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60GHz
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chip packaging

60GHz IC
PHEMT
200GHz
500GHz
HEMT
( =3.37eV)

5nm

60GHz
flip
60GHz
60GHz
3G 4G
Power
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(ternary system)

X
Auger
Atomic Layer Chemical Vapor Deposition
(flip chip
packaging)
0.2A
0.4A 50y m 104A/cm?
100 ( )

(flip chip solder joints) ( solder
blech structure) ANSYS ( infrared
microscopy) (atomic force microscopy)

ANSYS
( solder blech structure) (SnAg3.
8Cu0.7) (solder blech structure)
2001 roadmap
CVvD PVD

TaN,
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diffusion barrier metal gate

TFT-LCD
TFT
TFT TFT low temperature poly-Si, LTPS
amorphous Si a-Si LCD
a- Si
parasitic capacitance carrier mobility
aperture ratio CMOS poly-Si a-Si
(driver
system)
500
excimer laser
annealing, ELA ( metal
induced crystallization of amorphous Si/ metal inducedlateral crystallization of amorphous
Si) MIC/ MILC) ELA a-Si
LTPS ELA poly-Si
/ (driver)
MIC MILC
MIC/MILC ( Ni ) Si
CvVvD a-Si
PVD a-Si 550
(TFT) MILC poly-Si
SiO2
Si Si SOl
integration OEICs optoelectronic
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integration circuits MMICs monolithic microwave integrated circuits
lattice match

LED SOl
GaN /
IC IC RC
Cu Al 70N m
(k) 2.1 IC
low-k
(ultralow-k)
Sio2
IC 2.0
- ( sol-gel reaction)
5-7 nm 40 -70% np-SioO2
k 1.5 np-SiO2
3-7n m 40 -70% np-SioO2
4.0 k 1.5
70 nm ultralow-k
IC 2007
np-SioO2 ultralow-k IMD

(2007 )65 nm IC
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CNT ( aspect ratio)
(anodic aluminum oxide,
AAOQO) AAO ( aspect
ratio) (carbon nanotube, CNT)
CNT AAO CNT
IC CNT
IBM Motorola Intel
Intel ( backend interconnects) CPU

chemical vapor deposition)

Ames L aboratory-Department of Energy,

University

90/65/42 nm

( Plasma assisted

Berlin Technical

( Superhard and wide-band gap optoel ectronic thin film material s)

TiN, TiC, TiCN, Al203, C3N4

C3N4
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@)
( >40 Gbit/in?
) (Db)
(1c)
(1C)
(MPCVD) ?
(ECR-CVD) (CVD)

DSMC

(direct ssimulation Monte Carlo) PIC(particle-in-cell)
(MD)
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(organic light-emitting devices OLED)

flip chip
OLED
OLED flexible OLED
bump UBM/TSM
LED
super-resol ution optical switch LED
ZnO
energy band
Il rvine
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