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GUI Interface
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Image calculation mode: [Scalar
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1 System memory state

Speed Factor 5 |

Target Grid Sizes

X/Y (nm): | 5.0
Z (nm): I 5.0
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Virtual memory used:
Memory available:

Memory total:

Aerial image memory req.:

Resist 2D/3D memory req.:

Source shape grid:

2 GiB

5672 MiB

2 GiB

3 KiB

I 0.050 um

191 KiB
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In Parameter section: We can define the process parameters from wafer stack, exposure tool
parameters and post exposure parameters such as post exposure bake temperature, etc.



Parameter section
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Levels— (& Resist
Aerial Ir Coat and prebake [—0.3
Image I nly Mask 0.3
Exposed < Imaging Tool 0.5
PEB Late [% Exposure and Focus [T
& Post Exposure Bake
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= Development
Mask tol .I” Metrology opaque ¥
Measure Z\ Summary 5.0
Variate measurement height: No ~
Resist Profile Bias: 0.0

Explore to the GUI: From Process stack to development. In this section we will define all the parameters in this
module



Wafer process section
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Process Stack
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Process Properties Step: 2 Type: Resist

Name: |ResistDefault
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Save to database |

Process Stack
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Slep[ Type |

Load

Step | Type [ Name | Trickness -] e

2 Resist ResistDefault 100.0 changed atE'Resist“ tabs
Layer Parametric 2000.0
=

* Here we can define the substrate and top layers (Process stack)
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You can add and remove the layers by using radio knobs +,-
Define the parameters such as Refractive index.

Name | Thickness _I
2 Resist ResistDefault 100.0
1 Layer Parametric 2000.0

Process Properties Step: 1 Type: Layer

Name: | Parametric

Load Save to database

Refractive index 6.310+2.880i @ wavelength 193.0 nm

Real part: 6.31

Imag part:

2.88



Resist Parameters

Load Resist

Save Resist to Database | Name: |ResistDefault

Information
Exposure Dill model

Wavelength (nm):

Exposure Dill model

A (1/um): 0.6
B (1/um): 2.41
C (1/um): 0.004

193.0
Unexposed refractive: 1.5

Exposure/PEB I Development I

Post Exposure Bake

Load Resist | Save Resist to Database |
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Temperature (C)

Ln(Ar) (nm2/s): 40.0 Ea (kcal/mole): 30.0

Information I Exposure/PEB Development [

|2001-SPIE-Seo ~|

Parameters

|Mack Model j

|~ Coupled
Development Rmax (nm/s) 160.0
Development Rmin (nm/s) 0.003
Development Mth 0.46
Development n 11.0
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Development Rate (nm,

: IResistDefauIt

Save Developer

Save Developer As..l
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Photo-active component concentration

Exposure/PEB section

* A,B, C parameters of Dill model can be edited

* Wave length and RI

* Also the PEB diffusion model parameters can
be edited.

Development section

* Different models are available. Choose Mack
model in parameters
* Edit the Development rates max and min.
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Mask Editing

* Load the Mask. 4 sets are available. vemper | 1| lock = 0 wanamitanc
e Edit the Mask parameters according the

Parameters

requirement if needed. Festure width (nm) 200 )
. Pitch (nm) ’W
* Feature width Number Of SRAFs 20
e Pitch SRAF Size (nm) [250.0
SRAF Space to Primary (nm) W 05
pace between SRAF's (nm) 100,2
Mask Coordinates
Top (nm):
0.0
Left (nm): | -725.0 nm 725.0 nm | Right (nm)
Bottom (nm):
Mask Background
Transmittance: ,T Phase (deg): ,T os
-1.0

-200

143 MiB




Imaging tool

We can define wavelength

Source shape: 3 type of source are available

* Annular

* Coherent

* Convenient
Objective lens:

* Define NA, Reduction ratio here

Other parameters (if needed)

Pupil Filter ,Immersion
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Spectrum
Wavelength (nm): 193.0
Source Shape

Load Source Shape | Save to Database

Name: |Coherent

Tilt X 0.0
Tilt Y 0.0
10

05

0.0

-1.0
-1.0 -05 0.0

X Pupil Position

05 1(

Immersion Lithography

I~ Enable Immersion Refractive Index: [1.44

Objective Lens

Numerical Aperture: 1.0
Reduction Ratio: 1.0
Flare: 0.0
Pupil Filter

Load Pupil Filter Unload Save to Database




Exposure and Focus

* Set Exposure Energy
* Wafer focus usually at the top of resist.

Post exposure and Bake

* Temperature and time are editable
parameters are here.

* Changing these parameters PAC diffusion
length varies.
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Exposure Dose

Exposure Energy (mJ/cm2): |100.0

Dose Calibration

Note: Stepper's dose meter located at the mask side

Dose correctable (mJ/cm2): |1.0

Wafer Focus
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Temperature profile parameters

Load... | Save to Database |

Focal Position (microns): |0.0
Position is relative to |Top ~| of resist

Positive numbers move the Focal Position |Up <
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Relative Wafer Focal Position
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1 Post Exposure Bake (PEB) Temperature Profile

l:i ResistDefault

Model name: |Idea\ Model

Temperature (C): |115.0

Duration (sec):

200.0

PAC Diffusion Length (nm): 34.8
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Temperature (degree C)
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Time (sec)
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Development
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Development Time (sec): |60.0 _ \\.‘
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Define development time according to the graph
shown right.
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* Till here We define the Parameters for the Process stack , resist parameters, imaging and focus

tool and post exposure parameters such as baking T and time finally development time.
* In summary we can see the defined parameters.

e Now move to simulation section



Intensity

Simulation outputs
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100 Image in Resist

Z Position (nm)

0
X Position (nm)

Relative Intensity

0.000 0.340 0.681 1.021 1.362 1.702 2.042 2.383 2.723 3.064

-600

200 0 700 200 600 Image of intenSity in the resist

X Position (nm)

i
-400

Observation: in image “in resist “ the intensity varying in the mask opening
Areal image area. This will effect the PAC in the resist. This can see in the exposed latent
image



Simulation outputs : latent image before and After
PEB

100

Latent Image in Resist after PEB

Exposed Latent Image in Resist

80

60

Z Position (nm)
Z Position (nm)

40

20

-200 0 200 =200 0 200
X Position (nm)
Relative PAC Concentration

X Position (nm)
Relative PAC Concentration

0.7444 0.7937 0.8430 0.8924 0.9417

0.9215 1.0000 0.5471 0.5964 0.6458 0.6951

0.2936 0.3721 0.4506 0.5291 0.6076 0.6860 0.7645 0.8430

Observation: Due to the change in the light intensity in the resist the PAC concentration varies. This will effect
the etch rate of the resist. To avoid this will do post bake exposure. Right side image well see that the PAC
concentration is close to uniform in the mask opening regions.



Simulation outputs : Development time contours and resist
profile

Develop Time Contours

Z Position (nm)

20

X Position (nm)

* Image represents the etched profile after * The final resist after development (60 s)
development for different lengths. Contours can
observe

Thank You



