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Development of Online View System Based on Backscattered Electrons for
Electron Beam Processing
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(1. High Energy Beam Generator Laboratory, AVIC Manufacturing Technology Institute, Beijing 100024, China;
2. School of Materials Science and Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

[ABSTRACT] In order to obtain a clear view of electron beam processing, an online view system was developed based
on backscattered electrons with four-plate backscattered electron sensor, high-frequency signal amplification circuit, high-
frequency data acquisition card, and high-frequency deflection and scanning system. The experiments indicate that the
system can effectively observe the workpiece in the area of 100mmx100mm, the resolution is 512 pixelsx512 pixels, and
the frames of image processing can reach 6 frames/second.
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Fig.1 Schematic diagram of view system based on backscattered

electrons
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Fig.2 Sectional schematic diagram of structure of backscattered
electron sensor
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Fig.3 Equivalent circuit diagram of backscattered electron sensor
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Fig.4 Circuit diagram of high-frequency signal amplifier
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Fig.5 Structure diagram of high-frequency deflection and scanning coils
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Fig.6 Circuit diagram of high-frequency deflection and

scanning driver
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Fig.7 Software framework diagram
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Fig.8 Software work flow chart
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Fig.9 Image reconstruction algorithm flow chart

LR SRR

i

i I
s

EREMERL N |

il )

E10 EGmEHEERER

Fig.10 Image fusion algorithm flow chart
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Fig.11 Sensor installation diagram
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Fig.16 Images taken with traditional optical view system
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