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Pressure sensor using shear piezoresistance of polysilicon films
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Abstract

This paper presents characteristics of pressure sensor using shear-type piezoresistor of LPCVD(low
pressure chemical vapour deposition) grown polycrystalline silicon films. The sensor has 3.1W/V  of
pressure sensitivity in the pressure range of lkgf/en’, T0.012%FS/C of TCO, and *£0.08%FS/C of
TCS in the temperature range of -20~+125°C. It showed TO02%FS of hysteresis and *15%FS of
non-linearity. Shear-type polycrystalline silicon pressure sensor can eliminate temperature dependence
of offset caused by resistors mismatch and be used in relatively wide temperature range, compared to
the conventional full-bridge silicon pressure sensors.

I AE

ax
i
i
4!}0
2
b

g gAgE gHAMNE A

- ALALL AHY 2ATHH B2 . j‘t of;‘} e eayd
(Ph. D. Candidate, Department of electrical = 2= atel 7};1 gele 3
engineering, Graduate school, Kyungpook =% 2 }g_ FAE Aol FHE olFx gt 147
National University I, FAFgAe AME FEHEH, 574]9} Aol £o]
e FEYStY FHOE A71EEy Fag, FEAL g3 dhatel 37|18 4¥3el]d el A gAY
(Ph. D. Professor, Department of electrical

: B or, L & FH(shear piezoresistive effect)?t ¢]& o] 49
engineering, Engineering college, Kyungpook

A% AN A7 A Fojgn? Ay o

National University -5(} E—'ﬂ]’% ou]ﬂo*‘_ @Zé i'noﬂ 1_1 ;ﬁzﬁg] HJ%‘J:E’,} "ﬂ‘ﬁ'g‘ H(}

<AFYA - 1996 89 8>
-31_



2 H4E, WA

o] £HL o) A4 AGSH vlgsE Ao
2AgY, 2 At AGAYG §¥o] oF= FkY
571 He AL 2@ B, oAL AAUAAM Y
Z(Hal) £7E o] &3 42x¢ s} z2on, gt
AAL A7el udse Ago] ol &Y H| st
E Age] wAgdE Hol tad. o EIE Pfann
3} Thurstonol BZAAe e Jurakst Ad A
o] Y@ A7 58 deAA qu

dFANNN gAYA7E 494 HeE FAHW
2P A 2L £F9 ¢Y ZAEE JHAWUA,
e AFAR wEolA goerz HAXNFHAA Y
e 4 AYA 549 EIXZ I eaE A4
& Qo 28y, @23 HE AYAd 2z Ag
3 gtAg AT L& EAL oA EAdmE,
AL eE oo Aol gl LEHAte] Futol &
o

ol g EAE B3] Hdd B dFdME &
A EY A9 AAYERE ol2FHoZ Y3,
dgad EAgzez 49 YAZAE ¥4
& GHAN e EAHS A5

. galdalze Mo AXYEN

a9 13 2ol YAE 493 AFAAAM, x¥¥e=
ARIE jwt EAst 3 2% 399 43 v
oz dqrifde AA Eye FRFE $% o'y WY
48 oy, 283 A2 $8 'yl dd 2Z dds
= GAFAFY #5424 ()F go| gdadgh

4E, _

. 7[”616’,_.+7l"52 O"y+7('66 r'zy (1
Polx

A71H, pot AYAY AYE, 1%, 1'w, e
£ 7 42l o w4sE A AP ¢
A% 448 Ve, 27 Ge% 2ol & 4 A

t'a=(x u— 7 p— 1 W Bl +mimy+niny)
a5 =207 y— 1 2= WO & +mmi+nnd)

1= 7 u+2(x y— 7 p— 7 ) EL+mimb+nin)
olx, I, mi, m¥E 7 FEANMY WTAHE e}

W, ru, T el S8 VA R5%E A% &
A 5ol

_32_

T R

o SN e
Vy -
L

a9 1. 4 93 AdA Y 7 wge] §3,
Fig. 1. Four-terminal resistor and stresses of
each direction.
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Fig. 2. Model of polysilicon crystals.
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Fig. 3. Cross section and top view of pressure
Sensor.
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Fig. 4. Normallized stress on the diaphragm
according to aspect ratio of rectangular
diaphragm.
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Fig. 6. Photograph of fabricated sensor pattern
(4mm X Smm).
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Fig. 7. Photograph of test system.
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Flg. 8. Characteristics of pressﬁre sensitivity.
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Fig. 9. Hysteresis of sensor output according to
temperature.
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Fig. 10. Non-linearity change of sensor output
according to temperature.
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Fig. 11. TCS and TCO characteristics of the

presswre sensor.
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