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Tech Status:
w emperature 'on Source | )

e Successful circuit edits on 10 nm node chips
e I[maging and milling demonstrations

e Demonstrated 2 nm spots with 1 pA, at 10 kV beam
e Provides currents up to 5 nA (so far)

e Performs well at low-energy

e Yields large numbers of secondary ions
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In-House FIB:RETRO

e 2-3x better spot sizes and at 3x lower beam energy than LMIS
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S5kV FIB imaging: LoTIS vs LMIS ~ [fermerisher

ERCNE L
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Ga* LMIS: 1 pA 5 kV Cs* LoTIS: 1 pA 5 kV
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Secondary Electron, lon Images
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FIB-RETRO Impacts ZERD

Features Benefits Best Applications

Nanomachining

* Cs+ beam with 2 nm resolution * Machine with higher precision
than with Ga+

. Circuit-Edit
* Superior performance at low o _
* Explore new applications with

beam ener e Low-i - illi
&Y unprecedented performance ow-invasiveness milling

* 10+ nAbeam current » Utilize currents up to several

nA to handle a variety of tasks

* Compatible with most ion beam

columns & accessories e Extract additional value from
existing capital equipment




Concept 7ERO
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e 100x more current/area
e 10x better resolution
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SIMS:ZERO Application Example:

In-situ FIB Deposition Stoichiometry

ZERO K

SIMS:ZERO ‘

SSSSSS
Preparation

EDX Analysis

9

3 @
=z



SIMS:ZERO Application Example:

Process Control with Secondary lons Magnetic
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LISTES SIS 7ERO Impacts

Features Benefits
* Cs* beam with nanometer * Obtain EDX-like spectra... without lamella Prep!
resolution

* Gather SIMS data 100x faster

* Full-featured FIB system » Machine with higher precision
* Highest-Resolution SIMS + Endpoint using mass spectra
* Parallel readout of all masses * SIMS process control during nanofabrication

Existing Workflow - Thin Sample EDX

Industry

Semi
Semi/Bio/Energy
Semi/Various
Semi

Various

Only one shot : analysis limited to a single depth

Optimized Workflow - SIMS:ZERO
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More Information Summary

Nano
vachining  DIMS:ZERO
Analysis

High Resolution SIMS + FIB O +

Visit Cs+ ion beam with Obtain EDX-like spectra...
ISIt: : : :
S SIMS Analysis with Cs+ nanometer resolution without lamella prep!
. EDX-EDS Alt ti
https://www.zeroK.com % e 10+ nA beam current Gather SIMS data 100X faste
Nanofabrication Process
Control with SIMS Full-featured FIB system Machine with higher precision
Open Access Publications: A | , o
F_C U '(;‘9‘ Highest resolution SIMS Endpoint using mass spectra
https://doi.org/10.1088/2399-1984/aa6a48 Ei:e::esi?en\éleew

https://doi.org/10.1063/1.4816248
https://doi.or ) 10/103035

Parallel readout of all Nanofabrication process
masses control using SIMS

Semiconductor

Cs+ ion source retrofitfor ~ Smaller spot size & damage
high performance FIB volume than Ga+

Low Temperature lon Source technology available  Li+ ion source for battery Compatible with most FIB
as a retrofit to existing FIB instrumentation research columns


https://doi.org/10.1088/2399-1984/aa6a48
https://doi.org/10.1063/1.4816248
https://doi.org/10.1088/1367-2630/13/10/103035

