Experimental setup for proof of concept

« High probe current with high resolution for high throughput
« Extreme small energy dispersion for brighter e-beam



PC-SEM : CFE e-gun replaced with PeS product e-gun on the conventional SEM system

The conventional SEM replaced with PeS product e-
gun (PC-SEM system) consists of a photocathode e-
gun with the laser and a photo-electron beam
adjustment system and the SEM. : ﬂ.‘.‘\i ) ‘: .
The beam axis, convergence, and divergence of the 1 S

electron beam into the SEM column were optimized
by the e-beam adjuster.
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Measurement data

- High probe current with high resolution for high throughput -



Result: Probe current dependence based on 10 nm resolution

Resolution (m)
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1.10 times higher probe current of 13 nA was achieved
with emission current of 15uA

2.Probe current was increased up to 13nA w/o serious
loss of spatial resolution.

Max. probe current by the conventional cold FE with
the maximum emission current of 15uUA was 1.2 nA.

Even if the detector bias is maximum, the
SN obtained by pA probe current (left Fig.)
is 10 times lager than that obtained by 10
nA probe current with the minimum
detector bias (right Fig.) .
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Measurement data

- Extreme small energy dispersion for brighter e-beam -



Measurement of electron energy dispersion by solenoid scan method

Brightness, electron energy dispersion (k;T) can be calculated by the geometric emittance.
Geometric emittance evaluation by measurement of beam envelope around focus point.
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Results of electron energy dispersion by solenoid scan method

* Measurement of beam size (o) dependence on

Measured solenoid coil current (i)

e-beam profile e Calculation of beam envelope by the following

fitting function:
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