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Design and fabrication of passive MEMS pressure switch
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Abstract: In order to overcome the shortcomings of traditional mechanical and electronic pressure
switches, such as the production process is complex and it is difficult to integrate with the follow-up
circuit, bulky and so on, the design and preparation of passive MEMS pressure switch were developed
by using glass frit encapsulation technology with metal lead coverage in this paper. The overall
structure of the passive MEMS pressure switch was designed to include the pressure sensitive film,
the silicon island and the upper electrode on the silicon cover and the micro-barrier bumps, the glass
paste and the lower electrode on the glass substrate. The key dimensions of pressure sensitive film,
silicon islands and upper and lower electrodes were optimized by simulation. After three wet etching
processes, double barrier bump, silicon island and pressure sensitive film were fabricated. The silicon
cover, the glass substrate and the metal lead were then bonded together as a whole by glass frit
thermal-pressure bonding process. The results show that the height of the double-barrier bumps and
the thickness of the pressure-sensitive film are well controlled at 8 pm and 50 pm, respectively. And
the threshold pressure of the MEMS pressure switch is 125 kPa.
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Fig. 1 Structure of the MEMS pressure switch and the

arrangement of the electrodes

2.1 fSBRRTRIEIT

BT 4 R H O S T A S PR A A R
JEEBR KBRS ) DR S L T T A SCBE T 4
JEHRARMEES S 1 pm, E IR B R
FEHIAE 8 mm X 8 mm Ph P, ik & Bl it & H2 RF
3 mm, B A 1] ROF AN S 5 mm X5 mm,
MRS 1.4 mm X 1.4 mm, T B ARR ST
1.2 mmX1. 8 mm, EfTHY A & J7 A& 1(h) fir
TN o 20 A A R RS  HA 51  DA T] — fl]
I BN 0.2 mm, JEEEN 1 pm,
2.2 EAGREHNIET

PEIEROR 2 )2 RN 8 pm, R T &R
P AN ) JE B DU e B R T i SR R 6 pm
Jr LA FE TAE BB K 120 90 kPa i, 8% I R ik
2 6 pm BB EAIE &, 0P 3 KB o
e RSFED 1.4 mm X 1. 4 mm, [G 5 K ZE508 F
AR AL B F RN 71 300 MPa, )25 15 & ki 75 A
AR [ R 8 mm X 8 mm, J&% K AR 1) 4 ) R f
AR A A 1A R SE o 4 mm X4 mm., ARG R
NP B R Y B 0 B RE B R N g R,
4 mmX 4 mm 0 7 8RB, H R N R T
25 pom, MU HUS R R IR BE R 50 pm,

(1) Bk 5 i B2

FEEBRERAK 4 mm, 55K 2 mm, #%
BREDEE DS N 60 pm,90 pm,120 pm, HEE
JEASIE 2 an il 2Ca) s . fl 0 B 45 2R nl 4. 6
8 1 e B RS R SRR B R - S R T A (H
E7-9 | b EPOR T AN

@A2EFBURS

& e ik S B REE A 120 pm, BRI K 4 mm,
WEBESBNKSH A 1.6 mm.1.8 mm.2 mm,$#
JEM R B RWE 2 FR . Wl LLE H
I/ INGE By A ] ARG B A2 &[] i 2l DX g
THT AR AT /DS o i B A TR R AR R 1 —
HESH.

0.5
5 =60 pm
 E-03
S B ====90 um
5 215t — =120 um
E 525}
22" \Ne~m—— =
TR . s v s e Ao e T
=8 =1 T
7
S_a5 A " " . " . . . s
0 04 08 12 16 20 24 28 32 36

Length of deformation region/mm
Ca) 7S [a] 4 5 1 88 %o JE 114 56 Y £ 1]

(a) Deformation varies with the height of the silicon island

ol

v

E i
= s — .6 mm
“E | % -0 1.8 mm
E 2 _ sk — =—2.0mm
%;—2.5
22 R i e o S
Hawask 0N T TTmemesseemT
o
=B -
sl _ s :
0 04 08 12 16 20 24 28 32 36

Length of deformation region/mm
(b 7 [l ik 2 1004 of 7 1 5% it 2%
(b) Deformation varies with the length of the silicon island
Bl 2 T [l i 5 e LR 324K T 0 S8 T o 58 2
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height and length of silicon island
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