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g‘" GenlISys

Advancing the Standard

* General
* ProSEM Packages
* Handling of multi-page TIFF

e Feature Detection and Export
e 2-pass detection for fitted 2D features including cutline
* Export (GDS, CSV) for segmented contours

* Layout Integration
 New GUI: image/layout in parallel, metrology list
* Extended to multiple layers and more feature types

 SEM Automation: Completely New Functionality

Overview

What’s New ProSEM 3.2
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General
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@ GenISys

| /
aivencing the Svcard /. ProSEM Start

Select ProSEM package to start X

Multiple ProSEM package licenses were found.
Please choose which one to use.

* ProSEM packages

* New selection panel on starting ProSEM ProSEM Astomation
* Only in case different packages are available

oK Cancel

B ProSEM

File Script View Help

=ML R XFF HG

SEM Image

* Opening splash screen |
* Added Import Layout... PrOSEM

Advancing the Standard
* Enables easy project start with layout file only
* Only applies to Layout Package or higher

Open Image Folder...

Open Images...

Import Layout... .

Recent Projects

d What’s New ProSEM 3.2 4



) /
&~ benldys ProSEM Packages

New ProSEM packages

e Replace the previous standard ProSEM with options
* Increasing / inclusive regarding their content

* Licensed Packages
_ Before ProSEM Advanced Layout SEM
* Standard equivalent to ProSEM Contour Meas. | Integration Automation
e Advanced will get more features Packages (P300) (PO301) (PO302)

e Layout is extended as well Standard
e All new is the SEM automation

Advanced X X
Layout X X X
Automation X X X X
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Advancing the Standard M u Iti-page TI F F

* Handling of TIFF images with multiple pages implemented

* Loading of all image pages ©lmages < D> SEM_1-5kV_720px_TumFoV:1 3
e Excluding thumbnails, alpha masks etc. 2 B O RO
* Imported as separate images in project tree

. . L. L. . . SEM_1-5kV_720px_1umfoV:2
* In case a pixel size is included, it is applied to all images SEM_1-5kV_720px_TumfoV:3
SEM_1-5kV_720px_1umfoV:4
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Feature Detect/ Export




enlSys :
& TSN, Two-pass Feature Detection

e Two-pass for fitted 2D features (non L&S)
* Implemented a 2"? pass for shape construction
* Applies to rectangle, circle, ellipse and triangle
e Orthogonal scanregions are used for fine detection

= Improves the quality with 2D contours on noisy images

e Settings two-pass e - J
* |n properties dialogue under general tab o o
* Defaultis “on” | [ aee
* Tic box applies both to L&S and fitted 2D features oo e

OK Cancel
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Second Cutline ,non-cartesian”

e Standard cutline still available
e In X or Y direction
e Position can be shifted in cartesian directions

* New alternative cutline for fitted 2-pass features
« 2 cutline representing orthogonal scanregions |
* Can be moved along fitted shape
e Switch between both types

What’s New ProSEM 3.2
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Export for Segmented Contours

e Export into GDS and CSV

* So far, only export of closed shapes possible

* GDS export now established for segmented contours
e Segments are exported as single polygons

e Edge points can also be exported as CSV

(Available with Advanced Package or higher)

e Other line groups (L&S or multi-edge)
* Individual lines are exported as separate polygons

v Segmented Contour

-
I

Use Measurement Setup as Project Default
Rename...

Delete Measurement

Set Validation State

Move to Group

Recipe

Export

Edge Points as CSV...
Line Scan as CSV...

Average Scan as CSV...

Shape(s)...
Screen View(s)...
Image...
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Layout Integration

Layout or Automation Package
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g Advancing the S¥dard // M u Itl Iaye r Layo utS

E |~- .-l ‘I" _'l

* Handling of layouts with multiple layers # K
* Loading of layers separately (no heal) 2

e Switch layers in view
* Define metrology tasks based on specific layer

Ao

llfl %

Q < mE -
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& Genldys Layout Registration Improvements

- (%) Image Information
CountX : 1280 A
I I . |CountyY - 1024
* Registered coordinate system |eineisizetm © 103
:Rc_)tatlon eg E .
* Show positions in layout coordinates |[sizextom) - 241505
. . .. :|{CenterX[nm] : 800974.0
* Image info panel: image center position Joentervimi_: ~146705.4
* Below image: current mouse position =

* |n addition: registration quality improved

10.456525 X 800961.19384 Y -147955.37477
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 Layout and/ or Image View

* Image (2D/ 1D) or Viewer =

T Waawaremnt

* Both in parallel

Layout Integration GUI
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— Convenient switching

SEM Image
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@ GenISys

Advancing the Standard

/

/

* Metrology list

* Now integrated in Viewer tabs as “Measurements”
» Supports existing functionality (image key/ identifier)

» N OW exte n d e d to Ot h e r fe at u re ty p e S th a n I—&S e et g IrwoShif‘t Left-Click into the layout to create a measurement ROL
CenterX[um] | Center[um] | Width[um] = Height[um] | Feature Type . Leyer | Status Key/File m +§
. . . 798,536 -151.761 1.409 2484 Lines & Spaces loaded R81 67 [

* Context menu allows for direct image import/ select S

Measurements Measurement Info Pick Data Info
Shift Left-Click into the layout to create a measurement ROL.
CenterX[um] | Center'[um] | Width[fum] | Heightfum] | FeatreType | Laver Status || Key /File
0.000 0.000 0.000 0.000 Lines & Spaces not loaded  _65
Shift Left-Click into the layout to create a measurement ROI Key /File
RJB128B_B0_67

LI Laal Tl TRl TRl T

Metrology List

Height [um]
0.000

’ Rectangles |

Feature Type | Layer Status ‘
Lines & Spaces v |* notloaded |

Lines & Spaces
Circles

Remove Measurement
Clear all

AppengTTreaeTmeT

RJB128B_B0_65
RJB128B_B0_66
RJB128B_B0_67
RIB128B_B2 68
RIB128B_B2_69

Import Image File

d
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SEM Automation

Automation Package

v What’s New ProSEM 3.2 16
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@ GenISys / New SEM Automation Package

Digital interface to SEM PC

e Currently available for ZEISS “Remcon” Registration/ S e R e
* Next planned interfaces for FEl and JEOL alignment positions
Define image
 3-point alignment of stage & layout coordinates Define list of parameter
measurements
* Define list of measurements based on layout
Send
* Send SEM drive and image scan commands :
coordinates
» ¥ Drive XY and
* Load set of images L gl scanimages
Load images

e Execute automated metrology measurements

—> For workflow steps see appendix

Automatic
metrology
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* SEM settings dialogue
e Tab in properties menu
* Includes settings for PC interface
e Currently only ZEISS Remcon supported

SEM Hardware Control

Properties

General Advanced SEM Settings

SEM Model

Zeiss (REMCON)

SEM Settings

Baud Rate I 9600
COM Port [com

Macro Id for image acquisition | 33

Magnification conversion factor | 80000.000

Maximum Limit (mm) | 80.000 I 80.000
Minimum Limit (mm) [ 0000 [ 0000
Stage Rotation Center (mm) | 40.000 I 40.000
Min/Max Z Limit (mm) | 0000 | 5.000

[[] Enable Stage Z Movement

e Separate manual on setup of COM interface available waorcssetings

* SEM information panel
* Provides logging of SEM status
* Displays coordinates and hardware messages

SEM Log File

Log File Location

@ SEM Information

; Loading plug-in 'smrt_sem’'.

§ SEM (driver SmrtSem) initialization successful.

§ Moving stage to 54.9251 62.9693 2.2, 0

§ Stage has automatic position control. Waiting for stage to finish operation.
§ Stage successfully moved to 54.9251 62.9693 2.2, 0.

§ Image sequence started

Moving stage to 54.4656 62.7309 2.2, O

Stage has automatic position control. Waiting for stage to finish operation.
Stage successfully moved to 54.4656 62.7309 2.2, O.

Image sequence finished

X

/ What’s New ProSEM 3.2
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Coordinates Alignment Tab

e Alignment mode
* Integrated in Viewer tabs
* Procedure for alignment of stage to layout coordinates
* Apply previous alignment if available 15 50 4O 3020 105

e “Start Job” for automated SEM procedure

* Only with valid alignment and measurements defined
* Shows progress of automated image acquisition

03 04 05 0Ok 01 08 09 1a
Layout Coordinates [um] Stage Coordinates [mm] Focus [mm]
p1[-1494000][ 2693240 || pick | [55313 |[63322 | Read . -

Clear Alignment Measurements Measurement info Pick Data Info +
P2 I -506.200 || 2693.000 ‘ Pick | 54.324 ” 63.322 | Read uyomgocrUImteflurvTi ) Stage;@rdmates[mm] Focus [mm]
Use (4] ‘-1494,(?0: .2693.240 Pick 55313 | 63322 I Read Clear
P3 [ -1494.00C|| 3482.070 ‘ Pick | 55.312 H 62.533 | Read previous P2 506200 (2693000 || pick | [54324 |[63322 || Read =
P3| -149400c] 3482070 | | pick | [55312 | 62533 || Read previous
[C] Apply Focus Interpolation [] Apply Focus Interpolation
Current | 13701.07(/| 25936.53¢ 40070 | 40070 | Read [ Live Update Ooen. [ — 40070200/ I e Upone
Navigation | X Y Pick | N/A N/A Move To | Scanimage | [:?
Navigation ’ X “ Y ‘ Pick N/A N/A Move To | ScanImage Please set all aligment points SoLE +
Please set all aligment points | StartJob
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~ GenSys / SEM Automation List

i O

200 150 0o
e “Start Job” for automated SEM procedure

* Only with valid alignment and measurements defined .......ll

* Shows progress of automated image acquisition

03 04 05 06 01 08 08 1a
Alignment Measurements Measurement Info Pick Data Info
Shift Left-Click into the layout to create a measurement ROl P1

||Hrh|!||

e Automation list

* Combines functionality of acquisition and metrology
e Define ROl in layout and specify measurement
e Positions are used for image acquisition

Qoo

15 S0 403020 1065

Center X [um] Center Y [um] ‘Width [um] Height [um]

P2
Feature Type Layer Status Key /File ROL ent ROL. Info Pick Data Info
-594.640 3287465 23.880 20.690 Circles ™ scan pending  <automatic Status [ Key /File r e into the layout to create a measurement ROL
-1247.810 3597.455 65.000 15410 Rectangles ™ scan pending  <automatic> n finished  <automatic> Stetus | Key/File || ["Contorfuml | Conor¥fuml | widhfuml | Heihtfum] | FesuraTyps | Lyer Sias Koy [Fia
. : ) R loaded himt_app_test_p05 -594,640 3287465 23.880 20690 Circles scan pending :
-711.585 3012410 1.890 89.520 Lines & Spaces ™ scan pending  <automatic> n finished  <automatic> - 1247810 (3597 65,000 T scanpending  <automat
nning <aulomatic> loaded himt_app_test p05 | | ;11585 3012410 1890 89520 Lines & Spaces scanpending  <outomat
loaded himt_app_test_p06
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Advancing the Standard

/

Thank You!

BEAMER TRACER

support@genisys-gmbh.com

VIEWER

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
D4 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
P4 apsales@genisys-gmbh.com
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Preparation of SEM microscope

Get ready for image scan and save

* Focus, aperture align and stigmation
* Beam energy and detector

e Contrast and brightness

* Field of view

e Scan speed and averaging

* Predefine image name/ extension and folder

2 um* EHT = 5.00 kV Detector=InLens Image Width = 40.00 um f1n
I WD= 2.2 mm Mag= 286KX StageatT= 0.0° w
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" GenISys / Alignment of SEM and ProSEM

Match positions and coordinate systems

Use 3 markers or specific locations

Pick layout coordinates from design in ProSEM

Drive to corresponding sample locations
Read SEM stage coordinates in ProSEM

Alignment Measurements Measurement Info Pick Data Info

Layout Coordinates [um] Stage Coordinates [mm)] Focus [mm]
P1 | -149400¢| 2693240 | Pick | [55313 (63322 | Read BN
P2 | -506.200 || 2693000 | pick = [54324 |[63322 | Read e
P3 |-149400C| 3482070 | Pick = [55312 |[62533 | Read previous
[C] Apply Focus Interpolation
Current  13701.07( 25936.53¢ 40.070 40.070 Read  [“]Live Update
Navigation | X IK | pick | N/A N/A MoveTo | Scanimage |
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Automation and measurement list

* Define ROI’s around features in layout
* Entry in table is created with position for image

» Specify feature type (and layer optionally)

—Create full job list
—>Start job

Preparation of Job List in ProSEM

Alignment Measurements Measurement Info Pick Data Info

Shift Left-Click into the layout to create a measurement ROI.

Center X [um] Center Y [um] Width [um] Height [um] Feature Type Layer Status Key /File
-594.640 3287.465 23.880 20.690 Circles ™M scan pending  <automatic
-1247.810 3597.455 65.000 15.410 Rectangles ™ scan pending  <automatic>
-711.585 3012410 1.890 89.520 Lines & Spaces ™M scan pending  <automatic>

d
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Automated metrology

iuuiunimm

* Drive SEM stage and acquire image
* Load images into ProSEM

* Apply pre-defined measurement
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