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Fabrication of active-matrix HEED (high-efficiency electron emission

device) and its application to high-sensitivity image sensing

o B Ok, MR R B, R 3E R, | s K
Tomonari  Nakada, Takanobu Sato, Yohei Matsuba, Ryota Tanaka
WA — &, BE ML R"HEH K1

Kazuto Sakemura, Nobuyasu Negishi, Yoshiyuki Okuda

iR B S || =T S N A G = 1

Atsushi Watanabe, Takamasa Yoshikawa, Kiyohide Ogasawara

E §  HEED(High-efficiency Electron Emission Device) & & £ & £ A nffEMZFi> TH
D, ZORTEHEEBIERGET NA ANOICHNMARE N T W5, BEBERIET NA A TH 2
HARP (High-gain Avalanche Rushing amorphous Photoconductor) iz R X & %728, 7 7 7 «
7 BRENE HEED 327 L+ ZBA%E L, TN & HARP & &5+ 7z HEED Hif2Ht HARP #i{5
W7t UTco ARERGHZ NTSC HSIC b TREI L, RFTIRGRITE 2T 2 N TE T,

Abstract

one is application to ultrahigh-sensitivity image sensing. We developed and prototyped an active-matrix HEED

HEED (High-efficiency Electron Emission Device) has various applications, among which

for a HARP (High-gain Avalanche Rushing amorphous Photoconductor) target. This prototyped image sensor
(HARP with HEED) has excellent imaging properties.
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Fig.1 Conception of the active-matrix HEED.
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Fig.2 Schematic cross-sectional view of active-matrix HEED.
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Fig.3 (a) Cover shot of an active-matrix HEED in device I .
(b) Top-view SEM image of the emitter arrays in device I .
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Fig.4 (a) Cover shot of an active-matrix HEED in device II .
(b) Top-view SEM image of the emitter arrays in device 1I .
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Fig.5 Applied voltage dependence of the emission current
for device 1 (open plots) and device II (closed plots).
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Table1 Specifications of active-matrix HEEDs.
it 1 it fE O
[HE:31 256 X 192 640 X 480
LY 7 (mm?) 12.8 X 9.6
WY A X (um?) | 50 x 50 20 X 20
IIVXITYT (um?) | 24 x 24 8 x 8
1WEHHD 16 9
IIvyarydA
TIOT4TINITA
LU SEKERT)
7V i (ns) 160 80
1 iEHZH D
B (1A) 24 28
IR 2 (mA/cm?) 400 4000
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Fig.6 Experimental configuration of the active-matrix HEED for image sensing
with a HARP target and an operational scheme.
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Fig.7 Photograph of the prototyped image sensor.
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Fig.8 Schematic cross-sectional view of the prototyped sensor.
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Fig.9 Configuration of the magnetic focusing system.
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Fig.10 Target voltage dependence of

output signal current.
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Fig.11  Photograph of detected image with the prototyped sensing
system under an illumination of 0.3 Ix in device I .
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Fig.12  Photograph of detected image with the prototyped sensing system in device 1II .
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