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Manufacture and Performance Estimation of Electron Detector
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Ji Won Kim, Jong Up Jeon and Kyeung Seok Boo

Key Words:  Scanning Electron Microscope(5=AFd A& v 74), Electron Detector(d AHd & 71),

Scintillator(2 & 2l ©] E1), Numerical Analysis(5=%]3}4])

Abstract

The nature of the signal 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 images
is strongly influenced by detector performance. Therefore, the development of detector with high
performance is very important for improving on the resolution of SEM. This paper presents the
manufacture of secondary electron detector and the optimal position of electron detector through

numerical analysis in SEM.
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Table 1 Parts name of electron detector

EE R EE! R R R

1 Corona ring 6 0 '_-_"1‘” '_N 11| PMT socket
washer

2 Scintillator 7 Nut 12| Circuit housing

. . ‘a1 PMT hewiaing . AT s

3 Light guide 8 connector 13 PMT fixer

4 I"’f;]’]‘:‘l‘]'r['{'{]'_‘"‘ 9| PMT housing | 14| PMT pusher

5 Plate 10 PMT
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Fig. 4 Completed detector and name of component
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Fig. 9 Performance by quoresoent powder thlckness
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Fig. 10 Performance by mass ratio of water glass

423 BRelel Agulo ©e 4Lt

AgeolElS] Asel YoM, Thels Fyrw
YL AFSHE BB AZ,
o Whe PR wws wgs
CEERNEE EEREERE LR
obﬂ Ay w}aw ¥ Gl Bl

%%H 2018}3 %%ﬂﬂ él%m]% A 5tA)7]
Bis=¢

Fig. 102 3= a =fele dxvlo] digh A
2 219 1 SHAHNE HoFrh 27l 9lofA,
B1¥ B2& =fEE A3 H7bshA @2 xdelA
A% Adela, B3FH BeAlE g A%
H1E dASHA S7HZ 2delA SA s Aol
A2 22 ZEHAES 7HAY, EhEE 37t
Els ’d%‘i’]ol B 9AS gray scale® 213 Ay}
AZA Yepsth B3e EEE oK
A8 E— F EfE]e] Wlg 100:1) AR AE
glolEle] gatom o) B ule} o] piy}
B29] gy} wjws] BH ®W A7 i
Zpol7k athA] A 95S & 4 Utk oo mR
B, dvtdoz nrh ol gAs A7) fsiie
EfEE A7FekA @ o] nigAskAR, Ady)

ﬂli

el A

o|E] A|F Y] oE& o7 ol Agke] &
= QY 74 2

= AdeolEe] Aol oA
oz Agueld A% A eRie] TR W)
e @ slow Az,

5. SEM #u{Lf O|xtMAte| 7H S5l A

SEMS] & ] HE71e] HAARAE ]
18k, A1 &l 213891 VECTOR FIELDSA}
°] OPERA-3dE ol&sto] oxkdAte] A siXs +
sJtlet Fig. 112 71+ 3l)A] =4 sjellA] o]xkdate
AslAS gt AvE AlddA W ox Ak
7} ojwl AAE 1M AEV] TEelEA & 5 9l
th & dexe HAE719 H4 AXE AAs] SlEl,
71k A Iy ghs wisA 7 EIA] W o
Qo] slehElEe] o A|F 71E S AM)
Z}7ro] 739 st A& AlEdelAS Tk

5.1 AIE'a+|o|E+9+ AlEZE AHelol e HES
#2719 A aﬂolas&} Aw& ﬂaloﬂ a} Az

ﬁxéow HOH 7]%011*—1 JJrFJr‘]]Ei = 7&3 1<

elgolee} AlE7ke] AEE 47.2mm~195.5mme] H
Ulell Al 13mm& F7HA71m sieldle] AlelA7h Q=
7A9-9F §le= AT el diste] A5 AlEEeldS
F=eY31elet. Fig. 11-(A)9] siA A2 5E Fefde] 7
o|A7F s Wt JE wEo O w2 AEES K
< & Sk E=gk Fdlo] Aolx] firel AR
o] Alddlelge} AlHZEe] A7t 7WIATE HE
o] HoHls & F AUtk o|E2HEH & HAEES
7] HEiME sl gk Alddlol"HE Al 7ol
AAAT7I= Aol v Ehs & 4= dont Mgy
AE7NE Al ko] A7 HEsHAl 7IAA E

i, AE710] QI7FE el ofs)] A ek A
7ol Al Atk
beam)<] #H|Aol &S
Z7DE AlE 7Hke] $IXIA7]E dlelle

ZFA A (primary  electron
ooz e olE|(7
HAI7E Sl

= Q]
o E
= >~
= T

Fig. 11 Equipotential and conduct secondary
in  basis analysis condition

1286



5.2 AMEe|0o|E et ZHET| CoverZte| AtrH
Ixlof w2 HES
AlElgo|Ele] E7] Coveroll thah A 9]0l w}
& AEES elste] A&7 Addole el HA ¢
E AAs] Slal 71EsiA sy gk 5 AldE

AlHoZRE Hojs ofn]ghe] He] A 9mm?
77 HEE AlEdeIAS Feskelth Fig.
11-B)=H-E] zefulo] AlolA7t §lS w7l JS W
o =& AEES Hola, sfedo] AolA7} gls w
= ISR TP =2 HEES Roly g d|o]
Ao]A 7} A& v -OmmF-H 55mm7kA] A S HE
&5 Kol gtk wehA] sfeldle] AlolA|7} gle
T+, 2ol A&7 Cover A 7159139
stefor shar, ddle] AlelA7F = Hfle
7] Cover SFE -9mm~55mm 17+ oAM= o=
o] AX|ete sl

do o
BTN

53 HAE7| Zt=Hsktypel)oll E HES
HE7] A% ¥sktype Dol wE HEE9
£ Fefete] A&7 HALAE A
2l
)

Aot Fig.11-(C)ell vehdt whel 2 &

A7F & wW7E e mWuuy HEE0] a1, ded
ol AlolA7F gl& W= 45°A HEE

o] A7t e 5= 257550l A HEE
o A Yehds & 5 vk

HsKtype2)oll 2 HES
4 SHtype 2)ol W& HEE&<9] W)t
£ etete] A&7 HALAAE dAs] Sl

o
it
~N
N
! i
(E M1

&g Aol didshs e FAshEA HE7
A A eza HE7]e] A= HEks F
Atk ZH= Wshs 0°~80°W 9] WiellA 0°FE 5o
ST HEE AlEEeldS FaESITE Fig.
11-(D)] A=HE o] AelA7E fh& w7t
ejdo] Alolx7} & WET HEE] A HE
He g Ak Fde] AelAE 9= Ae=
of 45°d wj Huf groll =2si sf{ule] AolA
7F = Aol oF 2009 W FHo gholl =ERi

—_—

W [ (B) [T

T N
© i D) (e

<+ I LJ'

FAPAAREN S & olabd AL A&7 7],
PMT 532, IIVv A&32, A FZE7] &&
A, Atk B AFd s HEV| BE
< "l A a7folal ARA FEQl Ald# o] B 9
HA Az 2o #g AFE FPslon, A

(¢}
& AN S ot oA ATHYE &

Patsiet.

AL E AA A AL 7] s ) AL

(FEHAE 012N o8 Yxrkes FRl i)

. & U
o SlekaAl Afen FaAEgon, ofd Al
©

(1) Jang, D. Y., Park, M. J., Kim, J. H., Han, D.
C., 2004, "Development of a multi-functional
nano-fabrication system for fabrication and
measurement”, Proceedings of the Ksmte Spring
Conference. pp.472~477.

(2) Lee, S. U, Jeon, J. U., Han, S. H., 2004, "The
Electron Detector in Scanning Electron
Microscope” Proceedings of the Ksmte Spring
Conference. pp.513~517.

1287





