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Abstract

A silicon pressure sensor made of a full bridge of diffused resistors was designed and fabricated
using semiconductor integrated circuit process. Thin diaphragms with 30 pm thickness were
obtained wusing anisotropic wet chemical etching technique. Our device showed strong
temperature dependence. Compensation networks are used to compensate for the temperature
dependence of the pressure sensor. The bridge supply voltage having positive temperature coeffici-
ent by compensation networks was utilized against the negative temperature coefficient of bridge
output voltage. The sensitivity fluctuation of pressure sensor before temperature compensation
was -1700 ppm/QC, while it reduced to -710 ppm°C with temperature compensation. Our result

shows that we could develop accurate and reliable pressure sensor over a wide temperature range
(-20°C ~50°C).

“IEGE, MEE R, AL BT IR

I. M &
(Dept. of Elec. Eng., Kyungpook Nat’1 Univ. )

e, R R Hagge dad A A4 Axe WA
(Korea Standards Research Institute) 7le A E dls A r)Ee] whebd ojde] 4
FeF Y 019904 28 21H Aol 275HE AR ZHE AFA, FF
(% ¥ AFE 19800 % Fabs S Ao AW okaoh ASls o TAAle] Hopol Wl olE% 4
54 adFuAaly d3AFHY.) demzg mAlY, AHAY, TR GAHA, oz

(563)



A QE Agy A
%, Aala obA, FAs W% 2HRE olFE g
HAqE e Ha )Fsh s ddsel

o] ghcpi-t ot o] g RE Aol W (gage
7} =3 hysterisis7} How A3z Az

4 o @24 4ol de 2%

factor)
24 488
s et
t}o] o}z ak
sqel ¢ Azt Y
cholof el abol] $1 44k 4
xg oA el s
aheh Aol w5

ot}-11 °o]'—6é 0] A/« o]—-_— Ol%{ﬂ'

4

A A
g}
gt
&

4%
A

A
e A

A

48 5lof %ww

2kA] o}}i’%xﬂx{l—_ "LS_ .Q_c_,]
Aol wj S vhw 3
2ol A1 A 2ol oleigel o
2k 4 qled Al 4 B} /HE:]/HOI Q.4

Ael7h ol Folsteh 2efih £E
S (offset) # 72 A4l Fol
gl e o5 FA FolA
spnjoll ol ubEo}xl ohx e

Al F&
Asehe 7 2 FA sk ek

FEERCEEEE

o]

%
J

rb

oo £ ot
34_0}'0

S

[e]
=

>~

[od
i

Dlt_

sre Al Al

1.

q}#] & (Piezoresitance) £ & 4 2o uin
H Ao qtedo] slalalndl HAHA Hcrystal lattice
of Wlo]l A7l ubzl 7i2le] (electron, hole) 2] o]
%X (mobility) 7} ebal 7] wiFoll M 71 - go] Wohe
AL =hgbet, # A2 Herring"'®] many valley
conduction/valence-band Z.&lol 2] &l A e ot
Aulol olsiwd AA Y A Wy2 g AlF (valley) ol
A o2 Ao g Aele] S Alak(scattering) A 2 vt
Az ade Azl 2o ¥ fradg

A

-

o

o}

Kl
=

(564)

LE g HE AT 81
(effective mass) 2l Az 4latsi= g F7t
B L CR L EEEEE
o ek debd Seol ola Aeleisl olFE
s ¥2o} WA Heh,

SAlA B F HBoz AR 52w ol 4
oz $eo] 483 Aol 4% WHE AR/RE o

&3 2tk
AR/R=rm-o (1)

A71M x & Fok A AF

sistance coefficient) ©| 1

(longitudinal piezore -
%24 (longitudinal
stress) o]tk Ale]z] W k& o] &5 AR/R=c¢k
2 28% 4 Aok 714 ex strainolth. FEH
3} 3)&Ho| FAlo 2gd o 3 wHIE2 AR/
R=rma +moyvtnsrselth, 3714 73 o

I
73} A4 (transverse piezoresistance coefficient) 9}

(]
o

[e]

Lo

3]2# (transverse stress)2 YWERN® x4 o
At 9}A & A (shear piezoresistance coefficient)
o} At L8 (shear stress)& “ERATH

2. shAF ot MEA ] dstacal

A& Al exol wal wkgAe] oFxvt
wstmz okxatalel Mzt wHatet e W
= zelgch Al Ao kA ghEel =9
@424 chest o EADTh
R(T, P) =Ro(T)[ 1+ :(T) 0. (P) + mu(T) 0.(P) + 25 (T) 25(P)

=Ry(T){ 1+x(T) o (P)] (2)

7|4 7+ W4 Adue oA Ao

P : tholotmalol izt AhA HH

T : gEAlA e 97 &5

R 9919 Al abgulel A%

ot wist gL, w 2(T)o(P)<10l8t 7}
A3k 2 (P)/R8T= 8R/ROT+ AR,3n/Rx3T °|

e oy 714 R(P)=R(T,P),R=Roe=R(T, 0)°™
AR, =R(P)—Roltt. 8a/729T% Aro &x A4
(thermal coefficient of pressure sensitivity;: TCS) o}
=, OR/ROT+ A &9 25 A4 (thermal coefficient
of the resistor;TCR)7} Ht}h  ol9} 5
o ofEAL W% Falaol| Mo el @AF
Fug ojelrtx el 9§ wate] 2=t

o gHo e AT Alolx Helw wAlY
A 5w A AL skl Adek ol d A& strain
Alolx| o] EAql w]AdHA NL(o) 2 th33 ol £
& 5o

2]

v O
AT



82

R (a) *[ iR (Um) —Rol —0/om+ Ro]
R (Um) *Ro

4714 oue He) S8 vhehdch olefd w4
Yo He ¢H(FEADANE T FA%} 94 9
vt
A A E

szl o] 4] Ao

—_— A
) FED A3

NL (¢) =

(3)

—
o
=R
—-
—

fa

N
ad

Jo

T
<

2
fu
2
X
o
rlo
krt
%3
ox

ot
N
A
o
ox.
Iy
Z
o
ot

ol

o
rr
o2
o

ML ol
=
ot R 2

e oog

|:4

U oX

X, ox
oZ

o
i

£ 2 o
flo ofo

i
oX -
o%
3

oy !
N
S
L e
2
o f
-
b
£
olo
ol g“o‘
— O
o

e
ox
toi
B
t

ol 4 w3
ol 4 wabe] 7}

>
N
b
I

o

mo
o M

fr o rlo g
Ao

o
or
L
z
g

fode &

g5lod wax sz &
of FTEAte] Fof LxAF
(5l 2ol A& A
vieb 2 9l
8 oz vehuwl

Vo=S(T) XP X Vexe

ol

L
iR

7k

e
fo
r_(|)L

o nju

Vexc = Vref xR (T) /R

Al A 2 wbshge] A Vot 2E S(T)
sh welx] FEHY Vexeol ulelsisl ek o 7)ol 4
hol YR Y W LEo ASelA sl maln
gale] Aggrel Agsted gheiol et 7
o whet ztasol Hn whebd FA o
Ak o2 wAIFY) e FEHLGE Lxol
o AgalAl dhel AL FMAA

57 &
745}

=1

£ o2 fox

1990 47 BFIAGHRLE

(565)

BT R OE 49

BEEST
o el @
wope 2o
3t one-chip %3
2.2x2.2mm* o]
X 1mm? 2 AT A4
2 test patterni 4 7Q2 <3
Ao AA A 2AE Rl

mark) 7} Eo17bE % A shoich,

lu o

a1, 4HAA A e

Fig. 1. Pressure sensor chip configuration.
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