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Background

ACircuit edit consists of a series of seemingly simple tasks which
together form a complex process.

AAn error in any one of those 0si
of the complete edit

AAdding upon existing tool functionality whilst improving ease
of use of the tool can simplify the work of the FIB operator;
leading to gains in efficiency and increased throughput
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Topics

AWorking with Charging samples
AEfficient navigation strategies

AAdvanced patterning options
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Working with Charging Samples

A few seconds milling without 6 minutes milling with charge control
charge control -Rock solid image

-Minimize sample charge
4 Confidential ':'I':" FEI



Working with Charging Samples

o".‘ HV HFW <m‘ag O dwell | cur | WD
Y% 30.00 kV| 102 pm | 2 500 x |400 ns| 0.92 nA [16.5 mm

The problem is well known in the circuit edit world
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Charge Control strategies

Strategy

Lower beam current Simplest solution Milling time greatly increased
SE yield down
Poorer endpointing

Deposit FIB metal Simple generic solution Extra Steps required
Requires nearby grounding
Still charge in mill box

Global carbon coating Extra equipment required
Still charge in mill box

Charge Neutraliser Charge neutralised in mill box Customisedvendor option
Difficult endpointing
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Charge Control strategies: Charge Neutraliser

-IR |

| JanoChemix

~_~Neutralizer

= FEI
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Charge Control strategies: Charge Neutraliser
Dynamic Scanning Functionality

Monitor Settings = 7
1: Rectangle - XeF2_wetch
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Secondary ion image on ICE during Secondary electron image on ETD,
milling. No charging, but no endpoint allowing visual endpointing
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Charge Control strategies: Charge Neutraliser
Dynamic Scanning Functionality
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Efficient Navigation Capabilities

ANavCam

AMAPS: FIB or IR tiling and stitching of full device

ACAD navigation

AReference file with predefined coords: User units

AStagelessNavigation

10 Confidential =8 FEI


C:/Data/MAPS/Metal_1_20nmPixel_3%Overlap/ImagePyramid/HDView/HDView.htm

Efficient Navigation Capabilities: NavCam
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Efficient Navigation Capabilities: MAPS
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Efficient Navigation Capabilities: User Units

xTm: Define User Units - St ﬁ

hake Selection:
{* Define Mew User Units

" Redefine User Units
" Redefine User Units with Shift

" ResetUser Units so that they are equal to Stage Units *Tm: Define User Units - Details ﬂ
(" Show how User Units are now defined
Specimen X, User ¥,

Details... Cancel WY

oet 20708 mm {10660 mm (0.000 LI 0000 LU Goto

oet 21159 mm (10,700 mm (1.000 LI 0000 LU Goto

oet 20,924 mm {10253 mm (0000 LI {1000 UU Goto

Current pasition on specimen: X 0.0 m v 0.006 m
Apply Cancel - Previaus | Finish
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Efficient Navigation Capabilities: CADNAV
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Extending Navigation Capabillities
StagelessNavigation

3554x 3094 9B,
S12x442

AoStagelessNavi gationd is a navi gfomss

2045x 1768

combines three powerful XT software features:

A Collection of high pixel density images

A Digital magnification @ Q)

‘—Digital Zoom

A 3-point registration for CAD overlay
ADeveloped to improve the accuracy of blind navigation on:

|Too|s Window  Help

A Passivated front -side devices (| imegeRegstation

Aute Contrast Brightness F2

A B aC kS I d e d eVI C e S Display Saburation Shift+F11

CAD Enabled

<

Sync On

Alt provides much higher navigational

Abort Layout Transfer
Register Layout b 1-point registration. ..

aC C u racy th a.n Ca.n b e a.C h i eve d With th e Retain Layoegistrat’on 2-point registration...

| Clear Layout

standard 4 or 6 inch stages

- Application Status. ..

Freferences. .. Col+o
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Extending Navigation Capabillities
StagelessNavigation

Anfter performing a typical 3-point
lock on the corners of the die, we
drive to this target area.

A4 fields of vias were exposed for
navigation experiments

Aarget vias

Aias used for local re-registration of
the CAD overlay

,,‘.,‘)dwell HV HFW mag o [tit WD |mode——s0uym ——
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Extending Navigation Capabillities
StagelessNavigation
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Extending Navigation Capabillities
StagelessNavigation
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AThe overlay and target vias
are now properly aligned
AThe user can now target
invisible targets relative to
the overlay with high
accuracy
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Edit site navigation accuracy

Average overlay error for 24 random points = 7 nm

(Average + 30 =16 nm)
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Efficient Navigation Capabilities
Backside navigation

AThe choice of local lock points is more critical

A Electrically non -critical
A Surrounded by clear space
A Optically visible

BUTi n order to achieve this, we need g
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Efficient Navigation Capabilities
Backside nvigation

e X ok <
R T Y S, S
¥ 't'{\,‘:f $, )

Trenching in silicon
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Efficient Navigation Capabilities
Backside navigation

Live Nwell observation whilst trenching
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Efficient Navigation Capabilities
Backside navigation

Locked-in Nwell contrast
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Extended Scanning Strategies
SmartScarn™

Almaging AMilling

A Line Integration Averaging is possible in milling

A Scan interlace
box

A Frame integration

Improve live Nwell detection during silicon trenching
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