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Micromachined Mercury Drop Tilt Sensor

Jong Hyun Oh*, Dong Young Oh**, and Seung S. Lee**

ABSTRACT

This paper proposes a tilt sensor made by MEMS technology. The sensor consists of an electrode glass, a small
mercury drop, a circular channel, and a cover glass. The mercury drop is used as a medium of a current flow and in

contact with two circular chromel electrodes used as an angular-motion resistance, When this sensor inclines, the

mercury drop inside the circular channel moves into the bottom under the influence of gravity. A tilt angle can be

measured by changed resistance as tilting this sensor. This sensor has a linear section between +50°

and -50° with

the accuracy of 2° . We are also studying about the enlargement of the linear section and the effect of the size of the

mercury drop.

Key Words : MEMS, LIGA (Lithography, Galvanoformung, Abformtechnik), Tilt angle (3 A}2}), Mercury drop (5°
241, Potentiometer (3 $] 2 Al), PMMA (Poly-methyl methacrylate)

1L Mg

duty o g 3] Zk(Steering angle) & 7HAFZ(tilt

angley 7| AM o2 45 PHe e 2o

WA AL A3 WHS Fig. 194 e
W e Zekeld] A2 A (Potentiometer) 2]
gg ol&d. FAFdels Eoldy B9
AAPEE A Gge R A AANEE &
Aste WHES AHgstn Uk 7P FFo
we} Fig. 1 9A (@9 Wire @3 (102 Film¥ o2
ERET $E94E7 w2y A9 777 au
2 22 Fo} 22 7o) EHHdlE= folskA] ¥
o 0 ER, BAS FAste WS Fig 2 oA
BE AXH Habdd el 7189 F(Pendulum)
o] A& XTEMAZ A8t o] & =2 4t
3o EA%o SRHEES M2 sHHo] AHF
ZHE VI3 e Wrde) Aulxgoeg & 79

*

Zg3y st
EFEo 7)AS e

A%k

120

o] A dHE P Aok 2

adeg JAYes AEHI Fe zhy
2 74 Meon 35 MEMS 7|& S o
$oko] 2718 A @ SA AARAHE H4
HE 7HA = AA A HeAds A HA
R =ERAE Y 205S FESUA 427

0 =3
azAlEE 6T

A R E R} e HAFZAIA o] Az A g
Al A staz) g

1980 Aol Fukge} 2k 27) A AE MEMS
(Micro Electro Mechanical System)& 7-& ¥
BA71EE 7IAE S A5 Aoz gokd
o, FAUMIIE 7|FuNEE FAHoE
Aol gt e, vies 34 44 39
UG HESPEZ ud ZATRES AREhAl s,
AAAA 3D HAFZEY, FH- F£H um FA
o] MAFZE AFo = FAE eRRA A

oje] ole}g BAZ F% suxsh: el 24K A

{E o 30 oi



2FW - 2§ - olFH

gL TR H17A A

Wire wound
Tesistance element
Slider or brush Slider or brush
Plastic
or ceramic
backing

Fig. 1Potentiometer (adapted from [1])
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Fig. 2 Inclinometer (adapted from [2})
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Fig. 3 Working principle of the sensor
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Fig. 12 Test result of the sensor in -10°~+10°
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