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@ GenISys

Advancing the Standard

/

/

GDS and DXF Import new feature:

Small elements with unintended design issues (gaps and
slivers) can be detected and highlighted in viewing mode.

Flatten Layout

Cube/ Rot. Rectangle

Additional Layers are created

h . aSCMos
B s
B 49(0)
Violation_Cwerlap

Pattern validation

GapfCD Min Size [um)]
v Apply Overlap and Gap/CD Detection 0.006

rd
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B /
&s tenldys Switch to Multi View Mode

BEAMER integrates a Multi View Mode allowing to visualise two results side by side

=m O A
4 B48.4488,369.8312 E 790.651, 350.073; B54.819, 424.489

Zooming and nawgatmg one layout moves and
adjusts the second layout accordingly

i
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>~ Genl - /
&~ Genldys / Pinning Layouts

The Pin feature in the Global Viewer allows inspecting two
or more layouts across different flows
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s, GenISys

Advancing the Standard

Picking viewer elements

The information displayed when picking a spot in a shape can be
hidden making easier to get and read multiple picks at the time

2 Pick [um] X: 275.7353,Y: 73.9321,
Area Density: 5%
Bbox [um] LL (275.1930, 71.7580), w 0.6540, h 2.858
put1/TopCell/MainCell38/SubCell7278
llipse (L:2(0), E:1.0000, A: 1.3412 um?
enter: 275.5200 pm, 73.1870 pm
ajor Radius: 1.4350 pm
inor Radius: 0.2975 ym
1: 275.6534 pm, 74.5845 um

2:275.3866 pm, 71.7895 pm)
Area Density: 4.8%

Pick [um] X: 275.4139, Y: 72.3726,
Area Density: 5.2%

Bbox [um] LL (275.1930, 71.7580), w 0.6540, h 2.8580
outl//TopCell/MainCell38/SubCell7278
Ellipse (L:2(0), E:1.0000, A: 1.3412 pm?
Center: 275.5200 pm, 73.1870 pm
Major Radius: 1.4350 pm-

Minor Radius: 0.2975 uym

Angle: 84.5486°

Eccentricity: 0.9783

F1:275.6534 pm, 74.5845 pm
F2:275.3866 pm, 71.7895 pym)

Area Density: 4.8%

Pick [um] X: 275.4139,Y: 72.3726,
'Area Density: 5.2%

Bbox [um] LL (275.1930, 71.7580), w 0.6540, h 2.8580
out1//TopCell/MainCell38/SubCell7278
Ellipse (L:2(0), E:1.0000, A: 1.3412 pm?
Center: 275.5200 pm, 73.1870 pm
Major Radius: 1.4350 |Jm-

Minor Radius: 0.2975 uym

Angle: 84.5486°

Eccentricity: 0.9783

F1:275.6534 pym, 74.5845 ym
F2:275.3866 pm, 71.7895 um)

Area Density: 4.8%
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L
& GenISys / Fields module — ManualSubfield mode

 The exposure order of critical regions within a Field are optimized
using ManualSubfield

 The Control layer can be used to identify critical layout parts

@ Fields ® X 0o o~ &  Color Mode: Layer ~»  Measure ~  E-Beam ~ 64x A ¥ D & - & ¢ O
Refresh Preview [ Interactive View € Doses Layer Layout Tree >
Field Til 1
Fields / Subfields @ Field Tiling
Selected Layer Selected Region Field Traversal B 10
Region Definition ~ * Select... * Select... Fixed v 4+ X oA v [ LT
15(2)

Write Sequence

Multipass Overlap Field Sorting Feature Sorting 15(3)

B 15(4)
ST Feature Sorting In Field f
B 155 !
Feature Order B 156 \‘\\\ /
ManualSubfield \"~, K /

W 15(7) S

e [ 7
Control Layer(s) B 15012 _,,,'f,,_—‘"l:
o~ i
0 ® s — e
B 15(14) r Th O\ =
Traversal Type Tile Alignment | 517 { \ \.\ \
MeanderX ~  Centered v \
B 15(18) -
Subfield Overlap X [um] Subfield Overlap Y [um] £l
0.000000 0.000000 ;é ! %
—— 2um
A2
“ Cancel € ..ayout Origin)[um]: -8.4007,-2.8167 [0 .J: -23.321, -23.829; 51.016, 25.082 Lt L B oe 2 E Qe o
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> GenISys / Manual Subfield ordering

BEAMER extends the writing field control down to the Subfield level
using the Manual Subfield feature sorting, by applying a Write s

Feature Order

sequence to the shapes within a subfield. .

Feature Sorting In Subfield

Traversal Direction

NoCompaction

WritingOrder

MeanderX

MeanderY
FollowGeometry

Random

| U e —\ '
i ——s s SEERR
[ e N [ I U N N
N~——rf o e i A Y 4
=\ 747149
B ERRSS:
~——r vt TTTT1/
=\

00000000 B | Meander X Meander Y
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GenlISys ,

Advancing the Standard

Spiral Outwards has been added to the Write Sequence/
Fixed Field Traversal mode/ Field Sorting/ Fixed Field

Fields
_|_

Fields / Subfields

Region Definition

Write Sequence

Comment

Traversal Type setting.

@ O X

Refresh Preview C [© Interactive View

Selected Layer Selected Region Field Traversal

v * Select... * Select... Fixed vi g X

Multipass Overlap Field Sorting Feature Sorting

Fixed Field Traversal Type
SpiralOutwards v
MeanderX
MeanderY
RasterX

RasterY

SpiralOutwards

- - <3 - 1
F< I
Field 0017 Field_0016 Field_0015 Field_0014 Field 0013
v - — - —
x >< T I
Field_001& Field_000s Field_0004 Field_0003 Field_0012
¥ ¥
Q g R !
Ficld_0019 Field 0006 Field 0001 Field 0002 Field 0011
Q F Q ' &4 " 54 " 54 "
Field_0020 Field_0007 Ficld_0008 Field_0009 Field_0010
¥ fiee- P—‘Q—D—P
Field_0021 Field_nnzz Field_0023 Field_0024 Field_0025
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enlSys :
g Advancing the Staynldard FIEIdS mOdUIe

New field sorting module — for advanced Region and field sorting
applications

* The fields module can create field and region/ sub fields within a layout

* During the system specific export, the user makes use of this structure
via cell to field / cell to SF

Fields Qx‘ﬂjfﬁ"o

~
Refresh Preview C [ Interactive View o I
] )
Fields i ]
Selected Layer Selected Region Field Traversal L=y gt
Region Definition > 6(0) Select... * Select... Fields Follow Geometry vi4+ X A v _-_:-__
= 1
= |
Write Seq 5
iy L§
Selected Layer Sel d Reg Field Traw | -
Comment =
> 49(0) Select... - Select... Fixed R I S L
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Python module

/ BEAMeeting EIPBN 2025
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= /
& Genldys Python Module — GUI

BEAMER expands the Python Module capabilities adding a Python GUI Scripting
enabling easier and faster BEAMER-Python interaction

DO C@&®=™

Rotated rectangles X
Layout Result View

%= Create custom module Rectangle properties [um]

Disconnect module ® ‘G‘ y |0

Global VIEWER

fi] Delete module

D Add C t LEﬂg'th 5D Width 25 lode: Layout ~ | Measure ~ | Tool ~ 64x A pY4 [ e v 2 lel e¢llo
ommen

Copy Python Code To Clipboard A“gles [D]

Open Full Dial‘*g... Start 0O End (90 Step 20
Collect loop results
Store Flow with Result after Execut...

(' Python Dialog

Python Script

m e ¢ § 1
Python GUI Seript

4 04151, 01541 |5 -0031,-0.154;0.418,0.135 T F B e 2 F B2 C OO PO
Comment
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Python Module — GUI

/

cing the Standard

GenlISys
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»~ GenISys

Advancing the Standard

LayoutPy Metalenses

e LayoutPy includes a simple example to create Metalenses for a
desired wavelength and focal length and with optimised Field and Subfield
ordering

@ Python Dialog

Python Script

Comment

WO~ s WNRE

e e
WoO~NOUDWNRO

]
]

##FEquation and lens design from: Science 352,1190-1194(2016). DOI:10.1126/science.aaf6644

from LAYOUTpy 1import *
import numpy as np

# Units in [nm]

#-——— Lens parameters ————
radius = 120000
wavelength = 660

focus = 90000|

#-——— Element parameters ———-—
size_x = 205 #radius in x
size_y = 42.5 #radius in y

#-——— Tool parameters ———-—
subfieldSize = 4525 #Set to @ 7f a default of 2 shapes in X and Y 7s desired
Mainfield = 60000 #60@[um]

I Generate Metalens

b Snippets
P History

@ X
[P Interactive View
P LayoutPy
> Math
- Examples

External Libraries
Execute files

Y Splitter

A hex array
Spiral Array
Vector Array
Circle

Cross

LShape
Rectangle LLUR
Rectangle Center WH
Linear Taper
SBend

Path

EllipticArc

“ Cancel
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/

Python module allows new Folder option
for Snippets

P Modules P Modules P Modules
P Evaluations b Evaluations P Evaluations
P Interface P Interface P Interface
P LayoutPy b LayoutPy b LayoutPy
b Math ‘ b Math ‘ b Math
P Examples b Examples b Examples
P Snippets Add newfolder ~  Add Folder
b History Priswry ®

P Examp!c{

Cancel n

P Modules

b Evaluations
P Interface

b LayoutPy

P Math

P Examples

Python Module

- Snippets
P Example

PEC
P History

P Modules

P Evaluations
P Interface

P LayoutPy

P Math

P Examples
- Snippets

b Rename
E Delet
b Hi elete

r

4 BEAMeeting EIPBN 2025
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PEC
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e"p‘ GenISys

Advancing the Standard

/

/

General
Accuracy
Advanced

Comment

Effect Cor

Hierarchy levels in PEC

PEC preserves Hierarchy maintaining field order and allowing to
use Cell To Field during layout export

@ 0O X

&  Configure Quick Access

Short/Mid Range Settings

v/ Hierarchic Short Range Correct.

Short Range Separation Value ... 0.100000

Mid Range Active Threshold [%] Layer List modified in SR Correction

5.000000

Long Range Settings

Hierarchic Long Range Correction

Layer List for LR Fracture

Optimal Contrast
100.000000 /it B0

Uniform Clearing

Cell Handling

® Standard Keep Cells Reconstruct Hierarchy after Dose PEC

Cell Handling

Standard

Keep Cells @ Reconstruct Hierarchy after Dose PEC

-

I Global VIEWER - 8 x
O o - & ColorModelayout v | Measure v | EBeam v | 64x A Y| D ® v @ ¢ 0
<l layoutTcaiseec. > | Y ™ =2 F J f f J§ £ 2 =5 ] N\ ~=u2 704} [/ Y Z =% \ J
e v=~/ | ¥ N\ NN \|v [l PECHierarchy [\v =~ / | § \ N\ Yv [l PECStandard |\
[) PEC Hierarchy - PECHierarchy = 7 | § B ™ = = = < B 20 == 7 [ § N\ w s == B 20 =
v TopCell P NN = g AT | \ == w7 »7 = —
S INS=c 2101V 1 72=N\NNN=s ) ) ) I7z=~\
> MainCell3 \sx=7/ 1V \VV V1 V7 7s= W=7/ | VNNV 7 7m="
> MainCell? v=7/ VANNNANANN VN P A==,/ ) VNNANANNDL | /=
> Moncers s/ PANSSSSANN L /=S ANSSSSANN L 2=
i::::i:lil =Z VNN s=sms\W\ | /ere=rvf iANSNs=mmy) | /o~
> MainCell14 =/l \NSsSssss===s\\ |/ s~/ | \\ ===\ |/~r=
> MainCell15 = A\ v sesecsecemn) | == | v =y | [ 7=
DPeCSandard-PECSndard |y f \ \ S m ===\ |/ ==/ | \\ S =—me===x\ | ﬁ/,;“
TopCell

~Zf \\N\Sss===s\\|/ sV A==\ |/~

s/ IANNSSSSNN\N N [ F=m=arf ANSSS NN\ [ =g

v=Z ] VANNNANANANN A r=N=r [ F ANNNNANNN | r=

v~/ VNNV /7=~ ==7 [ I VNNV |/ r=5

N7 /701 0V V1 7 7=~\NIN==7 /7| 101 7~7r=~\TF

fF VNsS=r s /7 Pr=\| VW I\ \Ns=r s ff 7 7Fs=\ "

A I T N e A BN L S LWL
r,—l“\\\\\\\"l—\':\mﬂﬂ[\\\\k\\\\\\nﬂfcm

| A rsasons | Bl s 0700 s 91 s | Bussomossosees T g

d
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Layout operation
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GenlISys /

Advancing the Standard

.,

REPLACE inherits dose from placeholder

REPLACE can now inherit the dose information

Replacement Type

of the element it is replacing and apply it to the

Input pattern.

Geometry Of Layers Replaced By Layout

Replace Settings
Layeris)

Select...

1{0)

v Apply Dose to Replaced Geometries

20
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/

DXF Shapes

DXF format increases its import ® Ntins
settings to detect special shapes:
Circles, Rings, Arcs, Ellipses, Parameters
Rotated Rectangles, Comment
Parallelograms and Generic Curves

Shape Detection
v/ Cirde/Arc/Ring v/ Ellipse

v Parallelogram v Generic Curve

@ X

@ Configure Quick Access

v/ Cube/ Rot. Rectangle

Ca .

1 Pick [um] X: 1.2878, Y: 0.5883,

1 Pick [um] X: -0.1311, Y: -0.0007,
Area Density: 0%

Area Density: 0%

Bbox [um] LL (1.0000, -0.5000), w 2.0000, h 2.0000
//DXF_TOP_circle__dxffroot

Circle (L:10(0), E:1.0000, A [umA2]: 3.1416, Vertices: 2)

Bbox [um)] LL (-0.4240, -0.4240), w 0.8480, h 0.8480
//DXF_TOP_Rec__Rot__dxf/Test1
Rot. Rect (L:11(0), E:1.0000, A [umA2]: 0.1994, Vertices: 4)

1 Pick [um] X: -286.6770, Y: 959961,
Area Density: 100%

Bbox [um] LL (-495.0000, -495.0000). w 990.0000, h 990.0000
//DXF_TOP_polygon__dxf/noname

Poly (L:1(0), E:1.0000, A [umA2}: 693035.6400, CoG [um]: 0.0
000, 0.0000, Vertices: 8)

1 Pick [um] X: -9.6080, Y: 3.1270,
Area Density: 0%

Bbox [um] LL (-9.9170, 1.9420), w 1.9850, h 1.9850
//DXF_TOP_test_ DR<1>/Layout_Engine_db<1>/root9<1>
Curve (L:0(0), E:1.0000, A [umA2]: 2.0335, CoG [um]: -8.9243
. 2.9344, Vertices: 8)

d
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Advancing the Standard ~ /

Filter module
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>~ GenISys

Advancing the Standard

New PrimitiveType Attribute for the Filter module
* Use the Attribute PrimitiveType to specify the desired element type
e Operations to match (==) or exclude (!=) specific primitive type
e Value to easily choose the element type

Filter (1)
+

11 Pick fum] X: £.4593, V. 9.7743,

Area Density: 1.1%

Bbax [um] LL (42000, 8.1000), w 0.80
08000

00,h

== Circle -~

MLapout_Engne_db_1Lay

dbihagesigrouped_ 1<l Rules

Poly (L:3310}. E-1.0000. A

00, € [um]: 45727, Import. Export...
9.4009, Vertices: 10) Commenant

\ When (Al ) KeepLayer

B!
10 Pick [um] X- 0.5196, Y: 7.185.

Area Dansity: 119
Bl fun] LL {0.0000, 6.9000). w 1.00

All v v

Lengths are in um, angles in degrees

a0, 04600
PLayoun Engine.db_Layou Engine. Width
AN SO 1< 1 SR APET < E E E = T
s PLavout Engine.db_LiLayout Engine. i ==
X Tapezs L3501, £1.0000, s anapesrpe 1< crape L N ] Height
2102400, Co o - 5 =
05000, 70556, Vet " apezeid (1350, E:1,0000. A um medFIF A, '
2],0.4200, €56 fum:
b ik fum] X: 50, 429, 6.7286, Vertices 4) . N
Imkﬂ.m: sz s i e —
Bbox [um] LL {0.3000, 43000, w 1.00 Area Density: 1.1% )
s & WL 86900, 370001, w220 WidthHeight
MLayoul_Engine b LiLayowt_Engine_ 00. h 1.9000 ) dith/
dbiarapes bt ST RelativeDose
Cirele (L1104, E-1.0000, A [umAZ): 078 . e P

43, Vertices: 2} / B Poly {L:17(0), E:1.0000, A [umAZ]: 3.16
£0, CoG fum}: 97377, —_— Angle
| T rase vertees & —_
H
. ; D
\ 4\ ri

5 Pick [um] X: 5.1242. Y. 22764

+
B 4Pk [um] X 0.9226, : 20055, Area Density: 1%
Area Density: 11% Bt [ur] LL [4.4000. 1.1990), w 2.20

- A
& Pick [um] X: 85715, ¥: 23502,
area Density: 11%

Bbox um] LL (8.2710, 12188, w 273

70.n 22610
Bbox fum] LL (-0.2010, 1.3950], w 1.4 10,0 2.2020 L ot £
940, h 16020 . o MLavout_Engine_db_LiLsvout_Engine_ ”‘:‘IIW‘ Engine.db_1Lavout_Enge
doshapes ishapes
Lsyeun_Engine._ ot 1/ Liyout_Engine. Curve jumn2]: 2.4
LT Arc L-1{0), 1,000, A [uma2)- 17807 S LA BLOD00 A pmeay 242
tor fum: Verces 4) . GoG furn
Sacor LK E10000.A A2 16 e
Vertces 4
! 1 1 Pick um] X: 5.7165, Y; -0.5554,
| \ S 4 Area Density: 11%
+ A L B [um] LL 77190, -22010) w 25
3 Pick [um] X: 41639, Y:-1.2202, 620.h 25620
Area Densiy: 1.1% MLayout_Engine_ b 11Layout_Engine_
Bbc um] LL (34990, -2 2510}, w 1.0 =
= 010.n2.5010 Ring (L4(0). E10000. A [umAZL: 3 518
Layout_ Engine.db 1Layout Engine 5. Veriices: 6}
layout_Enine. b LiLsyout_Engere.. = A

________________ diroat
Enpse (L0}, E:1.0000, A [ums2]: 1.9
635, Vertices: 114

dishapas
Fiot. Rect (L1810}, E-1.0000, 4 [om~2]:
10070, Verticss: 4)

Layout (color by Element type —— Y Trapezoid

Polygon
Rectangle
X Trapezoid
Y Trapezoid
Zig Zag
.Curve
Rotated ...
Circle
Ring
ArcBow
Sector

Ellipse

Filter Module: Filter by PrimitiveType

Keeplayer  Assign Layer

“ fancel

/
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> GenlISys /

Advancing the Standard Log VieW

Improving Log view

Show all Show selected

v OO v WS v B e =

* Selected module can be viewed e m— ., o, IEY|

LayerSet  :1(0)

Goomotry Count: 2 dafinitions with 34 vertices, 2 instance

(o ) Cell Count: 1 definitons, 1 Instances i 1 referenceslarray Show all Show selected
separately by “Show selected
e Ermpoio bt v 8 v Waming v B8 Search.. O ®@
Hierarchy Tree Depth 1 EerEuRaEtay )

Number of main structures: 1
Layer Set :1(0)

Area (in um2); 1.9138225000¢+03
Bbox (in um) : (94.25, 94.25), (746,96, 909.68)
Coverage : 0.36 %

Extent (in um) : (0.5, 0.5), (1622, 1622)
%1 InGDSH © Module settings Log @ » B Cov| 00728 N Geometry Count: 2 definitions with 34 vertices, 2 instances

m Cell Count: 1 definitions, 1 instances in 1 references/arrays
CPU time: 0.00 seconds, Elapsed time: 0.02 seconds
Show all Show selected Mamory usage: 0,000 B additional, 495.695 MB total
Feature Dose Assignment (*FDA") completed on Thu Dec 1 Geometry Compaction Factor: 1.0
16:25:52 2024
v B8 Search.. O @ Cell Compaction Factor: 1.0

Hierarchy Compaction Factor: 1.0

Healing ("Heal") started on Thu Dec 19 16:39:44 2024 Merge ("Merge") started on Thu Dec 19 16:25:52 2024
[avout detais

Number of main structures: 2

parameter settings Layer Set 10)

¥ v Geometry Count: 59883 definitions with 269345 vertices, 59883

i
Filter Filter (1) V] o 5366 i ez i 2 et
+ + oftframe: 0. um

Geometry Compaction Factor: 1.0

Processing Mode: Healing Cell Compaction Factor: 1.0

Hierarchy Compaction Factor: 1.0

Heal (i)

Hierarchy Tree Depth: 1

Hierarchic Processing
Area (in um2): 6.44506949340+05
Bbox (inum) : (0.5, 0.5), (1622, 1622)
Target Layer/Datatype: 1(0) Coversge; 2459

Selected Layer Set: * Extent (in um) : (0.5, 0.5), (1622, 1622)

Extent related Cov.: 24.5 %

Target Layer Assignment: AllLayer

CPU time: 0.05 seconds, Elapsed time: 0.03 seconds
Memary usage: 0.000 B additional, 495.695 MB total

Merge (*Merge”) completed on Thu Dec 19 16:25:52 2024

V' WrapLog

,Show selected” option for selected module
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enlSys : :
& ToNYS Properties dialog

A new tab has been added to the properties
—— o0 dialog to enable special functionalities e.g.

ccccccc

Flow/Module v’ Preserve Path during Region Clipping in EXTRACT module

“Preserve path during region clipping in
s EXTRACT module”

The default behaviour of BEAMER in this
operation would lead to a truncation of the path
and its conversion to a polygon.

With this function enabled, the path is clipped at
the region boarder but persevered as a path
element. This behaviour can benefit the
handling on the Export on systems that address
path elements different to polygons.
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p_ /
" GenISys / Preserve path during region clipping

Option disabled Option enabled

e Path elements are preserved, if * Path elements are preserved
not touched by extract region.

* All elements touched by the
extract region are converted into

polygons
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GenlISys BEAMER 7.4

BEAMER 7.4 release June 2025 -
BEAMER

v 00 BEAMesting Sutigart 2024 -V X D Appications - GenlSysGmbH X

€ 3 © = genisys-gmbhcom/applicationshtmi

o) Genlsys

Applications

APPLICATIONS

v 00 BEAMesting Stuitgat 2024 -1 X G5 Webinar Seriex Proximity Effec. X+

€ > ©C = genisys-gmbh

- IN-ACTION

GenlISys

Advancing the Standard WEBINAR SERIES: PROXIMITY EFFECT IN E-BEAM LITHOGRAPHY

Webinar Series:
Proximity Effect in E-Beam Lithography

Webinar Series Summary:

1e most imp
ol sizes in n principle this enables to

sortant techniques in advanced e-beam lithography.

s in nm-range. In practice this is limited by physics, chemistry and tool limitations such
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Thank You!

support@genisys-gmbh.com

BEAMER TRA

CER

R Vi InSPEC

Headquarters

GenlISys GmbH

Eschenstr. 66

D-82024 Taufkirchen (Munich)
GERMANY

+49-(0)89-3309197-60

+49-(0)89-3309197-61
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 (0)45-530-3306

+81 (0)45-532-6933
D4 apsales@genisys-gmbh.com
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