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Measurement of Vacuum Pressure by Electron Emission from
Carbon Nanotube Emitters
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Abstract

Carbon nanotubes (CNTs) have been well known as clectron emitters for field emission applications
like FEDs. In this work, we propose as new application a vacuum sensor using CNTs and discuss its
current-voltage characteristics as a function of vacuum pressure. The proposed sensor, based on
electrical discharge theories in air gap well-known as Townsend theory and as Paschen’s law, works
by figuring out the variation of the dark current and the initial breakdown voltage depending on the
vacuum pressure of air which can ionize through collisions with the electrons accelerated by high
electric field.

Key Words : Carbon nanotubes, Vacuum, Paschen, Dark current

1. M 2 [ R e R = I - R s B |
- , . Irof ofe] Rofel g-go] Vel L vk thiE A
X] ’;JL”]'X] oaLE:‘ %(1 31757‘ /3]1}\1(;“—7"1(,): Z‘l'é"/-ﬂol X])Q} i1 01 ”] H emlttm)ﬂ 110 <! ’:l—%.é] ] 7-“11017:’,:“‘1 L]
N IS N _ ey = T -1 RZ RSN [=Re}
o wlg- vhekskuh AE Aol A9l Thel e ;\‘;;LHOIH Fha LS ol & 23 W (3]
yho el d (e ermoumple) Aol 4], r}o]o} cro) = LH A B R SrAas 4] B
o o -, T X . Tr h Al 2B 3 EN R T
& wlolx Ak 2F Al A, 3]k (Pirani) o 3 - glou] o] FolA ALl i W
. ) i} o ) B _ ‘ = Y %L S e s
WEAeiAer szlg AlejAel A (Penning) 1 ) osneo] Hopel AAME €] 4% o] (FED: ficld
FAle) A 4 2 7 20 ol v} et o - = )
° }]]:] Aol ]L I (on ]g;mg )H = e o emission  display) ]' gy vaEdol(VID:
)\‘ - x= - - . _l"’ A
K “»L}' o Az A wlel Wy A];/] ik ° vacuum {luorescent display) & 9] vhoFsl W=t A
QbR E, Ayl -y W Al Geo Wkt G571 Sheql oltuh Jb4 shubElAl walu]
A oss Sgeps Sl A0/ BRI g e g m Aol e 6
4% glis Ay ylglel M Aol wel a0 LA o o
G oolgel A HAME W4 ol 8F sy Aol ooy o
; J

g oleAlel A wAATE 17}
e el Gl el el g eni
Bfibis dae] ey Fal A P

1 Adgtisn Ano(sER
(A otehA| 23 E 449)
A

2. 3FuU = QE%J%E—‘?—
a. Corresponding Author : sjkl
oYX 0 2005, 1

1AF MAE 2 2005, 3. 30
AlALREE 12005, 4. 12

216@kyungnam.ac.kr

396



high doped p-type Si

N
Fig. 1. Cross-section diagram of the device.
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Fig. 2. Images of patterned pyrex glass (a) and
Si-glass combined by anodic bonding
process (b).
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Fig. 3. Typical discharge current-voltage charac-
teristic.
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