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2006




2008

3DCSS
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D Thit
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Thit

Tops Tbps

Tops= 1Gops x 1000 Proc. 10Gops x 100 Proc.
Tbps=1Gbps x 100CHx 10chip 5Gbps x 20CH x 10chip




(bit/sec)
1012 ~
Tera lcc
]
1
—
MEPG
10°
Giga
109 1012

Giga Tera  (ops/sec)



|

-
I

e .
I -~

|

.
.
-

-

(o
e
OO @




- HISIM

7 "\ =~ war
Z N -y i
I i L
R
L]
HiSIM

HiSIM: Hiroshima

University STARC IGFET
Multi-Gate MOSFET



HISIM PSP

HiSIM
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Si

GWI Global Wireless Interconnect
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20GHz

[dB]

Si

-49dB/mm (o =10Q-cm)
-0.4dB/mm (o =2.29 kQ-cm )

K. Kimoto et al.,, SSDM 2004



Si UWB

. ................................................................................................................... . TX Antenna

:8 stages differential voltage controlled ring oscillator

P N~ lop; ™
0 7 > o

' L~

OMy Source
l follower

. +V i vy VY

iy : . , Output
S 8 to 1 differential multiplexer amplifier/

l Y SIDO
TPG Circuit —*Differentiator GMP

0.46ns (f,.=2.17GHz)
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21.6mWwW
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UWB

RX Antenna
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IXER

N/ Control Signal

Generator

RF+]| |RF-

D,

1.0+ LO- ¢,
AMP i 0,

4

S/H

Comparator

—P» Data Out

3GHz at f =3GHz
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250 400Mbps

TIXIIIXXE I

Symposium on VLSI Circuits 2006
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Gbps @0.84mW)
LWI Local Wireless Interconnect
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1. Image processing front end -
3. Associative memory-
_ based object recognition
Image / object _
segmentation — Matching
and extraction @ Knowledge q{ Car A ]
. base and
Input image - nearest
— match search
~ . (associative
_ _ . memory) # CarB
2. Object feature extraction / K ¥ Not
modeling for associative »Lﬁ _— #ﬁ% matching
memory-based encoding n )
J

4. Associative
memory-based
learning
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NTSC
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MONITOR ¢
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= 24bit RGB AILEE SALES
YiICE R VS, HC, AC A

ADZ 2 24hit RGB
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GWI

DB

LWI1
LWI2
GWI1
GWI2

100
100

6.4G bps
44M bps
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LT L0707 L L L (T ST

LWI - pixel data _—/
2PRFAT RFATRTITTET

Image Sensing & Filtering
“— (Smoothing, LoG, etc)

.

} — Object Detection

«— Feature Analysis by PCA

LWI:coefficients

i .
s =

LWI: coefficients

L7 e il e e

LTLTL 7L TLTL 7L 7L TL T

ISSCC2005

GWI Clock

= Object Recognition

. Reference Vectors

}’\ Reference Data Base

(Associative Memory)

(simulation)
10 frames/s, 10 objects/ scene,
1000 individuals/object




3DCSS Prototype with LWI and GWI

/ Splral Inductors = j""’"-'-:|:|:|:|:|:|:|:|'_r_r_r_r_|'_r_

Test pins ({7

ANtennas = i\, ~ =Y

3DCSS

Vdd / Gnd Vdd/Gnd
Features Parameters
1. Improve Reliability and Yield Lant= 2-4 mm, Lind= 50 - 200pm
2. Resolve problems in KGD No. of Chips= 10-100
and heat radiation {chip= 50 -100um







LWI

TX-LWI

Rx-LWI

CLK D—
400MHz o0

Py

0

PWM Waveforms

- J2sv

2.5ns
DTX WMWW I 2 5\

I_z.sv

MCV2

__Neurons

Input Scanner

L Pixel

__Neurons

P, —i,__ 90ns o
' 23ns Max 256ns 23ns
PWI\T Processed Line Image data -
Mod. ___wo/ Smoothing Py
| : L 1.0V
J - 1.0V
L) w/ Smoothing '
« 40pixels 8us)

Accuracy : 8bit

ISSCC2005



bias voltage value

Image output < Q Line parallel
, , N LWI transmitter
image input > receiver and receiver
CDr;ﬁv > o TN g = g = Line parallel
T 2 |5 WEEIEiE PWM & PWD
SN\ & || LD
w2 e
common © E 5 cell array
control _>.E o e (80x80 pixels) o
signal c_:u -\ R _%
(serial) o/ I input(analog) Q
- N 7] | .. 9
o 2N\?B = [memory| =
L b 8 5 3
GA 2 \Fesistive
FP X S/H
.y ‘I/\F Q' circuit network
Instruction
sync pulse register output(analog)
chip ID [ GWI receiver el e el

(digital,serial)

3D Integrated - :
chips /é Spiral InEi\uctor

20 parallel

instruction code n

[

A\

LWI

A\

GWI

S
Meander dipole antenna



DB from

OR3D

OR3D

LWI /O

PWM to Digital

LoG

32x32
8hit
LWI

LoG (5x5)

100ms
1:100

PWM to Digital (PDC)

LoG

1&2

: 8bit, 32x32 words
: 6bit, 256 words
: 12bit, 5x5 words




3DCSS

Vdd / Gnd Vdd / Gnd

Parameters
Lant= 2-4 mm, Lind= 50 - 200um
No. of Chips=10-100

{chip= 50 -100um

_Q.Bmm

\ ‘=" Hioshima_Unlv.
itegrated Systems Lab.

Meander
Dipole
Antenna




(GWI)

Meander Dipole Antqlna Meander Dipole Antenna

gl ; pa— ap p~_cout
o+ I — out
g2 12 m2 am

LNA Rectifier Amp Comparator

(c) GWI
[V]
| 1701 g; 10mv
l _ Port1l : 9 ,
Port2 ¥ | % 300um 3.3+ -
| Cross-section 3.22 "‘mm"mm.m’"' “NN"mw“m"‘“ 8smv
1874 . ml .
) — 185, m2 )
- 5,307 1.84 4
(:). & -401 S21 1.78 ¢ H— ImmV
) o
o 2 2071 154 M |90mV
& S 60+ 104
% 8-60
g n 5' 1IO 33l —» delay = 1.9ns
7 Frequency [GHZz] Frequency [GHz] L out ‘ ' 3.3V
001, _— , ,
(b) 0 5 10 20 [ns]

(d) GWI
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Hexagonal grid
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. Beam Channel Transistor
with high current driving capability
aiming at applications to power control with small chip area.



VLSI
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A20—2 LELMESE
BRI DB HIH

Drain Current, /b (A)

Gate Voltage, Ve (V)

SOl

&

MOSFET )
MOSFET  [Imm)




Drain Current, I (A)

3

104 (G18G28&G3) Tr.,  G3Tr
:r — SOl beam
106 r G2 Tr
3 G1 Tr.
]
0ol -1V
|
10710 r G3
; 7
[ G1 G2
10-12 'r
r W,=540nm, L =1430 nm
10-14 F 1 1 1 1
-2 -1 0 1 2
Gate Voltage, V5(V)
,ﬁxed TG1&GE T G1&G28G3
£ fixed j ‘
9

(a) Singlegate (b) Double-gate (c) Triple-Gate
operation operation operation

— G

—_—



(Vc3)

LEW=15(V) Wg= 255 nm, L= 1930 nm. . Vo= 1.5 (V) Wp= 255 nm, Lg= 1930 nm.
10* | 10
G1&G2 | Ve V)
- A g 108 [ ’é‘ 10'6 03
fixed =t ; £
i !' é -05
g10° | 210°
"s_:r 3 ‘EF 0.7
- © ot f Vs (V) TR S
5 ] £ 10
Q [ . Q - -
.g . r Experimental _g Simulation
a 10 r S 1072 Gate material : n+poly-Si
3 ~-0.7 (no ¢ m fitting)
1 1.3 -
(b) Double-gate . S oy ST K
operation -2 -1 0 1 2 -2 1 0 1 2
Veisez (V) Veiacz2 (V)
%

*DESSIS, ISE TCAD, release 9.5, Synopsys Co.,Ltd



. NiSi MOS
NiSi workfunction tuning method by Sb pre-doping
to poly-Si before silicidation
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Pd,Si
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) Pd2Si NiSi
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. High-k ( )
Si-nitride/SI02 stack gate dielectrics for future scaled DRAMS.
Enhanced reliability in NBTI was achieved.
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Enhance DN i generation
SiON SION  £4q

uOn

Vg: +Va accumulation On the V ,reversal from+ V ato -V 3
D N ;recovery g
' DN itenhancement occurs
stage A stage B
Vv

Si-H

V g: -V 3 inversion

DN ;; generation
stage C

IEEE Electron Device Letters,
Vol. 26, No.3, pp. 216-218 (2005)

IEEE Electron Device Letters,
Vol. 26, No.6, pp. 387-389 (2005)

IEEE Electron Device Letters,
Vol. 26, No.9, pp. 658-660 (2005)
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(Ba,Sr)TiO,

Plan View

Schematic

)
;7‘ Waveguide (BlST)
Input Light (b) - ——

104

102

R\ R Z100

(C) SiO, 1.0 um . T g gi

Si Substrate 94
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