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A multi-unit cuff microelectrode array was
'l fabricated on polyimide. It was then used to
investigate correlations between electrical

5 activity of neurens at peints proximal and
uri e
g ampli- | distal to asite of lesion in red swamp crayfish
Procambarus Clarkii.

— Nano fluidic

Fsh5eHE  bragg-Fresnel lens for x-rays accelerometer 3De %y

“BRAME-LEAXFRIE 2011453 F 35



——————n

¢Iﬂ%ﬁﬁ%¥ﬁf§%ﬁﬁ -
( .....

Top—downay ¥k gAajo LT 2

——— =

FEES SI, GaAs, InP,

Quartz, glass, metal

S R Photon sensitive polymer
called “resist”

Optical, e-beam, ion beam
X-ray, proton, STM/AFM

o
G

Etching, lift-off, Iimprint

3
A
3

“BRAME-LEAXFRIE 2011453 F 35



>
Hx
RIS
Top—downBIZAARK AN TH AR
WA AN TH KR
ERG

“ﬁ%@%ﬁdtﬁk#%k"wn@!



_ %—}“ﬂ%&@:f-ﬁ v —

Top-downBUAUKM TR

 EOEEBET
ooooooooo
[ TITTY] a0 de0wchosROOOw
tEROTE SERGIANBERPEDOGE B
LI oébdobasahsoiatn _
Popssn sECERERDUE

e Optical lithography
e E-beam lithography

e EUV (extra-ultra violet) lithography

“ﬁ%?&%adtﬁfk#%k’?mm!

e Nano-imprint



IRSSARSRRAERAES B

First ¥ 21| 2022
TIELEITTE putch (T, k; TT
TR 15 FECR fan) 1 o0

45 1193 nm imme

> Do I have
to leave or

16 JEUV

11 [Euv

Interference |

ITRS 2009 XZIFIREBREELE . nTERHEHDRAM FHEZ4n H
TreY ) IR AR ? IR AME - A F IR 201143 F 3



nnnnnnnnnnn

Sy g, -

UV light source source

.=-_ - .

oh B R S P B T BT SE Y AR

Shutter
: ] _
‘ l | Alignment laser
; ¥ | '

I|

Shutter is closed during focus —E=———"osm
zuld_ thmly:nl and removed ™ Fatieln (humr contain ot or

during wafer exposure \ S . .

more die in the reticle field)

| Projection lens (reduces the size
of reticle field for presentation to
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Single field exposure, includes: — € 5
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/ T D \ Waller stage controls
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L_ens fabrication
A [nm] NA Immersion Lithography

436 0.15-0.45 Numerica|
365 0.35-0.60 Apertu !re:
248 0.35-0.82 NA=nsIina
193 0.60-0.93

R=k, A

L NA Ny o =1.44= NA~1.36
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A =248nm NA=0.55 Filed: 22mm, 28-lens optics

Japan Patent: Laid Open 8-166540

A =193nm NA=0.75 Filed: 22mmx26m, 38-lens,
a spherical optics
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1mm x 1mm 8umxé
E-Beam

Sub
Deﬂector' '
Fasrtmmng'
Deflector 8
Plate
mx 152Zmmg

*Variable Shaped Beam
*Vector Scan
«Step & Repeat Stage M

Stage%f
Movement

FLF . Similar principle as’a scanning electron microscope

Electron-beam process, Mix and Match Technology, Resist technology
Simulation, Proximity effect correction
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o Multi-level patterning (alignment error <20nm)
» High flexibility
e Fast prototyping
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« SPOt Size-electron lens aberration, space charge, mechanical stability
sproximity effect-electron forward and backscattering
eresist contrast
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Nano-Scale Fabrication

v 50 nm string on “nano-guitar”

v Harold. G. Craighead, Dustin Carr (Cornell Univeristy)
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(1) Comparison of EBL & NIL:
EBL

Resolution: +
Throughput:

Cost

Alignment +
Damage

A e e

(2) Applications
Nano CD,
opto-devices (e.g. gratings), 6nm NIL %5k

Infrared detectors, FHF& B IEEE NANOO7
Semiconductor devices
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€ Support more than 400 customers

€ 12 national criterions on micro-
lithography were issued from
IMECAS

€ Advanced optical mask and
next generation mask-
making;

€ Nano-lithography: e-beam, x-
ray, Nano-imprint;

€ Resolution Enhance
Technology : OPC, PSM, etc

€ Join in national key project
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BCPCAS4800 1.5kV 6.4mm x100k SE(M)

BCPCAS4800 1.5kV 6.8mm x100k SE(M)
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INSTITUTE OF MICROELECTRONICS OF CHINESE ACADEMY OF SCIENCES
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Resit coatig » Exposure tools: ASM-L 5000/55 stepper and JBX-
e 5000LS e-beam system at 50keV

E-Beam exposurs
Viaruum
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	纳米加工技术的发展现状与挑战�
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