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" GenISys / Topography Stack View

The topography
definition has been
improved, to allow an
easier defition of
topographic stacks

Topography stack
view

e o — ——

* The cross view is avalaible |/ = =
after importing the layout. | == P e e o

tC-DD_IEVC-I.I t Tm [ Load resist optical data from database
AZ1518 Si3N4  Cu Si02
[ Use Post Apply Bake Model
Wavelength [r\m]‘ n ur\hleacl’\ed‘ n hlaached‘ Dill & [um™1 ]‘ DilB [um™1 ]‘ DIl € &b [em”2/ml]| Dil © Rate [em” 24l
365 17 17 0.0000 0.1997 0.0239
Proximity M|

* The user can choose
between three stack types
e Planar
e Air stack
e Topographic stack

Stack view parameter
definition

Imported layout
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* The stack definitionallwos to choose from five surface types
* Planar: planar surface
e Add: underlying topographical layer
e Add inverse: inverse topography of Add layer
e Conformal: a layer that ,,conforms” to underlying topogaphy
e Conformal inverse: inverse of the conformal layer

Selection of
surface type

!

Stack Type | Topographic w

Color selection

Conformal B atio

Type Thickrness [um)
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Add/Add Inverse

* The stack definitionallwos to choose from five surface types

* Add: underlying topographical layer
e Add inverse: inverse topography of Add layer
e Example: layer 2(0) is defined as Add or Add inverse.

Stack Type | Topographic

Surface type: Add

b aterial

Thicknesz [um]

Surface

Layer Angle [deq]

Z [um]

Surface type: Add Inverse

Stack Type Topographic =

Thickness [um] Laver Angle [dea]

-1 0 1 2
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@ bt b / Conformal/Conformal Inverse

* |[n stack definition, each material is defined with one of the five surface types
e Example: layer 1(0) is defined as conformal or conformal inverse.

Surface type: Conformal Surface type: Conformal Inverse

t: Conventional Thickness ¢ Conformal Ratio

Stack Type Topographic Stack Type |Topographic
. . . b
Type b aterial Thickness [um] Surface Confarmal Fatio Layer = [deal czectur Type b aterial Thickness [um] Surface Conformal R atio Layer | &ngle [deqg] CZTD[

Z [um]
Z [um]

2 -1 0 9 2 -2 -1 0 1 2
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@ GenISys / Topography Stack Example

LAB models the whole stack to check the effect of non-planar substrate.

* The example below shows the effect of copper layer in modification of light intensity
along the resist depth: shift of standing wave and hot spot at corners.

Stack definition Simulated intensity in xz plane

Yy = 4.4506 [um]

0.8

0.6

Cross sectional view

Z [uml
0.4

0.2

¥ [um] x [um]
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OPC Rule Optimization

Rules in the RuleOPC can be optimized based on the exposure simulation

settings, to allow an easier definition of rule parameters..

Rule based Process Correction

General Advanced Signal Definitions Label/Comment

Layer(s)

[C) Keep Initial Layout

Min Free Edge Size [um]  0.050000 Min Segment Size [um]  0.100000
Min Corner Size [um] 0.150000 Max Segment Size [um]  1000000.000000
() Bias Limit [um] 0.000000
Target Layer orPC
Action Dependence Param Scenario Condition [ Optimize Insert
Serif - Corner true (]
(] Delete
up
Down
Condition true
Type of Serif Manhattan hd

Min Edge Length [um]
Min Distance [um]
Size [um]

Overlap [um]

To optimize parameter use this syntax: %[lower_bound:step_size:upper_bound](optimizer_result) %

Specifying a step size is optional. Therefore, you can omit the step size together with one of the colons.
Th el sl dinthe.

0.010000

0.055000

overlap

%[0.05:0.07](0.050000) %

0.010000

h aftecthe bracketc

Start Optimizer

Stop Optimizer NN

BEgds=way x

Layer Tree  Doses C 4 |°*

o E é é 90 or 45 degree

1 Input

60

400

Optimizer Result
I orc

Il Simulated Contour

vER-®F 2

Cell Information  Measurement Info  PickC ¢

All Hide Show

Mouse position (Layout Origin) [um]: 1154.9626,1066.3893

Help Update Preview

View Area [um]: 1154958, 1064.774; 1157.757, 1068.159
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" Gen Sys / How to Optimize?

* Enable the ,Optimize” check-box enables the Rule Optimizer

Rule based Process Correction

* Select the rule for optimization |

o e e W BEERU KO Bl A vesie - [H- OF 2
* Then define the variables of the == == s
rule to be optimized. The o )
format is =

%[min value:step:max value]%

e Finally, press ,Start Optimizer” [==—

Mouse position (Layout Origin) [um]: 1154.7023,1066.2226 View Area [um]: 1154.656, 1065.256; 1157.088, 1067.706

Canc

NOTE: ,step”is not a mandatory parameter, it defines the stmemf) width used
during the optimization.
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Immediate Contour Update

* The green bar shows the progress of optimization

° O pt| m |Zed Va | ue a p pe ars next GLH.) Mvd:m e W I LT TR IR T 1 Frrrmemer e e
to the variable-range definition = o=

%[min val:step:max val](optimization)%

e The resulting contour is
diaplyed on the right side

* The optimization can be
stopped at any time, the last

value of the optimizer will be e

used for the variable. | e e =
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File Edit View Help
Mew Ctrl+N
Open/Import Ctrl+O
Close Ctrl+F4
Save/Export Ctrl+5S
Save As Ctrl+Alt+5
Library Save Ctrl+Alt+L
Merge Material Database Ctrl+Alt+M
Print...
Print Setup...

Print Preview

Properties

General Flow/Module Directories File Defaults

/

Temporary Files Compression

[ Copy Log File to Export File Directory

[[J Copy Flow File to Export File Directory

[[] Create PNG File to Export File Directory 1000
@ Write Logfile

[C] Create Log Files With Time Stamp

[ Write Timestamp to every line of the Logfile

8 Write Warnings to Logfile

Minimize Temporary File Creation

Number of Pixels

Maximize Recover Capabilities

No Compression (fastest)

Maximum Compression (slowest)

Properties Ctrl+P

Recent Flows

Exit

@ Layout Operation

[ oect ] Tronstom | oo |

Memory Usage for Simulation Results

File Path Option

(] Use absolute path for PSF files
Save Flow File

© with relative paths () with absolute paths

Write protected flow directories

Add...

oK Cancel

Delete

Help

8095 MB

/

* The properties setting controls the compression of temporary files, to
reduce the occupied memory
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&7 TEN Y3, Temporary Files Compression

 Compromise between processing time and file size
e For an example simulation with a large burden,

No Compression (fastest) ' Maximum Compression (slowest)

Execution Time: 3843s
Disk Occupation: 234.6 GB

No Compression (fastest) ' Maximum Compression (slowest)

Execution Time: 15396 s (increased 4x)
Disk Occupation: 102.8 GB (reduced 2x)
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e The base dose for DWL tools is
now calculated on maschine
pa ra m e te rS . Region Stack Tool  Simulation Analysis Label/Comment

Machine Type DWL 66+ e
DWL Head 2Zmm v
Wavelength [nm] 375

Pixel Size [nm] 100

Number of Gray-Tone Levels 0

NA 0.9
Focus Offset [um] 0.000000
Flare Background 0.000000

(O Wafer Parameter
Beam Size FWHM [nm] 555.555393
© Tool parameter

Gaussian Beam Radius [mm] | 1.160740

Focal Length [mm] 2

Exposure Dose

O Direct Input © Machine Parameters
Exposure Dose [mlfcm”2] | 14905.5 Power [W] 0.3

Transmission Filter [%] 100

Optical Efficiency [%] 100
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e The decision for the stack
computation method is

based on the following
criteria

* Proximity: Coupled for
topography in non-periodic
direction, else decoupled

* Projection: Decoupled for
bleaching stack and

NA < 0.5, else coupled
e Laser: Decoupled

LAB 5.8

Mask  Stack  Tool Simulation Analysis Label/Comment

Resist Comment  Resist-generic

[ Simulation in Air
Type Material Thickness [um]| TapZ [um] Insert
-___ Delete
Substrate  Si-crystalline
Import...
Export...
Edit Topo...

Positive

Load resist optical data from database

Resist-generic  Si-crystalline

W avelength [hm] h k
405 5449 0.2401
436 4.84292 0.09832

Stack Computation
®) Coupled () Decoupled

Stack computation

LAB 5.9

Stack  Tool Simulation  Analysis  Label/Comment

Stack Type | Planar

“

Type b aterial Thickress [um] | Top-Z [um]

Substrate  Si-crystalline

Insert Delete Import... Export...

Resist Comment

Load resist optical data from database

Resist-generic  Si-crystalline

Use Post Apply Bake Model

Wavelength [nm]| nunbleached| nbleached Dill & [um™1]) Dill B fum™1]] Dill C Abs [cm™2/m)]| Dill C Rate [cm™27/m)]
365 ha b

ppppp
uuuuuuuuuuuuuuuuuuuuuu

d
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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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