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Fabrication and Temperature Compensation of Silicon Piezoresistive

Absolute Pressure Sensor for Gas Leakage Alarm System

Seung-Hyun Son’, Woo-Jeong Kim®, and Sie-Young Choi"
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Abstract

Silicon piezoresistive absolute pressure sensor for gas leakage alarm system was developed. This sensor
must operate normally in the range of 0~600 mmH:O pressure, and 0~100 C temperature. To make the
most of this sensor for gas leakage alarm system, gas must not leak from the sensor itself when the
diaphragm of the sensor fractures. Thus, the sealed diaphragm cavity was anodically bonded to pyrex 7740
glass under the condition of 10 torr, at 400 °C. The sensitivity of developed sensor was 4.06 @V/VmmH0
for 600 mmH>0 full-scale pressure range. And temperature compensation method of this sensor is to change
bridge-input-voltage linearly in proportion to the temperature variation by using diode(PXIN4001) or Al thin
film resistor. By these methods the temperature effect in the range of 0~100 C was compensated over 80
% for offset drift, 95 % for sensitivity.

I.q4 E

GdAMAE 9HoA slelE g wae g2x  A2" Ao Fo WA L4 AP Ed

ANz e W7 AxgA oy HEE GATY gEANE A gERge 4R

ZHol ATHE e ZREE uEe] A% A4 T F AT A YKl WEA vae s

Ags4 487, §3, 874 Aol A wz A @A A ¥E AL FEsih

AFAA a2y E: AN ASEHE AAE 7t

* A5UgT ARA7FEE(School of Electronic 2 AAZ diFFolfiEd stavt R R vEE v

and Electrical Eng., Kyungpook Nat? Univ.) AX7F AR =Y Alztel A thE 7)1 ueF
<HadA 19984 49 78>

i

=

- 171 —-



e
ofy
o
o

5

r
¥ 22
e ot

N
—

e mjo ot

of
I ()

lo

ol
ok

32
tlo

=)
N

TAAE thojotzyl
% ZJ%—%UO* torr)oll A1
anodic bonding)& ¥3
Az Y972 FEHA
A7k 4 T
71X 2 K€ 9 %’1
% ] 7}

F 2l (Pyrex7740)
3 a}i}(silicon—glass

ezt

I3
13
R

= B
[

PR

O

i

A )
2L jo

=
olr
o

ot

-

=2
lo

oY,

e o
o g
e T

ufnt

o
nE oo

o

fo rir afu

[t
SE

i)

lo oy

e

o2

,\
g,
=
w
a
~—
<

ol
o
=)
iy
ol
Qo
rir
Sl
2
N

.“Q’
ok
e
=

O

o
r
I8
L

2

w2

=
Y
[k o
a4
o
)

i
fo rot

lo
>,
oy e o

2

ok
iy
=
1A
rx
2
lo

M o2 o & 2 ox & 1o

Lot 2 o
o

ol
=

[
ox
ol
QL

& M

tlo o i

o
(LS

e

P
~
=

o

oX.
Oy
of
>

oo =
Kt dm

e
tjo
4
¥,

|

ojo}xz A g =
SDB(silicon direct bonding) 4 °lﬂ1
Aoz ALgs] slolx A
o nﬁo}oq”’ A5E AL

48] 4912 eo)¥ TYTAHL

Ik °{N

=2

lO NZ'}L

o}
HA

A
E:
o
o},

X2 X

Al&

aj
=

=

s

D
A

1. A2 4ASE ddgare A7

ag 1& AzE AgET A3y z4q]cg,\]/\-]o] 7
olo} %3 HYAIZE vepd Aot} £ AT 4
g E GAYE dEax = E}°l°}£%‘«l 74z e ol 4
Mol dALAE BiA T2 FA4eA AAMY 2
71E 4x4 mmoli, tholopZ el FA7lE 22Xx22
mm’, $AE 15 molt}. tholopz Aol Azte 7|
A2t Az YAHE thojol e Wo] ¢4Y HF

A

o

2

oX
0!

B
>

CAdeYE )
B3z

. Lavout of pressure sensor and bridge circuit.

SELE

eFAIA o] Elolob2

El

ko] o)<
7t Adzt 4
L 20 mo]
AR

2. A9 E JAFE AdGAAY Az

% 2% AzTH ¢AE GHAAMY
Ebd ZHojuf, 2 AFeA AL
(1000013 ¥j"ge] 10 2-cm n¥
o} A& 47} Al uta7] qE2 AR EE ]
m FA9 Ay A%
(1001 n¥ AZ dojs
sielmolct. slo]=

=

o]
R
Aslers 47
Z SDB 7]
7—}7—.‘ 15 pm, 450 #m n

/\]-§:}Ulo] ol: ;}_
& A5 eH(Si0)0] A H
e g9 47—}"] =

o

Yo

©

[e]
3, #

0

A 5o °‘1+ F]
o nlAA 73%7] aligner)& o} &3}
5ol tlelolzdd siEl & ’\}7‘] 4
e gt ke =
etching) ¥ & 014@0}"4 4

BHF (buffered HF)& ol &alo]
S Azrgch o Ao ¥4
shuto] A AW
sed], ol ol Aded
x10° /em’, 70 keVel 7}
ok 2% 1000 ColAM 14

ul
R

photolithography) 2.2 &

8

ol

i3

E

flo N H2 i z@

47t

[

2l A7 plasma

s
I
)

i
P ox ox rx 2 o 12

o mo

o

oz oft off

—

°li‘°‘7l—— °]

= Oko ”
ol
o
O

2

ot

. Mo
o,‘}i |
to
Sy
2
ol
o
N
o 2
o orot 8
oy ox o
lo

2

2,

o
olft
2 o
=
el
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SNa

(2) Remove SiO 2, SisN4 (For ion implantation
and Si etching)
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Fig. 2. Fabrication process sequence.
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Fig. 4. SEM photographs of fabricated diaphragm
surface. (a) SDB wafer (b) conventional wafer
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Fig. 5. The photograph of sensors made with 4
inch SDB wafer. (a) front side (b) back side

Fig. 6. The photographs of sensor cell.
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