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" GenSys / GenlSys — Your Solution Provider

GenlSys offers “more than software”
BEAMER

e Application support including process (over 10 application engineers)
LAB

e Experience from collaboration with >200 advanced nano centers .
TRACER

e Active community with >500 users at BEAMeetings world-wide every year

* Always at the ,spearhead” of technology with frequent updates

 New features, enhancements, and fixes
* All development is driven by users and equipment partners

e Fast reaction on critical issues .
InSPEC
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' e b / Simulation, Process & Pattern Correction

BEAMER

Direct Write
- Data Prep =
InNSPEC LAB

Metrology
& Inspection

Lithography
Simulation

3D lithography simulation and OPC software
* Proximity Lithography & Projection Lithography

* Electron Beam Lithography & Laser Beam
Lithography

Process
Calibration

Mask
Data Prep -
TRACER
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Projection Exposure
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Spectrum
Predefined Spectrum: | 365 nm (i-ling) ~
Import ...
Wavelength [nm]| Rel. Weight| Peak \Width [hm]
365 1 3 Export ...
Delete Row
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Source
Type Annular ~
Sigma 0.500000
Sigma 2 0.250000 .-\\‘ i)
R4
Annular Fixing 0.000000

Exposure Parameters
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Analysis View

= B = A
©) s

Process Analysis Features

Horizontal Axis; | Defocus

e Easy to use analysis capabilities

Set of Curves: | Dose

(=) Set of Curve-Values:
Select All

M 1.41602 1.68153 1.84703
([ -— -— 1.50453 1.77003 203553
1.59303 1.85853 212404
@ Group Filter Cents
() Measure Filter D ~

* Process Window

[ Line 1, T: 0.2000 um
Line 2, T: 0.4130 um

* Overlapping Process Window

Analysis View -

Analysis View
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(3) Group Fitter Center 2_03553:_ Defocus
() Measure Fitter 1
(1] [ Contrast Left B
[ Contrast Right CINILS Left 1.94703— _
[JMILS Right Sidewall Angle Left 7
Sidewall Angle Right
[ Line 1, T: 0.3000 .
O [T i 185853 Substrate Reflectivity
Group Measure Min  Max  Mode 4
[ Center o} 03100 03200 Abs . . . . o [
i Film stack optimization
Ed center ) 04200 (04300 |Abs 177003 — "‘.\
A
. . . . . )\
minimizing standing waves.
- A
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A
- R Ui 03
150463+ \
ARC AZ_BARLi_Il 0.2 o :
| 3 ki
el L Ve s b e e e e e Layer 5i02 0.12 VTV Lo
04 03 02 01 0 01 02 03 04
Defocus . TV i L T Y YVRPTOTOY

Substrate Si-crystalline
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Thickness Layer #2 (nm)
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Rule based Process Correction [m| X
General  Signal Definitions Label/Comment .
Layer(s) [* | Hierarchical Processing [] Insert | T_‘ T | . Serif R u I e_ b a S e d p roxi m ity CO r re Ct i O n .
Min Free Edge Size [um] Min Segment Size [um] — i—\—L T ’J r‘j
— [ | * Variable bias

Corner true

|
! -
AnySegment ~ [ true
LongSegment
rrrrrr
SmallFigure
InnerComer
QuterCorner
‘Hammerhead
SpaceEnd
SmallHole
SmallDot
AnySegment

'Angle dependend e Unlimited number of rules can
bias be combined

* Depending on angle, size, density,
space, distance/proximity

e Serifs, hammerheads and bars
can be applied based on user-
defined rules

* Applicable to all exposure
Rule OPC L techniques (laser, mask aligner,
projection, e-beam)

Rule Based: Shape fidelity’correction on 0.9 pm squares
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example01 Fa

Rule-OPC connected after simulation

module allows to preview simulation
contour together with correction
and optimize correction parameters

-)

Update Preview

Rule based correction with simulation

To optimize parameter use this syntax: %c[lower_bound:upper_bound].

GGGGGGG Advanced Signal Definitions Label/Comment
Min Free Edge Size [um] | 0.050000 ‘ Min Segment Size [um] [ 0.100000 |
Min Corner Size [um] | 0.150000 ‘ Max Segment Size [um] ‘ 1000000000000 |
[ Bias Limit [um] 0.000000
Target Layer I 0OPC J
ctio Depe: Par Scena Condtio [ i [ P ineen
Bias ()] LineEnd rue ]
Serif - OuterCorner =] Delet
i <D InnerCorner M
OJ Up
Down
Cond
CD [um] Bias [um]
00000 %-[0.02:0.1](-0.050409) %
Import... Insert Delete
To optimize parameter use this syntax: %[lower_bound:upper_bound]%.
Start Optimizer | | Stop Optimizer |G
< E
LAB
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& GenISys / Model Based OPC for Projection

* Fully automated OPC correction using :

* The exposure is modelled at layout edges (fast simulation), compared to target,
the layout is modified (shape correction) to compensate for mismatch

e Special: Any angle implementation, user defined priorities

2=05[um)

I @EERU RO B L X s

LAB
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BEAMER

Direct Write
Data Prep

INSPEC

Lithography
Simulation

Metrology
& Inspection

Process

Calibration
Mask
Data Prep -
TRACER

BEAMER

TRACER

Direct Write & Process Calibration

Electron and Laser Beam Direct Write Software
Installed at most major nano-fabrication

centers worldwide, has become a MUST for
advanced e-beam lithography

MC-Simulation of electron distribution for
e-beam lithography modeling and correction

Process Calibration, PSF visualization, extraction
and management

e BEAMeeting Savannah 2025 10
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& Gen I5ys / Easy, Fast and Accurate Direct Write Litho
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Contrast curve
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Contrast curve
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BEAMER

Input Design

3D PEC Wl
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Target profile
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Laser Grey-Tone Correction
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BEAMER visualizes the process

Unique VisualFLOW user interface
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BEAMER

Direct Write
= Data Prep
InNSPEC

Metrology
& Inspection

Lithography
Simulation

Process
Calibration

Image Analysis
& Metrology

Mask
Data Prep

TRACER

OPC
Calibration

—

Mask Data Preparation

* Dedicated high performance MDP for mask
house: hierarchy, parallel processing, mask
process correction

 Strong for special Application like Flat Panel
Display, Photonic IC, non-IC

Target Pattern

OPC Correction

!

Mask Manufacturing
l LY
Exposure

]

Develop

]

Pattern Transfer / Etch

Printed Pattern

MPC Correction

Corrected Pattern
to be exposed
Exposure

)

Develop

I

Etch

Printed Mask —_—

MPC
Calibration
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Full Laser Process Calibration / Correction

Delta [nm]
[N
(=] [=] [=]
| | 1

SN TRACER

1.55566 CD [urn], 13.104 Delta [n

| \ -20 4
1 |
30um1-1 3.4um1-1 | 3.0umiso ‘ ]
| \ .
v
2.2um iso 2.4um iso 2.6um iso

Measure results with CD-SEM

Typical Laser Mask Process Signature
Mask Process — initial results

BRI e S

100 ,"’f‘;",’"
E ! 1] ‘: 500 1000 1500 2000 2500
; o wgTa e Feng
& wo e e Al i e

200 | AN T " el H

300

o Target €D [nm]

Results on Mask
Mask Process — after MPC correction

300

200

100
T o
.E. [ 2500
:
& -100

-300

o Target €D [nm]

1AAWMschips

(with the help of ProSEM)
Expose and process the

calibration pattern

——_
ol
e
e

al il dbs

% XTTTTITTTITY
b Jlu"“‘
e
P
by lakal

(LI T L o |

Correction results on target mask design

0.5 1.0 1.5 20 25
CD [um]

Run calibration based
on measured results

Effective Blur FWHM [um] [oaoosse | ™ Archivew
[ Add Gamma FWHM [um] [ 0.522284 | nue [ogss0sa ‘
[ Add Gamma2 FWHM [um] | 5.79959 | nue2 [0.149822 ‘
PSF Y Scaling
Bias X [um]
Bias Y [um]

Dose Factor | 1.50296 (> 1.0 means Overdose/Undersize )

Run Model-MPC using
input from TRACER

d
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Vi
Vi
Vi

Modules  Variables Flow Libraries  Examples

| | |
Cimport | gt
| | [ |

b

a (m]
e
a o
etrology
a [m]
a o

Coptmizer | Comment

What is MASKER

Powerful MDP & MPC for special applications with

leading edge correction and verification capability:

* Includes all layout operations needed in a mask house
production environment

e Optimized for low end IC and special masks (FPD, Photonics,
10T,...)

e Flexible Rule-MPC Features

* Biasing (size, distance, density, angle, ... dependent)
 Serifs, hammerheads, scatter bar,... positioning

e Powerful Model-MPC

e Laser exposure model
e E-Beam exposure incl. advanced process effects

e Simulation of laser and e-beam exposure
* Verification including comparing layouts and DRC

/ BEAMeeting Savannah 2025 16
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B

e Stand-alone software package

andOverlps 5 » o =

Singulac Potsand s v G %

* Fast, flexible and easy to use
* Running on of-the-shelf HW with Linux or Windows

* Import of full chip/ mask layout data
e Major layout formats (GDS, Oasis, Mebes, DXF,...)

oAC ek vzots x| B

v Egmm vt

A ¥ b @
LI EEN [ N

» \erification regions can be defined

 Comprehensive rule definition

* Min. inner/ outer distance, angle
e Notch, bump, hole, dimension
* Perimeter, singular point, overlap

e Reporting of results

NEW DRSee — Design Rule Check

® @

8 ¢ ©

* Display in layout viewer
e Listin violation table, search function
e Data exportin xml format

etc.

. =
[
! « & .
! el
| ] | -
N - A
| ]
| i ety
Soguar Povts ad smalnoles e Violatiors .
Vi Disarce ot
o, Locss 0000000 ¥:7.000000
7500000
: Rules for Test F PR
~/ Minimum Distance +/ Minimum Distance
Minimum Inner Distance [um] Minimum Inner Distance [um]
0.100000 0.100000
Minimum Outer Distance [um] Minimum Outer Distance [um]
0.100000 0.100000
Minimum Angle +/ Minimum Angle
Notches Minimum Inner Angle [°]  Notches
85.000000
Bumps Minimum Notch Size [um]
Minimum Outer Angle [*]
M 5.000000
° 85.000000
. ~/ Bumps
Dimensions ~/ Dimensions
Minimum Bump Size [um] L .
Perimeter Minimum X-Size [um]
5.000000
5.000000
Singular Points
+/ Holes Minimum Y-Size [um]
Overlap Minimum Hole Size [um] 5.000000
0.400000 i
+/ Perimeter
Minimum Perimeter-Size [um]
A A. Space 9.000000
0 8 WIdth +/ Singular Points
C. Vertex distance
— +/ Overlap
i | | b D. Notch
- E. Singular point

DRSee
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/ Metrology & Inspection

BEAMER

Integrated layout-based SEM metrology
and inspection upgrade kit

Versatile software suite with modular
flows for expert measurements

Direct Write
- Data Prep =
InNSPEC LAB

Lithography
Simulation

Metrology
& Inspection

Image Analysis Process
& Metrology Calibration

Mask
Data Prep -
TRACER

Image analysis and metrology software for
lithography and nanostructures

Layout-based metrology and image
acquisition with SEM tool external control

4 BEAMeeting Savannah 2025 18




o> Genl ——/
" GenSys / Metrology to support Fabrication

Lithography & Metrology & S \
: o emi Industry:
Processing Monitoring Specialized CD-SEM,

fast but inflexible

InNSPEC

Image AMAT webpage
/ BEAMeeting Savannah 2025 19
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&~ Genlsys SEM Metrology Scenarios

OLHMENAAINEE External SEM Control Integrated Automation

for SEM Metrology

Metrology and Image Metrology

‘&
ProSEM

I'*.:‘I
- I
‘-. gy
. D

R .
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&~ Genlsys Application Examples

e Routine litho CD /
test pattern checks

e Resist calibration

* Placement/ stitching
analysis

e Statistical check of
Etching

* Device and pattern CD |

* Corner rounding/ blur
* Layout comparison/ bias

-——aseaoeaaa

x'//
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BEAMER

Thank You!

support@g e n i-gsnybsh . ¢ om

LABJ TRACER

Headquarters

GenlISys GmbH

Inselkammerstr. 5

D-82008 Unterhaching (Munich)
GERMANY

+49 (0)89 954 5364 0

+49 (0)89 954 5364 99
P< info@genisys-gmbh.com

USA Office

GenlSys Inc.

P.O. Box 410956
San Francisco, CA
94141-0956

USA

+1 (408) 353 3951
P4 usa@genisys-gmbh.com

Japan / Asia Pacific Office
GenlSys K.K.

German Industry Park

1-18-2 Hakusan Midori-ku
Yokohama 226-0006

JAPAN

+81 (45) 530 3306

+81 (45) 532 6933
D4 apsales@genisys-gmbh.com
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