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Scope and Safety

• SCOPE

• The purpose of this document is to describe requirements and basic operating instructions for the Heildelberg MLA150 Maskless Lithography System. The use 

of this tool is limited to approved processes only.

• SAFETY

• Be sure that you are trained and signed off to use this equipment.

• Be sure to keep all doors and protective shields in place before operating this equipment.

• Use care when operating around high voltage or high current.

• If you are unsure about any procedure or indication while operating this equipment be sure to contact a staff member or trainer for assistance.
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Heidelberg MLA 150 specifications

System features

Laser wavelength (nm) 375

Substrate size (mm2) 5X5  –  200X200

Substrate thickness (mm) 0-12

Minimum feature size (µm) 0.6

Global 2nd layer alignment (3σ, nm) 500

Local 2nd layer alignment (3σ, nm) 100

Grayscale 128 gray levels
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Work flow

Design file generation
• GDSII, DXF, CIS, and Gerber formats

Job file generation in the Heidelberg MLA150 PC
• Input laser exposure parameters

• Convert design to machine-readable data

Exposure
• Standard: binary lithography

• Series: dose and focus tests for optimization

• Draw: adding features to a previously patterned substrate such as lines, 

shapes, or bitmap.

(Spatial Light Modulator)
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Save your design file in a proper location

1. Open Windows explorer

2. Copy your file in a proper according to your file format.

• For example, test.gds file should be placed in the gdsii directory 

(Designs/gdsii/your place)

• No special characters or spaces are not allowed.

• Extension should be lower case (test.GDS will not appear during conversion)
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Main software

Information

1. Job name: machine generates it.

1 2

2. Exposure Mode: exposure option

‘Standard’: standard binary exposures, single, overlay exposures
‘Series’: dose and focus test on a single substrate
‘Draw’: draw shapes onto substrate via view camera

3

3. Selection proper substrate template

4

4. Focus mode: ‘Optical’ or ‘Pneumatic’

5

5. Design CAD file -> machine-readable file

‘Optical’ for high resolution (0.6 - 1µm features are in the design)
‘Pneumatic’: focusing using pressure sensing ( > 1µm features) 

6

6. Resist: a file for exposure information, required exposure parameters can be typed in manually later

Instructions
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Standard exposure (1st layer)

Start a new job from your new design

1. Click ‘New Job’ button

2. Select Exposure mode

3. Double click the ‘Substrate 

Template’ and choose the substrate.

4. Double click the ‘Design’ and 

convert your design from CAD file.

Restart a job

1. Click ‘Restart Job’ button

Load a job

1. Click ‘Load Job’ button

2. Then, click ‘Restart Job’ go further
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Standard exposure
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Selection of a substrate template

1. Double click ‘Substrate Template’: the software 

will bring you to the Load substrate (below)

2. Select a template that fits your substrate. If not 

found, choose one with similar dimensions with 

your substrate.

List of substrate template
substrate information
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Converting your CAD file to the machine processable file

1. Double-click the ‘Design’ in the Layer section → Design 

Conversion screen below

2. Click ‘Conversion Design’. Then, small window will be popped 

left top. Be patience!
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Continued

1. Click ‘new’ or File - new

Extended Window for file name

3. Click ‘add’ and select your extension type

1. From the popped up window, Click ‘new’ icon or in the 

menu, File – new

2. A new small window. Input your file name and click Ok.

3. Extended window, click ‘Add’ button and select the file 

type you brought from the Window system.

Input your file name, if you want.

Click Ok for moving forward

Message window
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Continued (example with .gds file)

‘Nano_Cavity_training.gds’ selected

Another popup 
window. The 

detail depends on 
the cad file 
structures

‘Wafer_V2’ cell selected

Select layers and operations for your exposure

1. For .gds, both the cell and the layer should be selected properly.

2. The cell can be selected on the drop down menu of ‘GDSII 

Structure’

3. In the red dashed box, the layer can be selected. 

4. Complete by ‘Create’ or ‘Create Default’
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Continued

1. Check your design with ‘VIEWER’ if you want

2. Set parameters

3. Check your design boundary (red box)

4. Check the message window

1. Make sure there is no error.

2. WARNINGS mostly accepted

5. Everything is okay, click ‘Complete Tasks’ and save 

your job file
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Continued

You will see your design file converted to a job file. 
Click ‘Refresh’ may show your file.

Double click your file or click ‘Load’
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Load your sample

The Design file selected

1. To move forward, click ‘Load Substrate’ and follow instructions in etch step.

2. Load your substrate
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Continued

1. Load your substrate on the stage: open the window and follow the instructions in the PC or 

visual guide on the machine.

2. At the end of configuration, DO NOT FORGET to input Dose & Defoc 
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2nd layer exposure (overlay exposure)
• Alignment marker information

• Finding and accepting markers on a substrate
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Standard exposure – 2nd layer (overlay exposure)

1. Start existing or new job and fill the Substrate Template

2. Click ‘Add Layer’ to bring a new layer

3. Put your design

4. Fill out the ‘Alignment Settings’
①

②

③ ④
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Standard exposure – 2nd layer

1. Select your file if exists.

2. Click ‘New’ if you need to make your file for your markers.

3. Then, put the title and your markers’ coordinates, up to eight.

4. Save and Load it.
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Load your sample

Select your proper layer: Layer 3 is selected. 

Then, Load Substrate will be activated.

Follow the instructions for loading your substrate
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Standard exposure – 2nd layer

Alignment page 

1. You will have options for alignments. Select one.

2. Click ‘Move To First Cross’

3. Search your marker on the camera screen and ‘Measure’

4. ‘Accept Position’ if you are satisfied

5. Repeat until you are done with your markers

①

③ ④

②
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Continued

1. Load your substrate on the stage: open the window and follow the instructions in the PC or 

visual guide on the machine.

2. At the end of configuration, DO NOT FORGET to input Dose & Defoc 
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Series exposure (1/2)

Information

1. Job name & number: machine generates 
them.

1
2

2. Exposure Mode: exposure option

‘Standard’: standard binary exposures, single, overlay exposures
‘Series’: dose and focus test on a single substrate
‘Draw’: draw shapes onto substrate via view camera

3

3. Selection proper substrate template

4

4. Selection or generation of dose and/or focus split test file

5

5. Focus mode: ‘Optical’ or ‘Pneumatic’
‘Optical’ for high resolution (0.6 - 1µm features are in the design)
‘Pneumatic’: focusing using pressure sensing ( > 1µm features) 

6

6. Design: your cad file
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Series exposure (2/2)
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Series exposure (2/2)
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Tips for AutoCAD users



Tips for AutoCAD users
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