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RF CMOS S0I Switch Technology

SiGe Technology

PARAMETER

Feature 0.35pm 0.18pm
Fab3 Fab3

0.13pm
Fab 2 and Fab 3

G5 | §INS0N (1300, 0 |00, 10N | v te0n Single Gate 3.3V/5.0V Single/Dual Gate 1.8V/3.3V Dual Gate 1.2V/3.3V
Capacitance (IF/um2) 24 2 2 2 2 Ft Range 23GHz-61GHz 38GHz-240GHz 37GHz-200GHz
EL e b7+ s n [y n MIM Cap 1fF, 2fF and 4fF 1fF, 2fF, 2.8fF, 4fF and 5.6fF 2.8fF and 5.6fF
< s 4 4 . 4 oly Res 95 and 11K 235 and 1K 310 and 1K

Thickness (m) 28 28 28 28 28 C - 24 -
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b Need to do Architectural Analysis, Performance Optimization
caroon .
or Pre-silicon Software Debug on your SoC?

Model Creation Model Access Architectural Analysis and
Software Development

-100% accurate models -100% accurate ARM and MIPs

compiled directly from RTL IP Models -100% accuracy for architectural analysis

-Leverage 70-80% of design -ARM Fast Models and firmware development o

that is re-use of existing or -SoC IP from industry leaders -100s of MIPS speed for application

3 party IP -24/7 access for software development

-Industry’s only automated configuration, compilation -Automatic creation of ARM Fast Model
0,

model generation solution and download platform from 100% accurate models

-Switch from 100s of MIPS to 100%
accuracy at any software breakpoint
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Introduction

Carbon design systems= EDA Al & 7Ha w27 MEstn = &
OF2! validation 20f0ilA MFE 2T JUELICH A 13um Olst 3E
9| SoC MAIM AAH AZEYNO| ZL40| BZiz|n So= 7|=
o M7 uHoR= SIEY o} ATEQ0E XMAstA Z20| validations
St7|2t EX|7F §A&LICE Carbon design systemse AM| RTL SHEYI0
Aol M AZEQ0IE 20| validation & 4= UEs ZAUES HI5HH 2
AlZb Lol TS AL & 4 =S BiLICE

SoC Designere Virtual System Platform?| 7Hnt 24 Test
st Bt £ MRLIC A|AE! mEof Jidint |Po| HA o7 |HIXQ
Stot 2 AE|E 01X HHAOIMS] SERI0Rt ATEQ02| A5 2A
of 2E L ab¥o 2XN "ot & & s 2SE T AARES H|

carbon

design systems

Products

Carbon Model Studio

Complete Automation Model Generation Solution

Carbon Model Studio2 hardware behaviors X&ts| F§lst=
software model2| automatic generation, validationz} executionS
St complete solution®LICt Carbon Model Studio2 FEHXQI design
lifecycleOld AF2E 4 QUELICE Carbon modelsS AMZ3H0] CH2nt 2
2 =Ho| 7ksgiLct.

Accurate architectural analysis
Presilicon software integration
Secure external model distribution

232 Simulating a Virtual Prototype with Carbon SoC Designer Plus

Rapid Development of IP Models

22| SoC designdIME 7|Z project2RE LCIA| EE&/AHLE 3rd
party0ll 2J5f MEZl= IPO| M| design? 80%™¥= +Z0f 0|21 UE
LICL. Carbon Model StudioZ 0I&sH ARBXl= 2t FEH6t virtual
platforms2 4&st7| ol ol2{gt IPS ZHIE = UELICE

Virtual Prototyping Solutions

Automatically compiles RTL into high—speed software models
Straightforward GUI manages model creation and validation
Easy configuration management for model variants

T E— R il | T |

1213, Generating a Component with Carbon Model Studio

Platform Integrations

AEXI7H ZEst system environmentsOl A ALZXI2| hardware models
2 ABE = U7t 6f= SRELCE Carbon Model Studio ™
system simulation platform= X[#& 4 JU=ZE 7H& 7[20|MEH 724
Z|RSLIC 2H2Eo| platformd| %= unique models= g ZeIt ¢l
={o =

234, Model creation is fast and easy

One Model — Many Uses

Carbon Model StudioZt CIAS platform integrations2 XM&st7| e
0l AF2XH= 0d2f development environmentsOlA Carbon ModelsS
AREE = s OYdE &EE £ JUBLICL Software engineerse
Programming= ¢/ data—book2| #&0iAl Devicedl &F & + U&
LICt Architects= buses, interfaces 12|10 transactions0ll HZE 4
QELICt Hardware engineers= waveform dumpings Z &5t RTL
LHEOfl CiSt full debug ability@t visibilitye 27| ElLICH AMEXte| 2E
team TEES0] 2 environmentsOfl X0 issuesE portingst Z2 &1
0| 2xIE siZstk=tl zge = USLIC

Carbon SoC Designer

Complete Virtual Platform Development Solution Carbon SoC
Designer= Virtual System Platform®| 7iint Mgl o 2MS 2I5t 7+
et 22 MULICEH Carbon SoC Designer= HEHEQI Design
LifecycleStofl AF2EH Ch2at 22 Virtual Platorm@| XA ghLich,

System model development and IP integration
Accurate architectural analysis
Pre—silicon hardware/software integration
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224, ARM big.LITTLE bare metal CPAK

Rapid Development of Virtual Platforms

SoC Designer2 53l Virtual Platorm2 &7 S 4 U&LICE SoC
Designer®| easy—to-use GUIEAS Edll ALEXI7t 2st= Virtual
Platform?| 74 2 M¥S =1 &A XMz2lg & USLIC 22 Virtual
Platform2| H|ZHof UM keypoint= Modelofl /20, SoC Designer=
0l2{8t Chst SENO| Model T740f| CHaHAl CiESat 22 X|2dat HEs &
LIk,

Flexible SystemC model support for easy creation and integration
High performance cycle—accurate and implementation—accurate
models compiled by Carbon Model Studio

Spirit IP-Xact support for easy model exchange

Platform debug

ModelZ &5t System?| 7A2 7ta System solution?] LYHEEAU #!
L|ct. AES PlatformS Adistn HH| A|ARIC| SAS ZBst0 EAo
= EEQILICt SoC Designer= 2t AIEAL H2 7M0| 7tsotH =[H
El InterfaceE S5l o= AZEQ|0] AX|LII7F SAlo| ALEE 4
Ue SHAS MISHHAM model 2 platiormel ANt HZut SXko| X|of
7t 7tset 42 MSELIC AZEY N AXIL0= load=|o] /U= S/W
Source CodeZ =& 21} SA|0f| Breakpointe| A&7} Register % O
Ze[o| 2M0| 7tsstH, =0 AX[L|0= Signalel 2441t Waveform
©| DumpE otHA TH| AlAHICl S&E FH6l= 242 MBI &
5| Run—time& Performance?| M XSot0] ALEXI7t Systeme| T+
S & S0l st Z2H=QI Feedbacks & 4+ U= 7ls= MSELICH

Architectural Analysis

System Architecture2| 2A1nt Jitofl 2§t accuracydt Model2 4
St= A2 AlAHIS] E4g 246k= Ol iR SRELICEL E51 ST H
A FELE Multi-core d0M= EaHYLICE SoC Designer=
accuracy®| £t Performance, flexibility2 ME5H0d, CIXIR! SHA0)AM
o Z2st A™CAof ANl Tt WHE MSELICH 172l ad-hoc
Model2 S5t 051} tha AMoILE ZElg 27te= o Aol ofd & o
Jeteta Mzl U= kel ZIFo| JksEiLict

=

Create cycle—accurate system models required for detailed
architectural analysis and explore the performance impact of
hardware/software trade—offs

Measure interconnect performance of complex bus architectures
using actual system behavior to drive traffic

Quickly and easily make changes and explore design space
alternatives before committing to an implementation

Hardware/Software System Validation
System?2| EMoll= TAHXQ! ST =go| ERsty| ME0 Hardware2t

Software?| YZF0M HEE Mot ZHo| HRBiLICE Cycle—Accurate

1011

7|8k Virtual Platform2 A& Silicon chip 7|l 0|&0il Software2t
Hardware?| A& XIZgLIct 35| FPGALt Silicon O|X A0l A
Driver2t Firmware {22 2Ist 2S4S ME L ct.

Speed system integration time by debugging your software on
virtual platforms before physical prototypes are available

Reduce risk by validating hardware implementations using actual
system software

Eliminate physical prototype availability as a bottleneck to software
development

Accelerate the cycle of debugging, implementing hardware or
software changes, and then re—executing the system

Carbon SoC Designer Plus(Carbon IP Exchange)

Carbon SoC Designer Plus= ALEXIOA 22Xt Access?t 7tsst
Carbon IP Exchange (CX)2 HMIEst UELICE Carbon IP Exchange
= Carbon?| IP Partner?t MSst= Virtual System Prototypes #=5t
7| st ctust IHSweb Portale SaiA XIRstn USLICE Model2
CxOlM &7 d¥at e OREE 9 25 & £+ d1 SoC
Designer plus£ =& 0|50| 7tsgfLict

Carbon IP Exchange?| Ctfst 0|™E o2t Z&LICt

Quality — Model2 ZAZE1 22|E “Clean” SE0IA MH=0] MSEL
L}, ESH SoC Designer Plus2te| Hisof chshAl Z#BEL|ct

Usability — Model2| A0l thshA AtEXte| 2FE Dl2|

o= Wyt 2 £ QIEE HRSIHAE SFE AR WAooz FMEL|
Ch RTLOIL} CIRIRIC| £ME SRtz RA7t Hote REE 748 £+
HLICH

= .

Enhanced Customer Satisfaction — Carbon Exchange2| MH|AE At
EXL degh if AMEX| X2 & U=E N0 AELICH24 Hour
/ 7 Day). At8Xtz &g 25t 2ol thshA Taotn I HEfE =l
g 4 USLL,

IP Management — Cx2| 7|& X[ AFEXI7} FA3HE Modeldl| CHeto|
ot 7o Aol chshM Z2lste M2 Version0| LIRS W ARSAS|
EENEEZ ?I6H UpgradeE Yz{ELICH Eot LAE 2O teiA AME
o] OF 2 AIA Hel2 Sg el 2 74 AF EElE K[EELC

IFERHF)

- FA T N2 MET YIS 114 AL 401
: Tel : 070-4047-4060
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4mm x 4nn

Sum x 4mm

'q
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208pin QFP

Design-144pin,
PackageX|# -208pin QFP

stolHA

0.18m

CMOS 1-poly 6-metal
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Optional layer(DNW,HRI.BJT.MIM)

=
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4.5mm x 2

Design-200pin,
Package X% -208pin QFP
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. SHatolE
=ZLH2| Foundrys Sl 785K
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XI5k
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7|35 =gt
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JIHE e
Biomedical Circuits
A GE = (HAH):
Image Sensor
HFE w=(goad) :
Wireline TRx
2 e W= (AT -
Wireless TR
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Harvesting & Wireless Power session

Z3|tistn M| A nS st

=7 0BZF us
ATZO0F : AFZ0k RMTH FE, of|HX| SHH|AE,

‘V. RFID
® E-mail : jwlee@khu.ac.kr

23| Z0f CHSHA EXSHS OLIXIROIAN F2S of Chest 2
Jl8 TS 122 ofFs & MARCR we mAS

Zo| Bro| HTE0] T MM HIEYTO| B GiRET 0|2fE HY
S0 Bo| oE3iTh HT0ls 0| RAMAOR TEES Ante

~

o~

(i)

= 0|23t FIHNQI e 2 2At H7ET Uck

=2 228 R4 Mg 2| siMs @RI AA7L saealld
ISSCC 2013 MM 4 (Harvesting & Wireless Power session)dle &
8Ho| =20| YEEICE AW ¥ F Hif =22 2N ©= ™o o
gt MYIES At QlCt

Ahalog, BGR. E
#[ 7 Tcon
|| (Syne;Delay)

il e
AHOIN BTTOR RNEH
o, 0.35um BCD SY2=2 MAE|0] 6Wel HHZ 86%2l

4 Q.

B2 8 MHo| Ilof wat 1X £ 2X9Q| JtH MUHIE2
Qe M2 325 AJhstn UCt 4 HRE ALt £+
5= Cl0|2EE MOSFETLZ M5k, 0] MOSFETS| A0O|E 1
HI@7|E 0|8st0] A st= HIZHE MEsIRACH

I
jor

e
=
o

ro rir ox 4n
|
1l

0| &7l= 13.56MHz0IM SE5HH 0.35um CMOS SE2Z2 MIEERY

ISSCC 2013 &7t 27| & 7|& EdE=

oM 32mWe| E3g 84.2%2 222 M&E 4 UC )
EfZEOILt ZSHHXIE ZH ofHX| & 7|HCZ HE + UA=E 6
FE ==20| 6HO0| F7t2 HRIUC

M
o
N

0|2 ==& B0l 7IZ0| AS=HUE 2H olLX| FZ2 L12|B0l AL
U =Aetn M ARTF 2 OX|E Mol 7|HE MEH| ofg=
J/2d83= 7|Hez Foiet 9n| A= ZIHE MAIStT UCt

N

o M2 ofolciofel MAIHol =2siof o] Hote| F MAKLR
52 BACE UEi|D 928 o 4 Ut

PLL and Clock Generation

KAIST 7| & HXSstt
ZMet

HTHE0F : PLL and CMOS Sensors
v, E-mail : chosta@ee.kaist.ac.kr

AP

MEXMOZ clock % frequency generationzt 22 E S|Z2= ISSCCO
of2] 2ol CHRoRICE,

Analog 2ut0ilAE= PLL, DLL % 0|59 74 249 H&5S =0l=
analog technique2 £ CiRE= HH RF 200|AM= wireless
applicationdll EMstEl GHz o] LC-oscillators 0|8t low—
phase noise, low—spur frequency synthesizerE CIE11, wireline
20oM= high-speed linkdl S8 + U= low—jitter PLL, DLL
technique 2 CHE1 QUCk,

Zl2 E0{ME High—performance digital 210X microprocessor
2 DSPQ| clock generationdl *0|= ring—oscillatorg 0|3t all-
digital PLLE CtR1 U7 0] o= memory 20| ME high—speed
memory interface0f B2 = PLL/DLL 3|22 MAMX| 27 2 4 ot

23flol= PLL 2 clock/frequency generation 2 =20 IA Al
session — #14, #20, #23 — off AJHE|ACE. (0] sessionO|ABH PLL 2
A 32E IS  Ues A2 ofLch) Session 140M= digital PLLE
=2 Alstn =l 0|15 =T oist =22 14.2, 14.3 H 14.40]|ct,

E3| 0] & 14.20| M= pixel clock generationof A0l= PLLE & 4

9| loopE ALE3sl0 FY32l 0| standard cell@ AtEst0
automatic synthesisZ 3Ct= Z40| Q1A Zct,

Fn DG
25N ,

1/M
H-SYNC T
- _,( TDC FOUT
15KHz~100KHz [ A TDLF L AT —
F 1/M

23 (14.1) 28nmz M= ADPLL
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(2% 1) 14.39] A2 spread- spectrum clocking2 ?I5t0{ random
modulationg AMS31, 14.42] B2 phase-interpolationg AtE35t
0 phase-to—digital converter?| resolution2 =0 jitterg *F
AE

Session 200 A& low—noise VCOE0| o2 ™ A= PLL 23
iz 60GHz SAl2 ¢let ot &47(7t 20.4, 20.500M ZH2t
reference spur?t 7|Z& CiH| 30dB X2 ADPLL % In—-phase
injection coupling2 £33l QVCO noiseE W& PLLO| AZHE[ALCE,

em2 X 4GHz 2GHz 1GHz
o MO [emi e tune_int
BBPD if’ z - Fiter 7
o2 integral path)|integral path

tuning DCO 4
div
DCo coarse
startup
6

1 Fractional feedback divider :

.

0 Toem

1| Integer !

(7] d?nder N ‘—:732 Pl Gaussian 256kbps inpu
[ || controller | Pi controller DIG flter data for FSK
' 4| ANA

sediscoocoooeaae el FSK amplitude and
offset settings

fast_clk 7 ,I/
Npi

a8 4, (20.6) BBPDY! fractional-diivders 0|28t ADPLL

0|2|0f| = fractional—divider2t Bang—bang PDE At23st ADPLL(Z
2l 2) 2 DTV tunerE I8t low—noise PLLO| 20.6 & 20.70{M 2zt
2t AJHE|ICt, Session 230M= PLLO| & ® AJET =g
23.80| M= injection—locked PLLOIM VCOO| injection dt=
timinge AAR SYE £ Q= analog PLLZt 23.90|M= ring—
oscillatorE 0|88t fractional-N PLLO|A delta—sigma modulator
9| fractional-spurs &0|= segmentation 7|%0| AZ{=|RUCE,

ZExMo2 HYS uf ofHnt ofRtIIX|2 ADPLLO| A& F=2drn gl
1 low—noise technlquei injection—locking2 £2 Zutg
H= FMolct 25|z Sshol= 2Dt 22| PLL2| FoMOIAM MZ
2 7182 EXl= =otich

Data Converter (Nyquist-rate ADC)

KAIST #7| & HMxjZatat
SEE 1

HTLE0} : Analog, Data converter
E-mail : stryu@kaist.ac kr

2013 ISSCC2| data converter & MMolME & 1589| data
converter ## =20| YREERUCH FEEEE, SAR, Flash,
pipelined, over sampling, DAC7t Zt2t 7H 1H (paper #2.45 &
StotH 2mM) 2m 3M 2MM HRC[Cct 2 HoM= Nyquist ADC
o Zgol thellAMBF Halst7 |2 Sirt,

HE =8 & Ztto| 772 782 =20| SAR ADCE 7|HIeZ st
Z10[0{N, 2000 FEHREl A|ZE SAR ADCE 0|88t XT=st
n&stof st A7 trend?t GIXS| AILE D JUSS EHFUCH

5| capacitor matching calibration g10] M7= 13b%t 14b ADC

am w8 rr pe
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(#15.3, #26.6)= SIX CMOS &4H9| capacitor Ij&o| 2442
HOFAD, OM7X|el =2&0M 12b sH&E =0 HE2 UH
SAR ADCY| sH&EE HS Zoigzls dus Zdsidsol 227t
QACtD ShCt

=0, IMECOIAM St 12b ADC (#15.2)= 250aFE unit
capacitor2 0|Z&22M, 12b sf&=2| H450| kT/C noise M2
Z0ofl =25l M=ol 7IH2 hardwareZ A€ 4+ UASS EHF
of, 1 M 2a4at & F=52 SUCH

SAR ADCO| n&£3t EHOME =0 Zl= Zus LAY + A=
ol, IBMIt EPFLOIAM ZESt 8b SAR ADC (#26.4)= ©Y xMEttsS
0|E3SIHME 1.2GS/s2 n&oz2 FAE + Us HAVIES EHF

Act,

NXPOIME XHIE0| ISSCC20110A HEZIE OfF Y HHSIS
0|8t 10b 2.6GS/s 64x time—interleaved ADCE 7HM3te 11b
3.6GS/s2| 48t AUE AL (#26.2).

SAR ADCOMQ| Hlm7| =0|=0i 2|5t ENOB XM4E S=5t7| {lgt

o7 ZuE: =0 Zl=d, IMECZF PanasonicOlM= LSB 2X9Q

bit ZH0|A voting ¥ adaptive averagingg 0|88t 2] Ho| A
HE Sot SNRS AFICH (#15.2, #15.3).

KAISTOIAE T4 2b/cycle SAR ADC2| o] oflzf 240 2fst i
A= XM5tE 2257 25t 2b to 1b/cycle reconfiguration 7|9
HMotstoel 9b ADCOIM state—of—-the—art £&2| 10b ADCS| A
S0l 7t7k2 SNDR2 €2 4 ULt (#26.5).

mjo

Flash ADC= 6b 10.3GS/s Ate|l ADCZt Broadcom0i| 2lsHM =
Ho| HEEU=H (#26.1, #2.4), 25 10Gbps Ethernet 78S ¢
St Zi0|dct,

Pipeline ADCUHM= W2 At opampll 0|5 2 H|MEX oHE
A2 error ampZ MHE = U= 7|HE A5t 14b ADCE 3
SHICt

0| Zut=, 57| of2{2 bl Ho7|Holgt 7|22 oo 2ok,

Sixfo] ZH0| capacitor matching === 14b H=7HX| MEE
UBE EFE A0|7|= SiCh

Agilentdl = XtAIE0| 2002H0] HEMFAE MF2E pipeline
ADCE 7iM5tH =878 14b 2.5GS/s9| 114 TsHME ADCE &
HoI¥ =0 (#26.3), 0|7*0| Of—’F— a4t AMLAS 2HSILE X 7=
o sEues &2 AH27t JE 24wets p=st MBA @7 ™ol

2ol ISSCCUIAM LHE ADCEQ TN M5 F0|E =elst7| £k
M= IEEE Solid-state Circuits Magazine Winter 201322
ISSCC trendsZ #1stH =20| 2 Z{o|Ct,

Biomedical Circuits

20ty MAtEeEstat
L EF Al w4
Z HTE0f : CMOS RF/OIEZ21 3|2, PLL

- ‘ . E—mail : hshin@kw.ac.kr

Coe/

o|Zst A =22 Technology Direction Subcommittee?
ger/MEMS/Medical/Display SubcommitteeOilA 2tzt xS st
= 0S| MlMol N HHEE AL

e R

Session 6 OlM= 72 &Ef ZEtn MEs QI8 3271 Bo| YHE
1, £ =zo2= YuHA HMME LHESH X JEjo| mRFat of
=3Y OIREXEYNA Hof 3|2, 7H U8 HE I8 EEG AS A2
3|2, Through-Silicon-Via 7I&2 &% 16 ad ME Z2E5 ol
Mg £I8t 2v R7| EMXIAH 7|& 7|8 #H Z¥E 332 S0

UL,

I Qo= R7| EMXAH J|&s 0|8 ADCE LELUCEH
Session 162| TEE 4719] =E2 AF QU 0[A 320 et A
olct,

7 ME €5 9 M| NS S6t NS et HIRT A1 Kof SoC

a557H0) 55 w3 527H PE AMLS TAs CMOS A1Y m=s

045vel MELIM SEBH= 1008 A A5 7|2 5|2, M2 AnS
Z

Z0(7| $Jsl Action Potential®| H3}7} QU2 mf
7|128ts 3|27t YEE|UCE

oIz akg st SoC7t & H Wy =0, IS0A UCLAG 25t
102452 SoC7t =S EIQUCE Sensionics 2H= ZAIME AL 0[A]
3 AA| gt oL|EE AIAE“O Qst A8 Fourimeter SoC7t HHE|UE
ol A2sto 2E HECZ F2LUC

51, AU} OIA/E HOIANOIAE 98! biole TS 25 o olgt=a

Q =22 YHSt 7|2 = sH=2ol KAIST, (o IMEC, Singarpore,
HE2tE olRIESHI thst Sat 0|=22| UCLA, Stanford, Caltech 50| !

SUNIcH st T At}

MIH wa

120} : Sensor Interfaces, Delta-Sigma ADCs,
CMOS Imager

E-mail : ychae@yonsei.ac.kr

Image sensor £0k= 17 consumer electronics &2 E-Er
wireless sensor node, medical imaging, 3D imaging & C
YEZ B3tel= 252 Hol= A0l 71y 2 EFolo,

LS, olojx] MM 3F7ls ZHOME= 3D stack FE7F mass
production0| k58t =2 WHE 2&58 EHFACL

Image sensor M49| & &= =22 University of Michigan0ilA &
et =202 wireless sensor network (WSN) off AF20| 7Hsgt
X™E sensor nodeE et imagerof #2E =F0|CH

1% A M =2 “A 3.4 uW CMOS image sensor with embedded
feature—extraction algorithm for motion—triggered object—of—
interest imaging”2 WSN £ AIME 2I5HA S2I0| OIEHH trigger &
= object—of-interest modeE Xl|&st= MAME JHL3I}D, 0| 0|&
3 BxIE QUX|5t2 tracking Stz KL

ISSCC 2013 &7t 27| & 7= Ed=

HAAQl sleep modedi = MAM= 1b2l motion sensing frameTt
2 HM3stm, olmf SZlols A7t AMERAS whPt MAIE 8bit
modeZ MEZ|0f EXHZE QAISHT tracking ste HAIS EHSHRILCE

Pixel array

I‘

Bottom part

@
o
e
—
°
2
/S
o

[__Rowdecoders i

185, Floor plan of the chips, from Sony.

3D fabrication technology= 0|& é magerOII et =20| £ Hol &
EET, O & SonydlM ZESH =22 “A 1/4-inch 8M pixel back—
illuminated stacked CMOS image sensor”O|LC},

N

|29l ideas BSI 7[Ht9| pixel layer?t LIHX| 2= circuit layers
2|5t 0] & layerS TSVE 0|83t0 HZSH= Zo]ct,

AT

Top layer= pixeldt addressing &2 J12|11 comparator7tX|E =
al1, LIHX| 220 sligsls 222 F HHl layeroi| HiXISHICH (2
1). 2E colmnOitt TSVE Z&ltt A= mele|Lt ofof CHEH ZIHA
A2 UL

r2 o gok

Top layer2| d< 90nm 3HS AEst¥ 1, bottom layer?| A< logic
of Ci2 Hest 65nm B™E A2l O ¥ gate 2| (2.4 Mgates)
ISPE ElxHatACt

2|1 CFAS| A2 RGBW format2 AMZst®a, 0| 0|85H long
exposure®t short exposureE XA WDR 2 F8i6IACt 1.12um
pixel pitcholl 5000e full well capacityS 7tX|1, 30fps OlAl RN
2 2.2 electron #&0|C},

hrﬂEASURED DISTANCE: 100m

—F—

90m

TR

80m

DISTANCE: ORTHOGONAL PROJECTION

ians

J36. Measured distance map (100m), from Toyota R&D.
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3D Depth sensoret #EHE 3HO| =20 YHEICH 1 5 £
El R&DOIA EESH “A 0.18um CMOS SoC for a 100m range, 10
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Application Processor Treands in Smart Phone
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12 9. Application processor trends in smart phones.
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siAl Device Scaling0| Al&ElE=E AE 2 & URULCH

JeiLt =X™of| EHSt £ Scaling 7I£E9 A &0 37t8 &
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ISSCC 20130{|Al F=&F 25t Memory 3 =E&2 O30
+ 32Gb ReRAM test chip developed in 24nm CMOS

» The first ever 128Gb 3b/cell NAND Flash design in 20nm
planar—cell CMOS

A 45nm 6b/cell charge-trapping Flash memory using
LDPC-based ECC demonstrates 10—-year error free
operation.

* A highly efficient 6.4Gb/s near—ground single—ended low—
common mode transceiver for memory interface

*A highly efficient SRAM operating at 0.6V used
statistically—gated sense amplifiers
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