A ER- G

Chinese Optics B

EBCMOSHTI: SR AR G54 B v 5 3 A X o T3 Bl KO R Wi

T B RTE RME ER

Influence of proximity focusing structure and electric field distribution on electron trajectory in the EBCMOS
WANG Wei, LI Ye, CHEN Wei-jun, SONG De, WANG Xin

FUHASL:

T2, 225, PR DA, KR8, . EBCMOSIE I R ELE M K 7 A iz s L i sz ()], T EDG2E, 2020, 13(4): 713-
721. doi: 10.37188/C0.2020-0063

WANG Wei, LI Ye, CHEN Wei-jun, SONG De, WANG Xin. Influence of proximity focusing structure and electric field
distribution on electron trajectory in the EBCMOS[J]. Chinese Optics, 2020, 13(4): 713-721. doi: 10.37188/C0.2020-0063

TEZR R View online: https://doi.org/10.37188/C0.2020-0063

L] RERGBR A HAN SO

Articles you may be interested in

B RS B R EF SR T R SR A BT
Design and research of Ge/Si avalanche photodiode with a specific lateral carrier collection structure

T2, 2019, 12(4): 833 https://doi.org/10.3788/C0.20191204.0833
ST A g ] (R R

Image restoration approach based on structure dictionary learning

2. 2017, 10(2): 207  hitps:/doi.org/10.3788/C0.20171002.0207
/N A SR EDCAR L B oE e

Research progress on ultra—small self—focusing optical fiber probe

i EYE2%. 2018, 11(6): 875  https://doi.org/10.3788/C0.20181106.0875
HRRAMEIE LTSI S5 S5 AR T s A N A 30

Internal profile reconstruction of microstructures based on near—infrared light transmission reflection interferometry with optical path

compensation

rREDEA. 2019, 12(2): 395 hitps://doi.org/10.3788/C0.20191202.0395
AR A IR FEO S T L R R A I T R

Electron wave packet interference images in ahove—threshold ionization of hydrogen atoms by few—cycle intense laser fields
HRE Y. 2019, 12(6): 1376 https://doi.org/10.3788/C0.20191206.1376

ITLLAMEIELAR K IS i

Research progress of near—infrared photothermal conversion nanocrystals

rR DG 2017, 10(5): 541 hitps:/doi.org/10.3788/C0.20171005.0541


http://www.chineseoptics.net.cn
http://www.chineseoptics.net.cn
http://www.chineseoptics.net.cn/cn/article/doi/10.37188/CO.2020-0063
http://www.chineseoptics.net.cn/cn/article/doi/10.3788/CO.20191204.0833
http://www.chineseoptics.net.cn/cn/article/doi/10.3788/CO.20171002.0207
http://www.chineseoptics.net.cn/cn/article/doi/10.3788/CO.20181106.0875
http://www.chineseoptics.net.cn/cn/article/doi/10.3788/CO.20191202.0395
http://www.chineseoptics.net.cn/cn/article/doi/10.3788/CO.20191206.1376
http://www.chineseoptics.net.cn/cn/article/doi/10.3788/CO.20171005.0541

3% 44 th DA Vol 13 No.4
2020 4% 8 H Chinese Optics Aug. 2020

NEHRE  2095-1531(2020)04-0713-09

EBCMOS LN R & g X B354 o X
13 BN #1378 7Y =2

T %% HUKRIELV R EC T OH
(1. KFEEIARF HFRK, EMH KE 130022;
2. KATV AT REAKGBAZEANL, F4 K& 130012)

FEEE: AT S A FER A T35 2 CMOS (EBCMOS) IR 514, 7 SO I Wi 3R A 2544 P HL 3% 43 A o FEL 128 B (5%
W EAT T 5T . BT TR ) EBCMOS 253145 3] 3 #3700 A5 5 00, 4050 S 6 i BA A A i 55 i %84 CMOS (BSB-
CMOS) Z AR EATAT L 5 FAT R I TAT o ARYE F 2= BIR 45 6 52 RIS T i, /3 RSl T R P e 5 45
AEOL T Ao T8 sh 3l . AT e SR I MUY i (535 2 R 1 55— )2 30 nm AR E 18222, BRApik R HL Ay
4000 V HALIEIHE A 1 mm A, 56 L F2 i BSB-CMOS i i M HUELAE v /N2 30 um. IE45H HAT B FREMEH,
F BT A HEER 0 EBCMOS. [FIAS, iF— 25858 T Ot r 14 5 BSB-CMOS 2 W) Ay B 25 Al X HL 79 B EL AR 1
SN o ARSI, 3 TP SR )N | o b R g, R ) i R s, B R T TR AR L ARSI ke TR
di %l CMOS BUREH I 73 PR AR PSP 5

X O MOREIEIRE,; BT R AL R £ 4 #; EBCMOS

FE S-S TN223 XRKARAD: A doi: 10.37188/C0.2020-0063

Influence of proximity focusing structure and electric field
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Abstract: In order to obtain high-resolution Electron Bombarded CMOS (EBCMOS) imaging devices, we
study the effect of electric field distribution on the electron trajectory in proximity focusing EBCMOS
devices. Three different electric field distributions are obtained by designing different EBCOMS structure,

namely, the nonparallel, partially parallel, and parallel equipotential surfaces between the photocathode and
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the Back-side Bombarded CMOS (BSB-CMOS). The electron trajectories in each case are simulated accord-
ing to electromagnetism theory and monte carlo simulation method. The results indicate that, when the BSB-
CMOS is bombarded by photoelectrons, the scattering diameter can be reduced to 30 pm under the condition
that the surface of the electron multiplying layer is covered with 30 nm ultra-thin heavily doping layer and
the voltage between electrodes is maintained at 4000 V while the distance between photocathode and BSB-
CMOS is 1 mm. This structure is helpful to realize electrons focusing and achieve EBCMOS with high resol-
ution. Then, the influence of the distance and voltage between the photocathode and BSB-CMOS on scatter-
ing diameter is studied. The results indicate that the electric field strength increases with the decrease of prox-
imity distance and the increase of the acceleration voltage. This work will provide theoretical guidance for
improving the resolution characteristics of EBCMOS imaging devices.

Key words: low-light-level image intensifier; electron-bombarding image; proximity focusing structure; EB-
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Fig. 1 Schematic diagram of changes in a photoelectron

trajectory caused by the electric field
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Fig.2 (a) Schematic diagram of the EBCMOS model with
the proximity focusing structure when the equipo-
tential surfaces between the photocathode and BSB-
CMOS are not parallel and (b) electrostatic distribu-
tion between the photocathode and BSB-CMOS
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Fig. 3 Simulation of electron trajectories in the absence of

electric fields. Inset figure is the distribution dia-
gram of photoelectrons bombarding the surface of
BSB-CMOS (scattered over an area exceeding

0.1 mm?)
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Fig. 4 (a) Schematic diagram of the EBCMOS model with
the proximity focusing structure when the equipo-
tential surfaces between the photocathode and BSB-
CMOS are partially parallel and (b) electrostatic dis-
tribution between the photocathode and BSB-CMOS
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