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Smart  Factory 
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１．Why we need EUVL and for what 

IoT Applications 

AI Applications 

We need low-cost CPS modules 

We need high density AI chips 

Network 

CPU/DSP 

I/O 

Memory 

Today: ~10 millions neurons 

Target: ~10 billions neurons 
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CO2 oscillator CO2 amplifiers 

Plasma  
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Experimental setup 

High gain (2014) High power>25kW(2015) 

Low loss (2015) 

２．CO2 amplifiers for HVM 

1. Stable operations 

2. Ideal beam shapes    

    for efficient 

    EUV generation 
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Transverse-gas-flow CO2 lasers vs. other CO2 lasers 
 

1. Transverse-gas-flow 2. Fast-axial-flow 3. Wall cooling 

Electrode 

Laser 

Electrode 

Gas flow 
Laser 

Discharge / Electrode 

Gas flow 
Laser 

Discharge 

Discharge 

2. CO2 amplifiers for HVM 

17/25 



Advantage of our amplifiers : 1. Low-loss 

1. Transverse-gas-flow 
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Advantage of our amplifiers : ２. Stable-Operation 

2. CO2 amplifiers for 250W EUV 
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  Output power of 27 kW was demonstrated （duty 100%) 

Calculations to explain base data 
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3. Lasers for > 500W EUV power 

  Output power of 40 kW is expected by 1.6 times input 

Calculations for minimum target: 500W EUV power 
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EUV 1kW? 

3. Lasers for > 500W EUV power 

  Output power of >60 kW is expected by 2 times input 

Calculations for maximum target: 1kW EUV power 
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Summary  

1. We will strongly assist the developments of EUVL by supplying  

    laser drivers to initiate applications of smart factory, then,   

    smart mobility, smart energy, and so on.  

 

2. CO2 lasers for HVM are developed to generate > 250W EUV  

    power at better efficiency, better stability and easy maintenance. 

 

3. CO2 lasers for higher EUV power generations are also  

    designed based on experimental results and calculations. 
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