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Electron Optics Column and Stage



Beam Deflector and Beam Blanker

100MHz Clock  10ns (Minimum dose time) 



Elionix Breaks the CAD into Fields



Fields – Subfields – Polygons and E-Beam Spots

 Each field is broken 
into 20 subfields

 Each subfield is 
broken into trapazoids

 Each trapazoid is filled 
by E-beam shots



Rastor Scanning



Factors Affecting the Beam Spot Size



Beam Spot Size for the 100keV Elionix



Beam Spot Size for the 50keV Elionix



Step 1. Choose the Beam Current and Aperture

• How small you need to 
go depends on your 
minimum feature size

• Larger beam currents 
mean shorter write times



Step 2. Choose a Field Size

• 100keV = 1000 µm

• 50keV = 1500 µm

1500µm

Maximum Field Sizes:

Field size can be critical – more to follow



Step 3. Define CAD Grid (Dot Number)

Beam Position Resolution = Field Size / Dot Number



Step 4. Choose Scan and Feed Pitch

Considerations: Feature Size



Examples with different shot pitch



How a shape is written with E-Beam



Issue:  Stitching Errors at Field Boundaries

Stitching Accuracy: 
~ 15-20 nm



Field Correction for Dynamic Focus Correction

Deflection Scale Errors are handled with 
“Field Correction” in WecaS



Choosing Best Field Size and Placement 

1. Increase/Change Field Size

2. Put critical features in the 
center of the field

3. Errors at the Boundary Increase with field size



Electron Scattering in the resist helps - PSF



Charging Issues



Charging Issues



Proximity Effect Issues



Proximity Effect solution: Dose Modulation -- Beamer



Proximity Effect (Solved)



Resists and Exposure Doses (µC/cm2)

• PMMA – Positive E-beam / DUV Resist  (ASRC)
• Ma-N – Negative DUV / E-beam Resist (ASRC)
• SU-8 – Negative DUV resist
• HSQ – (Hydrogen Silsesquioxane) Negative “Spin-on-glass” (USER)
• ZEP – Positive Resist (USER – but could be purchased through the ASRC)

• Espacer (User owned)
• DisCharge (DisChem Inc) (User owned)
• Gold Sputter Tool (inside cleanroom)

Anti-Charging Agents for Insulating Substrates

Some common E-Beam resists



WecaS

Fracture into polygons
Exposure data for
Individual fields

Schedule File (.sc8)

Exposure data for All fields

Condition File (.scon)

Data structure / Files created



WecaS
1) Calculate the dose time (µs/dot) 
2) Define CAD Grid (Field, Dots)
3) GDS/DXF Conversion → into CELL file
4) Set Pitch/Dose
5) Place / Compute Fields
6) Save CON File 
7) Edit Schedule Execution

a. Dose Assignment
b. Set Options





(1) Estimate Dose



(2) Define the Field Size and the Grid



(3) Convert GDSII/DXF into Cell File



Note: Writing / CAD Area – 1st Quadrant Only



(4) Set Pitch and Dose



(5) Auto Placement of Fields



(6) Save .SCON File



(7a) Create Schedule File – Dose Assignment



(7b) Schedule File – Set Option and Preset Height

3.2



Preset Height and Height Sensor

Linear CCD (detector)
Laser E-Beam

Oscilloscope ScreenSubstrate

Stage



Linear CCD (detector)

Laser E-Beam

Oscilloscope Screen

Substrate

Stage

Preset Height and Height Sensor



Preset Height (offset)

s

Gold Reference 
Height 2.6 mm

500 µm wafer
Height 3.0 mm

s



CAD Conversion ONLY on CAD-PCs (!)

• Start the conversion process by creating a directory for this job
• Save entire folder on the CAD-PC (.cel, .sccc, .scbc, .scon, .sc8)
• Will transfer folder to the “Online PC” when at the tool 
• Estimate your write time before reserving the tool!  

100 keV 50 keV



Elionix Reservation Policies

• 10 Day Reservation Horizon for each tool
• No more than 3 reservations at a time
• No more than 1 prime time reservation at a time
• Number of reservations limited – NOT hours
• Reserve only the time that you need

Cancelation Policies

• Must cancel at least 24 hours before beginning of the reservation
• If reservation efficiency is below 80% you will receive warning –

Thereafter will either be charged or loose reservation access or both



Electron Beam Lithography


