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Q: What is DualBeam™
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SEM: Scanning Electron Microscope

What is a DualBeam™? Fs: Focus ton Beam
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FIB: =ANEAR TIEF

Source: & 8% Ga Secondary
ions
1. Emission of secondary electrons and ions Secondary
. electrons
* FIB Imaging
2. Sputtering of substrate atoms
* FIB milling
3. Chemical interactions
 FIB deposition / enhanced etch Sputtered
material
Other effects
* |lon implantation
* Displacements of atoms in Gas
the solid (induced damages) molecules
. Deposited
. Heatlng material
o Volatile
products
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DualBeam™)

~ |det|HV HFW  tilt usecase WD | E———- T T si———————
T1 3.00 kv* 4.14 pm|52 ° OptiTilt 7.1 mm FEI Scios

atighions duisstiegdigie tdhiaindbinicatiaroating system
due to the multilayer structure of the particle oo N
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(a) Bitmap of poem (b) Poem fabricated by FIB

Nano Chinese poem fabricated by FIBM.

(F. Z. Fang et al. CIRP Annals - Manufacturing Technology 59 (2010)

543-546)
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Prototyping with NanoBuilder™
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— Faster and cheaper, because only very few steps involved
— Flexible — many materials can be milled or deposited in the same tool
— Wide feature size from mm to a few nm

— Enables patterning in 3D
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Negative microlenses Photonics crystals Optical nano cantilevers Nanofluidic device

‘ ‘ ™
Explore. Discover. Resolve. FEI Copyright 2013 L F E I
L )
12



Lty
(LD
W

FIBII LA

 Beam overlap * Beam astigmatism

Beam diameter "‘ \

Pixel space
! |

o e / .\
—————— >
\ /
-

1
1
1

1
N

N
s
N

1
>

S £15
Sos8 s
E z
&086 s
= 04 o

E E 05
s

202 2

2 2

Normalized 0
Coordinate
[y/sigma]

Normalized 0
10 Coordinate
[yfsigma]

Normalized Coordinate [x/sigma] Normalized Coordinate [x/sigma]

(F. Z. Fang et al. CIRP Annals - Manufacturing Technology 59 (2010) 543-546) oo
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(b) Bitmap of V shape mask

(a) Bitmap of L shape mask

SEM images of comparing 250 nm diameter holes with 440 nm pitch

The effect of slit orientation on the FIBDW process.
(F. Z. Fang et al. CIRP Annals - Manufacturing milled into bulk silicon using different FIB scanning strategies.
Technology 59 (2010) 543-546) (Hopman et al. Nanotechnology 2007;18:195305.) oo
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SEM image of FIB patterning as a function of dwell time on the amorphous Ni78B14Si8 substrate. The scan speed was

varied by varying the scan loops from 1 to 14 with constant beam exposure time of 90 s: results of (a) milled trenches
and (b) Sputtering yields.

Ref: Li W etc. Appl Surf Sci 2007;253:5404
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