooperative behaviors
will be tested by conducting brain imaging experiments on
the corresponding social cognitive tasks under possible
collaborative studies. This project is greatly motivated by
the human nature of “free will” or independent volition. Four
Nao robots (an autonomous, programmable humanoid robot
developed by Aldebaran Robotics) will be utilized in the robot

experiments.

[Interview with Dr. Tanil

°o How is the ambience of the laboratory?
How is your relationship with your lab students?

As you might know, | recently transferred to KAIST and
the laboratory was opened last year. Currently, there are
only small numbers of students in our lab. It seems little
empty, however, new graduate students will join our lab next
semester. | expect to have more students gradually. In the
lab, half of lab students are international and the other half is
Korean. We all speak in English in our lab.

My relationship with lab students is pretty casual, just like
other lab professors’. Once or twice a month, we go out for

dinner in amity.

eo What are the specialties of Cognitive
Neuro-Robotics Lab? What makes your lab
distinctive from other labs?
We don’t deal with only electrical engineering in our lab.

Cognitive Neuro-robotics is the integration of several study

el
i
>

>

iEl
0x
i
®

fields. From engineering to humanities, our research needs
broad range of knowledge. Consolidation of ideas from
different fields is necessary. Based on the fundamental study
of human beings, we do research with deep thinking and
broad vision rather than systematic process.

o To be a part of your lab, what kinds of EE major

courses do the undergraduates have to take?
Of course, all subjects related to electrical engineering are

important. In addition to that, | would recommend getting
used to C programming and UNIX for artificial neural network
and robotics. As | mentioned previously, our research is the
combination of many different fields of study. What we do
isn’t just building robots. We educate robots to have human
nature. | do expect students having curiosity in humanity
things. | really do encourage students to take psychology
courses to better understand human nature.

o Do you have anything to say to students, who want

to be a part of your lab in the future?
First of all, what | want to say is to get motivated. It is the

most important thing in your life! And, students should have
self-opinion, self-discovery and curiosity. Many Korean
students are good at doing what they are told. | hope that
students become more active. Also, English skill is very
crucial, especially in our lab. We communicate with each
other in English. Also, as | said several times, our research
field asks for general knowledge about human nature. |
would recommend students to read many books and articles

on psychology, robotics, neurology, brain and social science.

Thank you for taking time out of your busy schedule
to meet EE Newsletter.

By Seul Gi Moon / alicemoon(@kaist.ac.kr

_______________________________________________

Contact Us

Tel: +82-42-350-7428

Address: Rm# 50, ITC Building (Bldg. NO1), KAIST,
373-1 Guseong-dong, Yuseong-Gu, Daejeon,
Republic of Korea (Postal Code: 305-701)

Homepage: http://neurobot.kaist.ac.kr

_______________________________________________
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Low-Noise Low-Power
Frequency Synthesizer
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Integer-N
ref
(soMHz | P

(x16)

Bang-bang digital PLL

Fo<2= Digial loop fier ;

o tractional-N PLL

[2221] Frequency Synthesizer based on
Cascaded—PLL

SHR|D £=7t WalElof w2t
A SHM7

I(frequency synthesizer)2| &=
AM0| o Z0}X0f SiTt, SHLElo| Hi=0| HEAKS, Qualcomm,
San Diego)= MES Fot & I(Iow—n0|se frequency synthesizenS
cascaded PLL(phase locked loop)Zt reference injection 7| Safl 7S16HICE

St
=

0|H HAPE E5|f 2h=0| BiAL= 32200l 71E & 22 Xl |EEE International Solid—State
Circuits Conference (ISSCC)0flA Takuo Sugano Outstanding Far—East PaperS $=AGtICt.
0| EE Newsletter S80|M= 27t S718t ME= ot &HM7IE AJotnxt Sict,
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A= Foe 297l 37 1ol Lt U
Ch & HIj PLL2 50MHZe| 7|& FOIE
164 S7AI7 800MHZE BHS0] LM &
A fractional-N PLL2 0|2 3~4 Afo]2]
24 U Z7HZICE of2ist £Ex= F
Bm fractional-N PLLS| 2Uxisl 2

(quantization noise)g 22| 1RZC=2
HeSt0lE Z0l & QIrk= AEO| 9Lt

T

FHO & I PLLO| &Z0] Oh< &0{of
tIChe 240t & $w PLLO| delta—sigma
modulator2| Z124 AH|(power consumption)
7} Sotof StCk= design challenge AL
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m Dual-Pulse Ring Oscillator(DPRO)
7|1Z9| reference injection AR AlZt 2F
(timing error) MH20] spurE £0|7|7F &IX| 2%t
Ch 2 AHAFo|M AFREH DPRO= even—stage
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Of ghMistrt 24249 pulse= PLLE locking EE=
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D2 reference injection spurZt PLLOY| O|xl= &
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m Supply Regulated Digital PLL
HMOIE Z=mi4 BHA7|9] X BN PLLS Ring—
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aet E40| UCt 2 S0z DACO M
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=2 PSRRE ZoHA, ol E&T Ring
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Cascaded delta-sigma modulator(DSM)
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@ Fractional-N PLL

O Integer-N PLL FOM = 10log 10[a(s)* - P(mW)]
. . Yu,ISSCC08 :
100 b PO PO ... R
- _Park, VLSI08
—~ ok @ & Hung, Issccon
& 3 . Bsnm) _
3 3 ] T FOM.,
= [~ o""e ~Rogg 1
L a5 . Tasca, ISSCC11 - E,s'!ssccm
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: : DLalJSSOOQ B
| il PR ?s,;u (90nm)

1 10 100
Power Consumption (mW)

[22212] Power consumption vs., jitter
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SE Ul £ =F YEHE 20 & Mést= 7|-0|H,
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2 IXNstoZ M MS QAZ RESICE

o Spur . ZA HoZ Bl= 2 ¢

Delta—Sigma modulation (DSM) : ZE}—A|Z0f BHZ Bt
Al2 delta HRHIAMOZHEE OiME o2 1-C|X | H
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9| CMOS -2 #A| 715ig 4 Qlct. tiEE22| ofd2
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