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We have developed an ultra high resolution scanning electron
microscope utilizing a field emission electron source. (Fig. 1)
This instrument has a guaranteed resolution of 2 nm in the
secondary electron image mode and it has incorporated a micro-
processor control for optimized operating conditions and maximum
ease of operation by various automated functions. The micro-
processor control system includes CD field emission electron gun
control, () electron optical system control, and (3 video signal
control. The field emission electron gun contrel system in-
cludes flashing operation which is used to clean the tip surface
by heating for a vepry short time, high voltage operation of
accelerating voltafge (Vp) and tip voltage (V]), correction of
emission current which changes with time, and correction of
virtual source position which changes with a voltage ratio V,/Vj.
We have automated these series of operations by developing an
auto FE gun control system. Fig. 2 shows details of this system
When the operator activates a start switch, the microprocessor
checks vacuum conditions, turns on the tip flashing, and applies
accelerating voltage (Vg) and the tip voltage (vjy). It also
regulates emission current and presents image on the CRT screen
within 10 seconds after the start switch is turned on.

For an electron optical system control, the microprocessor
computes virtual source position which is determined by the
electro-static lens effect of the field emissicon gun and con-
trols electron optical lens system for optimum probe current and
focus conditions. (Fig. 3)

For a video signal control, the super autofocus system has been
developed. (Fig. 4) It processes secondary electron signal
emitted from the specimen for just focused images. The system
differentiates the video signal and integrates it in such a
manner as to regulate focusing lens current guickly and precise-
ly until a good focus condition is achieved. This system oper-
ates effectively at a high magnification range of a few tens of
thousand times.



FE Gun

Cond
Lens
Scanning

Coil §

Ob j
Lens

Specimen

Fig. 3 QOptimum lens system control

e [
g_ Lens —

Fig. 1 Model $-800 scanning electron microscope

Start

Vo

1 ~30k¥

Vi

D~6kY

Emission
current

Flashing
current

Fig. 2 Audtomatic FE gun cantrol

PN

Auto, Focus Switch

Control

Opt}mum <— Clrcuie
5L Signal

— o/ ]
~[ e
F“—‘

Control

Operation Pane |
Auto Focus
Stig Monttor

L—b CPU Bug

Amp .

Obj. Lens

'—>-| DfA Converter H %‘—‘E:

Amp.

Electeon ™

Deam

Detector

Fig. 4 Super Auto-Focus System

-

Specimen



	[５ａ]グレースケール.pdf
	img-X04231740.pdf

