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A Study on the Secondary Electron Detector for use in Scanning Electron Microscope

SangUk Lee*, Jong Up Jeon™, KiTae Park’, Kyu Yeol Park™

{ Abstract }

The nature of the signals collected by an SEM(Scanning Electron Microscope) in order to form images are all dependent
on the detector used to collect them, and the quality of an acquired image is strongly influenced by detector performance.
Therefore, the development of detector with high performance is very important in pulling up the resolution of SEM This
study presents the secondary electron detector for use in scanning electron microscope, electric circuit and I/V conversion

circuit for driving that detector.
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— Electron beam

1. Auger electrons
(0.1~2nm)
2. Secondary electrons
(~10nm)
3. Backscattered electrons
(~5 pm)
4. Characteristic X-rays
5. Continuous X-rays
6. Secondary fluorescent X-
rays (~10 um)

Fig. 1 Electron beam-specimen interaction
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Fig. 2 Structure of electron detector

Table 1 Each part name and materials of detector

W3 A W]
1 Corona ring C3604
2 Scintillator
3 Light guid quartz
4 Faraday cage supporter C3604
5 Plate C3604
6 O-ring fix washer C3604
7 Nut C3604
8 PMT housing connector MC
9 PMT housing A6061
10 PMT
11 PMT socket
12 Circuit housing A6061
13 PMT fixer A6061
14 PMT pusher A6061
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Fig. 3 PMT(photomultiplier tube) and socket

Table 2 Specification of PMT

Effective area 225 mm
Spectral response range 300~ 650nm
Reak wave length 420nm
Catohde radiant sensitivity 38mA/W

Gain 2.1x10°
Rise time 4ns
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SHORT PIN

Fig. 4 PMT socket (HAMAMATSU E878-14C)
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Fig. 5 Drive circuit for PMT

Fig.6 Manufactured circuit for PMT
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Fig. 7 Concept of 1/V conversion circuit
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Fig.8 1/V conversion and main amplifier circuit



Fig. 9 Picture of secondary electron detector
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Fig.10 Detected signal of mesh typed specimen
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