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&~ Genldys Simplified CAR Model

* CAR resist modelling requires a Post

Exposure Bake (PEB) process simulation. | was.
The complete parameter set in older LAB s —
versions are kept in the Full model. U —
* The new simple CAR model removes PEB | .~
temperature dependence and reduces
the PEB parameters to only three:
 Acid diffusivity A R |
* PEB amplification Sope 35220 Jwn oo |
e Quencher loading S
e Simple CAR model facilitates resist i e
calibration while valid for many resists. ¢ s wowmen oo

What's New LAB 5.10



dvancing the Standard

Rule OPC Optimizer




¢=, GenlSys

Advancing the Standard

Y,

Critical Shape Error (CSE) is
activated for optimization of
OPC rules.

e CSE is the average deviation
between the simulated contour and
target contour. CSE = 0 means no
difference between the resulting
shape and target.

e CSE for each OPC rule is calculated

as well as a total CSE for all applied
OPC rules.

e Please refer to the LAB manual for
CSE definition in details.

OPC Rule Optimization

Rule based Process Correction

General Advanced Signal Definitions

[ Keep Initial Layout

Label/Comment

Min Free Edge Size [um] | 0.050000

| Min Segment Size [um] |o.1ooooo

Min Corner Size [um] |o.1soooo

| Max Segment Size [urn] |1oooooo.oooooo

[ Bias Limit [um] 0.000000
Target Layer | QPC |
Act |Dependence Param|  Scenari Condtion | Optimize CSE[nm] |
Bias cD AnySegment t 13
Serif Corner true 13
O
Condition | true
Type of Serif Manhattan 4

Min Edge Length [urmn] | 0.010000

Min Distance [um] | 0.055000

Size [um]

| %[0.05:0.2](0.141868) %

Owverlap [um]

| %6[0:0.1](0.087906) %

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

Specifying a step size is optional. Therefore, you can

The optimizer

Start Optimizer Stop Optimizer

omit the step size together with one of the colons.
result is presented in the parentheses after the brackets,

Total CSE of active scenarios: 13 nm

Delete

Up

Down

R @aL=ERU X0 B
Layer  Tree Doses C|*|*

11 Input

[ [l

| [}

4200

Optimizer Result
Il orC

Il Sirmulated Contour

All Hide i Cell Information  Measu

e

v Meouse position (Layout Origin) [um]: 121.8276,18.7952

Help Preview
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In Resist Calibration, Ensure
Clearing adds a condition to
ensure a proper resist profile

* Previously the only condition was
a CD measurement not
considering the resist shape
above or below the measurement
line

* With this new condition, only
clearing parameter sets are
considered as solution

‘Resist Clearing in Calibration

Resist Calibration

settings  Label/Comment

Settings FEM1  <add>
Measurement Height [um] CD [um] 0.15
Projecticn...
Pitch [um]
Resist...
v Defocus v
Optirnizer... [um] [um] [um] [um]
. [um]
[ Ensure Clearing |'D.153'D‘5I' | |'I].1?_I556 | |'I].11?_55 | |ﬂ.ﬂsm? |
0.35
Calibration | 1 | | 1 | | 1 | | 1 |
— |'D.14?-'-15 | |'I].1?_383 | |'I].11551 | |'I].1'I]?_93 |
03
|
Rt Viewr. 1014376 |[[[ 0.1295 ||l 0.1189 |l 0.10848 |
0.25
Save Matenal... | ! | | ! | | ! | | ! |
|4}.14;15 | |1}.131}44 | |1}.11951 | |4}.11}3&5 |
02
Verification |1 | |1 | |1 | |1 |
Verification (01429 | 012884 |f 011753 |ff 0.10797 |
0.15
0 e e
View.. 0 (014254 [ 0.128m [f 011641 fff 0.10548 |
R il Il 1 Il 1 |
Create Empty Import Data ... Export Data ... Reset Dele
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Example of resist clearing in calibration

* The condition “ensure clearing” is fulfilled, if the resist contour touches the
substrate surface in at least on position within the simulation region.

Simulated resist Profile in calibration

-0.3 0 0.3 -0.3 0 03 -0.3 0 0.3

z [um]
z [um)

0 02 04
0 02 04
0 02 04

x [um] X [um] X [um]
Apply Ensure Clearing

B B

0.3 0 0.3 0.3 0 0.3 -0.3 0 03

z [urmn]
z [um]
0 02 04

0 02 04
0 02 04

x [um] X [um] X [um]
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Topogaphy Stack 3D View
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Topography Stack 3D View
3D view of
tO pog raphy Stack Mask  Stack  Tool Simulatiol

Stack Type |Topographic

- 2D.view.. 3D view
e The stack 3D view is Tt b e )
available after

importing the layout. _ .

topo_layout Fm

/

n  Analysis Label/Comment

Insert

|| Delete | | Import... ‘| Export...

Resist Cornment

-05 a0
Proximity Ml

Q.

View Parameters

View.parameter definition
* Selection of Stack Type

,Topographic” opens ———
the viewer.

[JUse Post Apply Bake Model

H pae o = = Drawing Speed: B

‘wavelength [nm]‘ n unbleached‘ k unbleached‘ n bleached‘ k bleachad‘ Dill C &b [erm”™24mJ]| Dill C R ate [om™24ml]
365 1.7 5.8004e-03 1.7

5.8004e-03/0.0239 0.0239

3

Imported layout

| 0K | | Cancel | | Help

4
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3D view of . B
topography result SNEENS
* 3D images of both ook 0 h

bulk intensity and e

resist profile are e S

available

AZ1518
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* Thick resist simulation has a heavy
demands on memory and simulation time. | s o

Grid £ [um] 0.050000

* This requires a relative large Grid Z value, | s

(®) Resist () User defined
which can cause sampling errors in Cases |z wom
7 ! Z Averaging | o |v Suppresses vertical standing waves!  Dosesteps | 8
with standing wave effects.

* Incoherent Z averaging is introduced to
suppress the standing wave effect while
keeping high accuracy in intensity @t Qi
simulation.

Region Periedicity in'Y

Pericdic Mon-pericdic

Influence Range [um] | 0.200000
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Simulation example for SU8 with 20 um thickness

* Incoherent Z-averaging has comparable simulation result with no Z-averaging, with
intensity deviation within 3.3%.

* Incoherent Z-averaging significantly reduces simulation time.

Intensity
[mJicm®2]

[me m 2]

No Z-averaging
Grid Z=0.01 um
CPU time: 29.42 second

Incoherent Z -averaging 0 [um]
GridZ =2 um
CPU time: 0.11 second

1 2

15

z [um]
10

sty e’

Irensty mlem'?)
[ [} [}
S ® o

xxxxx

* [urm]

4 -2 0 2 4
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support@genisys-gmbh.com

MASKERY Pro SEM

VIEWER

Headquarters

GenlSys GmbH

Eschenstr. 66

D-82024 Taufkirchen (Munich)
GERMANY

+49-(0)89-3309197-60

+49-(0)89-3309197-61
P4 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
P4 apsales@genisys-gmbh.com
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