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Opeaating Sysem Design of Multi Beam Control Sysem with
Miniaturized Electron Beam Columns
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Abdract

The research on multi electron beam systems is being carried out by various methods. We are
studying multi electron beam system using miniaturized electron beam columns. The column consists of
electrostatic lenses, electrostatic deflector and tip emitter. Our operating system controls 4 column array,
captures images of each column and maintains the instrument. We present the usefulness of our

operating system for multi columns by capturing images of each column.

Keywords Electron beam system( ), miniaturized eectron beam column( ), multi beam
operating system( ), dectrogtatic lensey( ), electrostatic scan device(
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(b) Structure of a miniaturized column

Fig. 1 Miniaturized column.
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Fig. 2 H/W layout for multi electron beam.

Column controller  SEM(Scanning electron mi-
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. Rotation angle  deflector plates
45°, 90°, 180°, 225° 270°
Column contraller  CAN(Controller Area Network)
protocol EGPS DS

. CAN generd design specification Table 1

Table 1 CAN genera design specification

Part Item Specification
CAN Speed 125kps
configuration Packet Standard format
format (CAN 2.0A)
Host PC 0x01
CAN ID EGPS 0x10-0x19
DS 0x20-0x29
EGPS ID x10-0x19 10
. DS ID 0x20-0x29 10
. CAN packet command packet
response packet . Commend packet

Source ID, Target ID, Device ID, Command,
Command_Exit, Vaue . Response
packet  Source ID, Target ID, Command, Commend
Exit Status

Main controller

initilization, teaching, tuning, recipe
inspection mode . Teaching mode
home position

. tuning mode
recipe mode
frame scan line
scan . frame scan
line scan
. recipe mode
( L
) .
Inspection mode  line scan
images  column image . Line scan
field of view
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Operating System of MEBS
(Functions of UI)

Initazlization mode
Vacuum status
Home position
Controller communication status
4 column test
EGPS output voltage
Tip voltage
Teaching mode
camera image display window
wafer position teaching
Stage jog mode
Stage manual control
Column position teaching
Tuning mode
Column image check
Single column image capture
Image capture with stage moving
Recipe mode
Inspection mode
Line scan image capture
Image processing
Single column image capture
Inspection
Image inspection

Real time inspection

Fig. 3 Operating system layout.
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Fig. 4 Diagram of line scan image inspection.

/ MAIN PC  Column PC EGPS & DS \
Recipe mode

BY A5 BY

Image

4 =S B

S Mz

Fig. 5 Diagram of recipe mode.
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Fig. 6 Multi electron beam system.

Fig. 3 main controller
.Fg. 4 Fgh5
line scan recipe mode
HW/ SW layout
. Fig. 6 control system

main controller
(lenses voltage, scan range, rotation angle)
column controller . Column controller

main
controller Frame scan
uniformity(scan range, brightness, contrast)
uniformity

column image check

. Fig. 7 frame scan
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Fig. 7 Frame scan image.
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