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Why PlasmaFIB? { TESCAN ORSAY HOLDING
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Angular intensity: =20 pA-sr ~ 18 MmA-sr- J

~ 103 A-cm=2-sr

Brightness: ~ 10% A-cm2-sr
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Virtual source size: = 50 nm : =15 um
Beam source ¢': ~ 20° : ~ 1°
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SEM HV: 3.0 kV

WD: 5.00 mm
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The Imaging Problem: 14 nm Imaging — 1 Layer
Tech Node | Area Tiles Days 5SS seconds/Tile
2
14nm 100 um 600 0.1 5150.00 10
2
m=60,000x 1 mm 60,000 6.9 $15,000.00 10
2
1cm 6,000,000 694.4 $1,500,000.00 10
Tech Node | Area Tiles Days 5SS seconds/Tile
2
14nm 100 um 600 0.0 515.00 1
2
m=60,000x 1 mm 60,000 0.7 $1,500.00 1
2
1cm 6,000,000 69.4 $150,000.00 1
Tech Node | Area Tiles Days 5SS seconds/Tile
2
14nm 100 um 600 0.0 57.50 0.5
2
m=60,000x 1 mm 60,000 0.3 $750.00 0.5
2
1cm 6,000,000 34.7 $75,000.00 0.5

Slide courtesy of Michael Strizich (Adapted)

‘ j 0\\ NG
MicroNety W
Solutions Tnc A
o QY

AN

MSI — www.micronetsol.net




Dewce and Chlp Ievel RE Ui
AASR AN M/ -

Cz.inlt e
l‘J UYL 0 M
Y
Ty W b Y by
ITAHAHANAHANAN
LLTEL

, '\
mnmnm L, u.t li
AR R Rt R e e £
‘JIL‘JI ' lL‘J THx
'//”//7//

a) | (AR m L ” m'
Il'li ILII I l I l

|'.1
i

A tf,r

SR
St E e LI L
L'J L'J AT AN Ny ' f b b LA SL 30
lr.Jlmlr1|r.1|r.1|r.1|r.1|r.1| I'-'JIE KA AN
LR ELLRL LY, B __1_

a) Intel Skylak prﬁih gelayered to MO on a Tescan Plasma FIB
b) Simul tpl ge.ef a)@hh 20% of the scan data (5X faster)
C) Cvﬁ! ed Nt';liﬁng Bayesian Compressive Sensing

Selected References
The potential fi 1an compressive sensing to significantly reduce electron dose in high-resolution STEM images
A Stevens, H , L Carin, I Arslan, ND Browning, Microscopy 63 (1), 41-51

Stable signal recovery from incomplete and inaccurate measurements
EJ Candes, JK Romberg, T Tao - Communications on pure and applied mathematics, 2006
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Point Spread Deconvolution: Data Courtesy of Nanojehm (Eric Lifshin)

.. This is not image processing!
O Itisimage reconstruction ..

» Focal Series Reconstruction (TEM) Ceone and Thust

.. Both compressive sensing and Point Spread Deconvoluhglr!my be
applied concurrently.




GENERAL DESCRIPTION OF MATERIALS CHARACTERIZATION

Forward modeling starts from a model of the microstructure (as obtained, for instance, from a preliminary
reconstruction in the serial sectioning case, or a simple filtered back projection) and computes what the
images would look like if this primary result were the correct microstructure. Consideration of the
differences between the predicted images/diffraction patterns and the experimental ones then allows one
to construct an iterative algorithm to extract the best possible microstructure model, given an experimental
data set and prior knowledge about the sample and the imaging modalities. - Marc DeGraef

Generalized forward projector (physics-based)

M; = P; [D(r), s(r),v(r), tjr(r),...;Ti(r,0); 7i(r,0'); noise terms]
———— A ————

unknown can be modeled
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Ga FIB vs Xe plasmaFIB
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Image resolution
@30 kV

25 nm@100 pA
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FIB probe current [A]

Comparison of Ga-FIB and Plasma-FIB image resolution
depending on the probe current




Sputtering rate
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