lontové vyvévy

lontové vyvévy se studenou katodou

Diodové vybojové vyvévy
Princip Penningliv manometr - paralelni ¥azeni, rostova anoda, katody z
Ti, Ta
Zivotnost katody ~ 50000 hodin - 5.7 let nepfetrzitého provozu
e napéti 2-10 kV
e magnetické pole 0.01 - 0.2 T
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i ic di i iti i hanisms in a
Fig. 14.6 Schematic diagram showing sputter deposition and pumping mech: n
Penning cell: m Chemically active gases buried as neutral pa:t!clw; P_Ghmucallx active
gases ionized before burial; o inert gases buried as neutral particles; A inert gases ;omzsmd
before burial. Reprinted with permission from Proc. 4th Int. Vac. Congr. (1968), p. 325, D.

Andrew. Copyright 1969, The Institute of Physics.
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3J. Groszkowski: Technika vysokého vakua, SNTL, Praha 1981
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5A. Roth: Vacuum technology, Elsevier, 1990
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Cerpaci rychlost jedné Penningovské cely

empirické vzorce - Hartwing a Kouptsidis:

nizké mag. pole LMF méd,B < B,:
Sime = 1.56-107°P%2/r2B2 [Is7!]
vysoké mag. pole HMF méd, B > By,:

1.5-10*\/(B — By )rP
SHMF =9. 10_4P0’1/U[1 — E./ : )r ] [Is_l]

kde

B: = 7.63 [Gauss]

rP0-05
r,l - [cm], P - [torr]
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Cerpaci mechanizmus

chem. aktivni plyny (O2,N2,...) - chemicky reaguji s Ti - nitridy, oxidy
ionty lehkych plyni (He, Ha,...) po dopadu na povrch katody
difunduji do objemu

téz&i ionty (Ar, Xe,...) jsou na povrchu katody p¥ekryvany novou
vrstvou Ti

slozit&j&i molekuly (CHa,...) se rozklddaji ve vyboji na jednodu¥si
fragmenty a atomy

maximum &erpaci rychlosti je ~ 10™* Pa, kles4 asi na polovinu p¥i
tlaku ~ 1078 Pa
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Argonova nestabilita

107t
0 T - e N

Time —»

P (Torr)

A. Roth: Vacuum technology, Elsevier, 1990
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Triodové vybojové vyvévy
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9J. Groszkowski: Technika vysokého vakua, SNTL, Praha 1981
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147 Pump designs for inert gas pumping: (a) The triode pump of Brubaker [39); ®
25« pump opramiﬁ?:\ [40}; (c) triode Varian Noble Ion Pump [41]; (d) slotted cadﬁ:
diode of Jepsen et al. [42]; (e) differential ion pump of Tom and Jones [43); (f) masge
pump of Andrew et al. [46]. Reprinted with permission from Pf-oc. 4th Intl. Vac. Congr
(1968), p. 325, D. Andrew. Copyright 1969, The Institute of Physics.
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Tab. 4.19. Relativni cerpaci rychlost (vzhledem k Serpaci rychlosti pro vzduch) diodovych
a triodovych titanovych vyvév (orienta¢ni adaje)

[
Ne He ' Ar

r |
!
|

Plyn  Deute- Pary ’ J
r .o H, | Sum 1 oleju H,0 | CO, | Vzduch|N, | O,
i
Diodova vivéra 2,7 [ f

— 19 ’1,5 1-16 | 1 ‘ 1 J 1
Triodova vyvéva 2,0 !

i !&12 01 oo
0,6 -

090,
L0151 01 —03lo1-03

11

1] Groszkowski: Technika vysokého vakua, SNTL, Praha 1981
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127 Roth: Vacuum technology, Elsevier, 1990
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Vyvéva vdha 65 kg, vyska 300 mm, Sitka 300 mm

I, S(s)
TA [ 150 I
S 1
/KP<’
TmA b 100 T ™\
g
Ir'kz Py’ \
1ahl 50 2L
“ / S
I~
1paL ¢ ] ™
o w0 et ot p?
p (Pa)

13

13 Groszkowski: Technika vysokého vakua, SNTL, Praha 1981
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500 Diode, Air

Pumping Speed (L/s)
3
o
T
1

200 -

100 Triode, Argon B
/——“~~‘\

0 1 1 1 1 1 13 1\2\ .

10° 10° 107 10° 10° 10* 10° 10?7 0

Pumping Pressure (Pa)

i j 500-L/s Varian diode Vac Ion pump

14.8 Pmnmgspeedsformandargonforme .
m for the 405-1/: triode Vac lon pump. Speeds measured at the inlet of the pump.
Reprinted with permission from Varian Associates, 611 Hansen Way, Palo Alto, CA 94303,
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procesy chemisorpce, diflize do objemu, ionizace a ndslednd
implantace iontd, trapping &astic

dob¥e &erpd H,, H,O, N, CO, CO,, O

Cerpd i inertni plyny nap¥. Ne, Ar, ...

&isty povrch kovu, rozprasovani Ti katody, doutnavy vyboj v
magnetickém poli , pracuje od ~ 10~*Pa

ziskdvani vysokého a extrémné vysokého vakua

rtizné konstrukeni provedeni (diodové, diferencidlni - katody z Ti a
Ta, triodové)

nevyhoda: dopadem elektronil a iontli na elektrody dochdzi k
zah¥ivani - desorpce plynu
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