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@ ssce 2012 Conference Theme iy

Integrated Circuits toward Smarter Society

Integrated circuits improved the quality of human life iIn
evolutionary and revolutionary ways by providing smart devices
with internet access and electronic equipment with huge computing
power. One of the emerging trends of integrated circuits is to apply
the technology toward the smarter society, which drastically
iImproves the quality of life of people with the aid of mass-
producible electronic devices equipped with high performance
& low power integrated circuits. Sensors, RF and analog circuits,
data converters, and digital signal processing circuits will be
required to implement the smart mobile devices which enable high-
guality human life. Papers focused in this area will be encouraged
for submission.
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“Integrated Circuits toward Smarter Society”

11/13 (X) 11/14 (7K)

m Dr. Shoichi Sasaki
Professor, Keio Univ.
Japan

m Dr. Ming-Fong Chen
Superintendent, NTU
Hospital, Taiwan,

“Expectations for the
Semiconductor
Technologies in EVs and
HVs”

“Integrated Circuits and
Systems toward

Smart Ubiquitous Patient-
Centered Medical
Environment”

m Dr. Shekhar Borkar
Intel Fellow, Intel Corp.
U.S.A.

m Dr. Sungjoo Hong
SVP, SK hynix Inc.
Korea

“Semiconductor Memory
Scaling and Beyond”

“Technology Challenges
and Opportunities for
Ubiquitous Computing”
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Tutorial 3: 13:25 -16:20

m Dr. Jente B. Kuang
IBM, USA

Tutorial 1: 9:30 —12:25

m Dr. Stefan Rusu
Intel, USA

“High Performance SRAM
Design in Deep Nanometer

Technologies”

“SoC Power Reduction and
Management Techniques”

Tutorial 4: 13:25 -16:20

m Prof. Kofi Makinwa
Delft University of
Technology, Netherland

“Smart Sensor Design in
Standard CMOS”

Tutorial 2: 9:30 —12:25

m Dr. Srenik Mehta
Qualcomm, USA

“Designing CMOS
Wireless LAN System-on-
a-Chip”
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A-SSCC 2012
Industry Sessions

2 VY 5% M

Industry Session #1:
Leading Edge SoCs and Memory
(4 papers x 25 min = 100 min)

Industry Session #2:

Energy-Efficient Circuits for Emerging Applications
(4 papers x 25 min = 100 min)
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Leading Edge SoCs and Memory

m The First 22nm |IA System-on-Chip Using Tri-Gate Transistors(Intel)
FIUORSOSRBEZ2M5(CM LL, BEEBETEEIT 522nm, Tri-Gatek52
CRXEAMIADSOC, DirectX 11ZFH7R—rL 3B HE R B H H AT HE,

m A1.949mm2, 38.17mW Dual VP8/H.264 Full-HD Encoder/Decoder LSI for
Social Network Services (SNS) Over Smart-Phones (Mediatek)

VP83t iz Z7JLHDDa—T v LSl, H.264/AVCHO—TvH LRIEEI—SF 5
L THETEZ43.6%HIiR

m A High Performance 64Gb MLC NAND Flash Memory in 20nm CMOS
Technology (Hynix)
25MB/sDEZAHEE L400MB/sDE AP TT—RAZHFONANDTIS Y a
*E,

m The Next Generation 64b S3 Core in a SPARC T4 Processor (Oracle)
817 .128KBOL2¥ vy a1, AMBOL3IEXFF v a2, PCl Gen2.0, 10GbA
—HRybXE. 2.4Tb/sDEEIIOZ{HFZASHSPARCTOtEYY,
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m 0.5v Start-up 0.77mm*2 Dual Drive Mode On-Chip Single-Inductor Dual-
Output DC-DC Boost Converter for Battery and Solar Cell Operation
Portable Equipment(Renesas)

NEBFS DX TIOMAE T, MDD /Ny T P KRGEMZFESIZET100mALL
EEHAL. ENENDINEH85%. 84%DDC-DCa/\—4,

m Circuit Design Challenges and Solutions for Optical Ring
Modulators(Oracle)

NREREELDT—HREICERTSHREEILE, EVaAL—20OH M EZER
DEODHEICANSIEEEEZFOABRFEIVIEDaAL—4,

m A 0.5v 10MHz-to-100MHz 0.47uWatt/MHz Power Scalable AD-PLL in
40nm CMOS(STARC & Keio Univ.)
HAABITTH—ILTO2ILDREBEEEE HPLLE/,
0.5V, 45.5uWT10-100MHz D H A M AT BE,

m "A low-power 6.6-Gb/s Wireline Transceiver for Low-Cost FPGASs in
28nm CMOS(Xilinx)

0.5/, 156.6Gb/s TEI{ET 5&EEIOA AT —X, 6.6Gb/sB{ERFD

8EIXBER <10-15. R RKF v JIL#E&K18dB. 1V,1.2VTHEE H129mW, 3



@ EHERBONSAE T

ZH T2 ZEREA
AVF AN =T AT S L
idoni=l/J
T —ROAIN—R
TAVRI
-SoC
‘RF
Wireline
» F R i - I A
)(:EI)

(c) A-SSCC 39



Famire e

7FTraJ5E08R

SoCEREH ML FFH O RIBAOEIRE
BEEICET 5 BL-REREZRIR
JXTE33(REE:41), FRIR13(BFE:15), #FIRFE39% (FEE:37%)
e " . e . 9*/73 ’\)b AI—|F—R
R 9 3 1 3 2 2 1 1 2 1
FRIRE 0 4 1 3 2 1 1 0 0
ERIREE (%) 0 44 33 | 100 0 0 43 | 100 | 100 | 100 0 0

n IBIESROERIBE S EHEMo1tEyay
O0-Session 1: Analog Interfaces and Amplifiers
s EREIRSHM1EYIIY
O0-Session 9: Power Management ICs
m AEY— EHFET1EY Y
O0-Session 13: SSD Memory and High Frequency Analog

(c) A-SSCC

40



§hsscc 7+Os98ExRHRx () YEE.

An Energy-Efficient BBPLL-based Force-
Balanced Wheatstone Bridge Sensor-to-Digital
Interface in 130nm CMOS

n SRXES[1-*] KU LeuvenhoDHFE,

s PSRROFEIZBIFGENRED I Y—%F, RA—bRX—2-T)yY
B TER, #EDT)yPIZHL26 dBORE, Bt —DRA

EIZE#K,

n ORERDBELEIEEIZ. TUY /0)/\7/Z75\<'§‘#’L7:+L
DAC(:J:U%’-%?&?E@ DERLELSEDHIFEA R KR ﬂ%hﬁl:i
VCO. 2{EMDPD. rb*/sn“&w-? ’5! #E ’é:ﬁﬁﬁbf:PLL’&ﬁﬁﬁ'

Bo B —HANFEHMICHIVEORABRE—HITHDT, EDFEE
TASBILHANBLNS,

n EEEREEV, HEE SN 120 W, FTHERE 0.05 ms, EvMEE(
S SR L R TR S

= 0.13 um CMOSF O+ X TS,
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A Package Bondwire Based 80% Efficiency
80MHz Fully-Integrated Buck Converter with
Precise DCM Operation and Enhanced Light-

load Efficiency
n RXES[9-] EEMBEXRENDER,

m ICFYTENYT—URIZAR T4 T L2047 % . BEEDC—DCaV/N
— DA FEHBELTHESARZIRE,

m ROTFATITALTDIEIL3 nH~9 nH FBE ., O/ \—4(% 80 MHz TEhE,

m BEFODCME—K (FEHESEET—F) Tl 2 EGHIEARIZEHT A
UFDIDHERERNECLTENNENED S, NMOSEPMOS/NT—FS
DORAEREIZHEHTESEIICL. HAOmFOEEZSHALTOEE
DERRUEL D, NMOSDF S HIERET ST —TERITT-C

b= o

m NMOSEPMOSHRIRFICA 7 LGSR IFEIL—T CTHRE (ADTHEEE)
AS (A XRBBEE) LHHETHE0 %DEHAFELEIR,

m 0.13 um CMOS7 O+ X T=EEL,
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A 5.8GHz Digital Arbitrary Phase-setting Type II
PLL in 65nm CMOS with 2.25° Resolution

n AXEEN3] ISVHUKBLBMOXRAZER.

m ifH%2.25° OFEETT4OAINT—RIEYEILTES, 5.8 GHzDT
;E/EE'I%LP%L’& RIRERICEED /A R BERBIESh BType 1D
S2E

n SIS, 018 n,&'%Itlsixiﬁd)&EQ’CT»P/’;‘ULE’JIJT')O)’C 3
T‘DACJ%J:UVCO’& WTEURDNTAVFILTHRBSNSD T, 7FO

SRRERGYRTEMGEDTYF I EERT HULEILREL,

n CIAHELRBLLERBRICIE, 2A DDA RZRE T AMEEZFD1EY
FMTDCZRWAETT AV FILHGHAI R EZIREELT =,

 BAAE R EBBRADT (Y DAN, 74»9%10)*5&@;_50)%
%Qﬁgmc: CBIFRIAERBDBEALED . T4 IEE MBS

m 65nm CMOST7OtXTHE 1 VEIE, HEEB X 11 mW,
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A 12-Bit 8.47-fJ/IConversion-Step 1-Ms/S SAR
ADC Using Capacitor-Swapping Technique

n SR FES[6-3] MediaTek Inc (BE)DHEK

s SAR(GRRILERE)ADCHFEI—FIZHEITEERIS—ZHIHIL, #
HERET DT v /N\IEIRTYTHMERE

m BT T REEXEMI TS L ERELLEZER
m 110nm CMOSTE!EL. a7m#E(%0.092mm?

s 1MS/s TENOB (BE%IE v k%) (X£10.9bit. ;HEEEH(X16.5u0W(BEREE
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Sigma-Delta Modulator Using Asynchronous
SAR Quantizer and Digital Delta-Sigma
Truncator
n X ES[10-1] MediaTek Inc (BE) DH#EE

s WCDMA/GSM/EDGE & ({E 5 #15(1.92MHz) O &k ksfE T IIL 25
<ADC

s 65MHzCA—/NN—H> T4

s HEEND, FYTERZAIBTESERMESAREFLEBETILELY
RETOAIERIEFE

m 40nm CMOSTHEL., A7 mE#E 0.05mm?2, JHEE 1 1.91TmW (ERE
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m BFE18(27@ 11) FIR7(7@° 11) . $RIREE39% (26%@° 11
)

- ERIEEH A 9. hE 2. BE 2. UHEKR—IL 2,
XE 2. 71'5‘/5! 1
- ERFERH : BRS5.8F 1. 0HR—IL 1

m DCSHF X2ty a i@k, Session16[ESoC&SPED T
12k
- Session 4 : Energy Efficient Circuits and Techniques
- Session 16 : Lowpower SoCs and Circuits
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m A Built-in Self-adjustment Scheme with
Adaptive Body Bias using P/N-sensitive Digital
Monitor Circuits (FREXZFE. BX)[4.1]

m Green Semiconductor Technology with Ultra-
Low Power On-chip Charge-recycling Power
Circuit and System (JL3H X, BXK)[4.2]

m On-chip Dual-Ring-Oscillator-Based Random-
Fluctuation-Measurement Method for Detecting
Lowest Voltage in Adaptive Voltage Scaling
Systems (HiI. HZ)[4.3]
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A Built-in Self-adjustment Scheme with Adaptive
Body Bias using P/N-sensitive Digital Monitor
Circuits

s RERF(BER)DHX [4.1]

B pMOS/NnMOSENEFNDTNA RIESDEZFIZ VU TATHES

A—AREANNITIL/PHOTILDER/N(TRE

[CHIHT S EThEREE—IBRZEmEIL
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Green Semiconductor Technology with Ultra-Low
Power On-chip Charge-recycling Power Circuit

and System

n LAY RAILIFOZHXR(BAR)DEHX [4.2]

8 AAVOBRERIVATLIZHE T HFY—) A4 7)ILEIBRDIRE
m LSIRERZupperE 21—, lowerEBD 21— J)LIZHEL . upperE

Da—I)LOBEICHERALEERmZER IXF v /AR FFHTHES

. lower®BVa—I)LDEEICBRAT S

n PEIELA/—FZTEOL XL —42THIELTREIL

m HEES0-85% TH OB HAXMEN, RAEMWTIELE
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On-chip Dual-Ring-Oscillator-Based Random-
Fluctuation-Measurement Method for Detecting
Lowest Voltage in Adaptive Voltage Scaling
Systems

n HIZEEFR(BAR)D R [4.3]

B TNAADREBEVNIESDEZIMVORETEHAIT 5B

i

s FYTBICRGES VA LIESDEEXEREICAET A EIC

FU.BFVTDORIEHEE

FHROAHENHFESEKSITHSD
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e 8.1 A 40nm 535 Mbps Multiple Code—Rate Turbo
Decoder Chip Using Reciprocal Dual Trellis.

National Chiao Tung Univ. (/&)

e 8.4 Crisp—II: Coarse—Grained Reconfigurable Image
Stream Processor for Image—Processing and Intelligent
Operations in QFHD Video Cameras

National Taiwan Univ. (§3&)

e 16.3 Performance and Side—channel Attack Analysis of

a Self Synchronous Montgomery Multiplier Processing
Element for RSA in 40nm CMOS

HHEKE IR RAILIbEZHR, (AR)

56



@ SoC- vy Ty vy B RX (P e

8.1 A 40nm 535 Mbps Multiple Code—Rate Turbo
Decoder Chip Using Reciprocal Dual Trellis
(Taiwan: National Chiao Tung Univ. )

m 40nm CMOST A+ X T, 535Mbps D7 JLFO—KL—+DF —R
TaA—F =3 E,

m High code rate&through® I ZEIH,
(Reciprocal dual trellis AZX)

n HAETE, IRIILF—3hE, TUTHEITIEEIZEN TS,
(0.068nJ/bit/iteration, 8/9a—kL —k at 0.9V)

m Reciprocal dual trellisZ2DMDSISOTEELTLVT,
SIOSD i FIMLIEIZKY | SEREILZERIEL TS,
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8.4 Crisp—II: Coarse—Grained Reconfigurable Image Stream
Processor for Image—Processing and Intelligent
Operations in QFHD Video Cameras
(Taiwan: National Taiwan Univ.)

m CMOS 90nm LPZ7 O+ X TE4ELT=. QFHD(3840 x 2160), Ja>rJ74F¥ ¥ )L
A A=Aty

B UG NRIZBN—KOYIT7ES 1 ILEEHT BT —XTIF g

m EEY T aroiavickyY, JLXR L E)Ta—%E -8, )av o450
W)U T IVICHE R RTEE,

B (A= TOwy T DNIBRER EADRKESE|, HWHBIYF(+EERA

m 3BM-EVILA A—(ZT, 942 fps, 1080p ETALA—T 44 IZBUT
150.7 fosD = M REZT IR,
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16.3 Performance and Side—channel Attack Analysis
of a Self Synchronous Montgomery Multiplier
Processing Element for RSA in 40nm CMOS

(Japan: University of Tokyo, Renesas Electronics)

m Self synchronous ATXDPE(Processing Elements)[Z&klY) . RSAM [TD
Montgomery multiplierZ . fEXDRIHARIZLER, DA/ FEEENE. 2 F-EEE
BHEEE, (BEFEDRSAIZXL, 2EDNIEREEZZEIR, )

m RSAZTODHARFyRILTYFIIZHLTH, SS-PEDTH A/ \MEAL 1 ZZEET
L7-.

B 40nmTARRIEFVTIZHEINT. 04V to 1.3V DITARLUCEMEEFa1—=
1L T, 21Gb/sDT—2 M EEF T,

m TRIILF—hFTELTIL, 322fJ/op (at 1.1V) . 1.40fJ/op (at 0.4V).
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$2FR48 (RELE:57), FRIR18 (RE4E:18), IRIRFE37.5% (HELE:32%)
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hFEF1E AR
m X250
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O-Session11: Millimater-Wave Circuits and Systems
m VCO,PLLE i
O0-Session15: VCO & PLL
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m EEHERSEHZERIT

m A 65nm CMOS, 1.5-mm2 Bluetooth Transceiver with
Integrated Antenna Filter for Co-Existence with a
WCDMA Transmitter

(B :EZ)

m A 245 GHz, 2.6mW/pixel Antenna-less CMOS Imager
with 0.7fW/ Hz NEP and 3.5m Backscattered Range
(kE:UCLA)

m A 0.38 mm2, 10MHz-6.6 GHz Quadrature Frequency
Synthesizer using Fractional-N Injection-Locked
Technique

(AX, RERIEKXF)
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A 65nm CMOS, 1.5-mm2 Bluetooth Transceiver
with Integrated Antenna Filter for Co-Existence
with a WCDMA Transmitter

m [3-2]BEK.EZ
m 65-nm CMOSZ#ERALT=, 1.5mm20) /M BluetoothFrS2 Y
—I/INDFERK

m Rl—iRkR[CEREINAEGSM, WCDMAZEND T AVvHEESE#KE
?'67/71-74)»9&@%0 -40°C~80°CHOEHTEERMES
HWIET AL AEL. TOvhH%E30dBEEAgEE LT,

n 1.2VENMETEER (+4dBmH S18F) 65.3mA, Z{ERF(ZERXE-
89.1 dBm)53.1mATHDENEEEI]
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A 245 GHz, 2.6mW/pixel Antenna-less CMOS
Imager with 0.7fW/ Hz NEP and 3.5m Backscattered
Range

= [11-1]3£E. UCLA

TERLGECTHEATAIERBRED (T4 A—UvIZHLV5245GHz
m@?yv‘-ﬂﬂ?& HEERZERBOER,

m 3.5mDIERETI0E D HEFE THIGAIRE,

1 40nmCMOSZEAL. 0.036mm2N YA X TERL. EXEHT-
12.6mWTEIERTAE
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A 0.38 mm2, 10MHz-6.6 GHz Quadrature
Frequency Synthesizer using Fractional-N
Injection-Locked Technique

m[15-1] BR:ERIFEKXRE

m 65NCMOS%#EALT-. 0.38 mm2, 10MHz-6.6 GHzEI{E DFBIA
21 b A D RE

n 2EHEEETOEBEANT16-26mWTHY . [GEEBLASIEL
HEBEBHZER

N /ml>2 7’I:I-|2Z L L
AR AN 7 eI

m 1.7GHzEM{EEF TOHO3IMHzA Tz v E ,&’%z’chME%E (%-135.3
dBc/Hz, 10kHz7J'7't'JI~®'f//\/I~:’€E [%-95. 1dBc/Hzé_—¥
BTt Be A RE R
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m A ZOGbIS Adaptive Duobinary Transceiver
(EliZs /EK—T—)

m A 2.3-mW, 5-Gb/S Decision-Feedback Equalizing
Receiver Front-End with Static-Power-Free Signal
Summation and CDR-Based Precursor ISI|
Reduction

(VI ILKER)

m A Spread Spectrum Clock Generator Using
Phase/Frequency Boosting with a Peak Power
Reduction 14.6dB, RMS Jitter 1.45ps and Power
4.8mW/GHz for USB 3.0
(POSTECH) (c) A-SSCC 68




GERAEE VAT TIEBS T EE]

A 20Gb/s Adaptive Duobinary Transceiver

m X

%‘ﬂ:

H5[5-1]

BEIRIER

LSBT A/ \(F1),
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1FD[E

VUREXRFOER
n A ERAICERFEE

maEEl, 2IERAICHERE

mrEEd S &Ry, —ﬂxEI’J

DF)a—45, Ta—5%Hl

B?_Iﬁ"ée‘:b 1&%%37:%%%

m 90nm CMOS T2/ IZTEH{E,  HEBHIXIEZERMT
£3120mW (B HZZFE . 6mWIGbps) . REEAKXDEZE

aEg&EL T, ﬁE@Eﬁxﬂ@E%ﬁ
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A 2.3-mW, 5-Gb/s Decision-Feedback Equalizing
Receiver Front-End with Static-Power-Free Signal
Summation and CDR-Based Precursor ISI Reduction

m SHNEB[5-3] VIILKEOHRR

s FEEERIC, E#IFEA X LIR (Infinite Impulse
Response) 74 /LRIZKS¥IERELFREHMESE-EESMNE
7:"t& A7y MEEEREITT S, 7OvIENMED LB G Z IR

RTatickl, EBRENEEET, EEEEHLEES.

SERIGICHBTR2IUE98E—F5 L, yOvoBERKRD
%EF i%ﬂ%l ~&kY, HEEDEEEREER %k (CTLE) IR

m 65nm CMOS LP 745./0VICTHRE. Z{EMRIEKIX, 5 GbpsEl
{EBFT-15 dBDIG X B AR FETHIETE, JHEEBHIZL2. 3mW (
E H3h=E: 0.46mW/Gbps) # =15
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A Spread Spectrum Clock Generator Using
Phase/Frequency Boosting with a Peak Power
Reduction 14.6dB, RMS Jitter 1.45ps and Power

4.8mW/GHz for USB 3.0

m SR ES[12-1] POSTECHDH %

n AR LR

T, YD7LoRIOvY EERRTEE

L\’CEMIEﬁJﬁT%’)?D V4

I+%“phaselfrequency booster”[AlEE %R E.

n )IJ7LRIOYHEERZEIOVIDMBEALLFTEDED

[CUNFEDESIZHIHT A ETREEELXRF.
® 0.13um CMOST9 /8IS TEA{E. Booster|l&YBHFE

1. 5dB1E»H=&EJﬂz
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OUltrasonic Imaging Front-End Design for CMUT: a 3-Level
30Vpp Pulse-Shaping Pulser with Improved Efficiency and a
Noise-Optimized Receiver (K [EMIT)

OAnN Inductively Powered CMOS Multichannel Bionic Neural Link
for Peripheral Nerve Function Restoration (3> #4<—)LEILK)

OA 45uW Injection-Locked FSK Wake-Up Receiver for Crystal-
Less Wireless Body-Area-Network (52 [EKAIST)

OPhotovoltaic-Assisted CMOS Rectifier Circuit for Synergistic
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