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1995:

F7FHai 0ty avEELKEMLTETS

1985 : Consumer integrated circuits,

Data converters

Image sensors

Informal discussion session

Operational amplifier and voltage regulator
Communication links

Monolithic analog filter

. B

Analog techniques

Technology directions and neural networks
Discussion session (Analog BIiCMOS)
Wireless communications

Integrated circuits and sensors

Technology direction: RF and analog

7112/2006

Sigma delta converters and filters
Image sensors and systems
Freq. Synthesizer

Data converters

RF and baseband processing

2006 FEVHAITA RKECASHES EF LY

2005: Backplane tranceivers

Mixed-domain dystems

WLAN tranceivers

High-speed and oversampled DACs

Circuits for high-speed links and clock generators
Switched-capacitor delta-sigma modulators
Ultra wideband solutions

Optical communications

Low-power wireless and advanced integration
ADCs, DC references, and converters

RF cellular lcs

High-speed interconnects and building blocks
RF trends: above-IC integration and mm-wave
PLLs, DLLs, and VCOs
Wireless receivers for consumer applications
Filters and continuous-time delta sigma

RF techniques

Displays and biosensors

Mass storage
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Data conversion Equalization

Data and clock recovery Noise cancellation

Gb Ethernet

Analog

Digital

Pulse Shaping

6b, 125MHz ADC, DAC

Slicer J-

250Mbaud T ol DFE
(PAM-5) | Recovery . .
Echo Canceller *3
Analog circuit , ,
3-NEXTCanceller —F |
Digital circuit
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Encryption

Error correction

Side-stream
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Symbol
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Error
Correction || pata
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Filter Converter

| Digital
FIR Filter

Pickup signal

Voltage
Controlled
Oscillator

Clock
Recovery
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Analog circuit

Digital circuit

Data Out
(No error)
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e TR ISSCC 2003

Chip cost
7/12/2006 A. Matsuzawa, Titech

28



7112/2006

EZ |:|-|_ L‘ﬂ

A. Matsuzawa, Titech

29



707 REHES & U5 E R

ST ILSHT

BE N HES

7OV EIBOBEAFENSTIVIEEL,
WED=HICFRRGFTAMLIRDHIELENLTARL,

ERET N

TINART—
AR E 48%

R 22%
CAD#E
TR 22%
7112/2006

vi1b—o370—

S RTHIES. 747y LA77470-
BEVIAL-VIVREA TR+ 5 -2 TOUTINFEET
Y3ab—-YavIZERAI Y, BROR. FELELE
+ ot R RIBHMNTET
LML
EEXFEF7/75Y
$1=4—23 t H0A ESSIL—23ET N

BREDERFFIM77)DEN,

MO R (TIRTCADTIRT = DR AL

T REELNDD

A. Matsuzawa, Titech 30



705 AR B R AL

7112/2006

Example: Analog Front End chip for ADSL system

LNA — ;;‘ Output driver
ﬁ
Buffer ; Buffer
D/A —
A/D
VCXO cont. ™
Control logic
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707 DiEALEIBERET DRI HEERETE1TS.

Yirtuoso

—| T+ I 2 FCS - veril . T

Cmd: Sel: 0 Trl Y Fer Y ) MR T FEER V)

Tools Design Window Edit Add Check Sheet Options ALSI_|

“include *constants. b
“include "discipline. b

module hoscfltrx(AGND, AVDDS, AWSSS, FLTOM, FLTOP, IWBP, WTUWE1, WTUMEZ,
FRATEIM, FRATEIP, FR4TEM, FRSTVIN, FROTVIP, FROTTM, FRATSIM, FRATSIP,
FRATSM, HCSC, PODNRC);

SOtk Define port soor
A/power node
inout AYDDS, AVSSS;

A/analog node
inout FRATEIP, FRATEIN;
inout FRSTTIP, FRETTIN;

* inout FRATAIP, FRATAIN;

lis inout AGND;

&, inout YTUNET, YTUNEZ;
inout I¥BP;

inout FLTOR, FLTOM;

gital node
input FRATEM, FRSTTM, FRATEM;
input PODMRC;

input HCSC;

electrical AVDDS, A¥SSH;
electrical FRA4TEIP, FR4TEIN;
electrical FRETTIP, FRETTIN;
electrical FRATBIP, FRATSIN;
electrical FR4TEM, FRSTTM, FRATEM;
electrical AGND;

electrical WTUNET, ¥TUMEZ;
electrical IVEP;

electrical FLTOP, FLTON;
olectrical SETFCO, SETFC1, SETFCZ;
electrical PODMRC;

electrical HCSC;

electrical

Aok Detine parameter defoickk

A4 Consumption current
parameter real ron = 100;
parameter real roff= 10e3;
paraneter real ritot_on = 200 from [0:inf); /4 enable
parameter real ritot_off = 1e6 from [0:inf); /7 disable
parameter real fol_P4 = B.531164e4+04 from [0:inf); /7 fol SCFZ=0
parameter real fo3_P4 . 473685e+05 from [0:inf); /7 fod SCFE=n
parameter real fol_PS . 0535626404 from [0:inf); /7 fol SCFZ=1
parameter real fo3_Pa 391184e4+05 from [0:inf); // fo3 SCFZ=1
parameter real fol_P& LBEI61e+04 Ffrom [0:inf); /7 fol SCFI=Z2
parameter real fo3_P6 . 317964e4+05 from [0:inf); // fo3 SCFZ=2
parameter real fol_P7 L 247609e404 from [0:inf); // fol SCFZ=3
parameter real fo3_PT . 2519626405 from [0:inf); // fod SCFZ=3

mux2f I tp, nux2fltn; Admux to filter differential node

P R =

mouse L: schSingleSelectPt()

>

—

A. Matsuzawa, Titech
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Matlab N — Matlab
DMT modulation i 1 DMT demodulation
- 1 VirtualLSI | -

O Irua ] Const
constel| IFFT || FIR i i FIR || FFT flxtion
ENC E Verilog-AMS % DEC

[ ]

Matlab is used as a soft DSP C ;

NN [ N N [ [ N I [y

> GGdB - B B EI N B
A 2 EE IILEE R
HE E B ElE = = = I
f E E B BlE = = =
MTPR TEST (DMT Carrier hole) QAM conLteIIation
7/12/2006 A. Matsuzawa, Titech
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B70J 7O FXHEESEDTHS
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7HagER0EOOTFAag FORIIEGRDT=bDT7FO5 Bl
TV, VIR, RF, &R (L¥alL—%) TORIIERER. TORILERTR

TORIIBIE- RV T—D
TORINEREE (DVD,DTV, TUHA)

RALYF T EBIR
FELT/NA7R—FBi-CMOS CMOS
By P & o 2 F P ot S 2+ B P S o B
7404 @R 707 BB, 5 0EE
AT Lk (HI4H, BRYETIE., BEA )
Spice Matlab, Verilog-AMS, Spector,
B, RE KE. B, 5E. BEGEHFHR
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- Y AADC

N TS5A4BADC (Z AADCOEXRFEHIIERXDIEHEHIR)

BATENTT A EZRLETIHEINBRAT=ST-
-Mash A 2 AADC
REAZTIIE#ESEMNADC, DACORERTY)—KLTLVE

ETAAASOTV, VIR H-F=1-6

LHOLEGAS, NTTO REBIEORENTET VRILILETICIEZESEAI == REIZFEBLT-
-, XEIZTEHISKZIZALBEIL. MOSISTOY S LIZEY ., CMOSTIEIRETHICERET-H
YEDRIBEICHE S T=T=® I KEFET7F 0O CMOSK MRS EAT,

BAEADKEZETIXICEHE -RIENTELUN L0, EFROEENEO., BN EELT -,
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OERITKE FRBIEEL=. BRREICIXERBZED DUV

TR TOAIIRINI—ODHER

ADCETZFHAT - TORILIT4ILEA—0oy0Oy o )h/\BifliE AL -
TORI)—FFeRILOEREMEBEMOBAENBRAIZE ST

HDD, Ethernet, LVDS, USB, Rumbas IF

DAk LSIBE RO T

- FAILY—RFvRIL 7)) —H—EXDOHIHA
EEES U F—T—2R
RF CMOSHEiTDBAFE TAT7LALRYEIT—ILSIDER

UCLA, Stanford, KULZEDKETHEiIEAMZEEH
Atheros, BroadcomBZE N KERAFvr— HAHE
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