AY oly o)leds VWA Sl ) o,leds FA ol o5 5 olKiSls 5y (gwiigeo aloxo

MEMS y Jiwo a15] @00 05 6515 (g WS g (25

Joobiwl 5L solioeme Golo £)Liils < S jgemlie aunl ol

e.abbaspour@urmia.ac.ir — ;)| ,l - aveg,l = drog )l olRisls = FealS 5 5,0 (oo 0uSiils -
s.mohammadzadeh@urmia.ac.ir -l | - apes )| — ;505 glad > o 8 oKiils - HlLbolls 51 gl 38 caSisle-Y

ol "l 3L & e 5 15 g S b 555 53ha 190 JLo 3, V-7 LS B UHVT 5 HV S (o 5oll oSy
£ N5 5 o lgil dllio nl 55 el 0025 (s jls 128 (93 5 0095 IS MEMS ¢35 Gign g5 (59, oadplonl (Glicons (sla S 0,25 oo
MEMS (,5lis 1 e Sss Mo g o] 5 allie ] i o (b e 10 o5 0311 |, UHV g HV S5 wiilgzy a5 MEMS . s MEMS
€5 5l FSzsS Pl ¥eer Jilas g oog VXOX)/YMM' olpiin Sgr g5 o3l xS o a1 1 o] ilwans 5 b 555 al,] &jg0a
5 I SIS ol solgiiny 5 il el pgesyo 65 51 a8 il 00 b il 15 (S g5 Bps Sl (Sl L) o3 50
YO-°C slos ;o Wilg oo 9 0950 JSus iz 5l b ol jo WIS LWl MEMS (5,5li3 51 i g 009y Dglain pg—uyo £93 5l Wil a3
Sl oy 51 50l b ol S5 L it 5 3155 Lo T oo 50 Las o8 (g5 I8 o aslad 25505,550
Ol 1y gyb ol e a5 Sl pgas po £55 31 7S i Ve b cal 53 Gl gy el 5 VXV YT (g Sojlail eogaze 55 /7
.M\)LSA

S S5 e Sl L 1 5 SIS i S MEMS 35 5 o MEMS sy 5 5515 slao3y

Design of Hot Cathode Ion Gauge Array and MEMS Type

E. Abbaspour Sani?, Assocaite Professor; S. Mohammadzadeh Bazarchi?, Assistant professor

1- Faculty of Electrical and Computer Engineering, University of Urmia, Urmia, Iran, Email: e.abbaspour@urmia.ac.ir
2- Faculty of Ghazi Tabatabai, Technical and Vocational University, Urmia, Iran, Email: s.mohammadzadeh@urmia.ac.ir

Abstract: Since 1950, Ultra-high vacuum measurement at the range of 102 torr has been done by means of hot-filament ionization
gauges known as Bayard—Alpert gauge. The research work on the MEMS type of this gauge has not been successful and has not yet
been commercialized. This paper introduces a variety of MEMS and non-MEMS vacuum sensors that can measure HV and UHV. This
article introduces one idea, design and simulation of MEMS type ionization gauge as an array. The dimensions of proposed gauge
occupies are 12mmx5mmx1mm which is at least 3000 times smaller than the traditional one. Total power consumption of the proposed
gauge array is 50 times lower than the traditional type. The structure of the proposed gauge consists of collector, cathode and grid
differs from the conventional one and is based on MEMS technology. The cathode in this design made of nickel and can electron
emission at 750°C. The temperature along the cathode is identical and independent of vacuum pressure. Sensitivity coefficient of the
proposal is 0.6 at the measuring range of 10- to 2x1077 torr. The sensitivity coefficient of the designed architecture is 20 times less
than the conventional one, which shows the disadvantage of this design.

Keywords: MEMS ion gauge, MEMS vacuum sensor, hot cathode ion gauge, Bayard-Alpert ion gauge, vacuum pressure Sensor.
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