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R Y-AAZ vlAErIeE @48 T wokel 4E slwel o8] = 100 nm-Av30 nm-
NiCr/150 nm-Si;Ny/300 nm-SiOy/150 nm-SiN, BeFAbE 42319 o, o) AL HA #9} ﬁﬂzﬂo% 2wy o
2= A4S YHUNE A 7 B9E Ealeich SIN/SIO/SIN, olo TS FUAT 02 A} 3
7] Y15k o] thololZ o] Ko NiCr W Au whehg 2)7} 21 F&sto] Futatato o] BF oo ofgh 3
E4E F B2 ANY 5 Ach FHH chojolm o) Aatell 22k gl SN2 KOH F-&-lol] o3 4
2|2 ojuhd AlzhA] 4%*47—.* Hajs dgkg 5] tlololZ @l FAle AfH o] Sttt thojef o] A
717} 3x 3 mm’, 4x4 mm’” 2 Sx5mm'e WA= zkzh 0~ 126.64 kPa, 0~79.98 kPa ' 0-~46.66 kPa2] o2l
Yol Al MEHol Bae gy EAS L]—EJ(LHO“ o, ol Mol tedRnE zhzl oF 20.69 nW/kPa, 26.70
nW/kPa 2 39.33 nW/kPa2 A, tholopalo] 7|7} Zv}at-% dHZ L § /MC’M

Abstract — An optical intensity-type pressure sensor has been fabricated by coupling multimode optical
fiber with 100 nm-Au/30 nm-NiCr/150 nm-Si.N./300 nm-Si0,/150 nm-Si;N, optical reflection layer sup-
ported by micromachined frame-shape silicon substrate, and its characteristics was investigated. For the
application of Si;N./SiO,/Si:N. diaphragm to the optical reflection layer of the sensor, NiCr and Au films
were deposited on the backside of the diaphragm by thermal evaporation, respectively, and thus optical
loss caused by transmission in the reflection layer could be decreased to a few percents. Dielectric di-
aphragms with uniform thickness were able to be also reproduced because top- and bottom-Si;N, layer
of the diaphragm could automatically stop silicon anisotropic etching. The respective pressure ranges in
which the sensor showed linear optical output power-pressure characteristics were 0~ 126.64 kPa, 0~79.
98 kPa, and 0~46.66 kPa, and the respective pressure sensitivities of the sensor were about 20.69 nW/
kPa, 26.70 nW/kPa, and 39.33 nW/kPa, for the diaphragm sizes of 3X 3 mm’, 4% 4 mm’, and 5X5 mm’,
indicating that the sensitivity increases as diaphragm size increases.
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Fig. 1. Process sequence for the fabrication of Au/NiCr/N/
O/N optical reflection layer.

wt%<] KO #%@! 2 0+1 CA ﬂizww
TAIZHE ot ofukA] X ZES Fle] N/O/N tholoj ;S |
Z3lgict. ojw} AeErgel Zo|ddk AztgE o

N

‘

145 pm/min. 3k, 2528 A A M AREEE 3Rt
Apete 3o FEAg D 5 Fuabg S 7hxof 3o
2, N/ON 22 Yol glueF o £ WA 30 nmo] FA|2
NiCr& Z23% §, #ukalgo] ¥ o 100 om F7]
7 13528 FukalaS A zagch 7] 2t
dhe} FAE APLUHE ZAAT

2.2 HINEICIS] M= & EEERQ 7Y
Au/NiCr/N/O/N tho]o} i all_‘,} FAG e Ajtele

#2283, A 6H, A 33, 1997

/ Epoxy
610 mI m &2 NON film
" A 4 I~ Si-sub
Au/Nicr / /
Fiber
bundle
Light -—m Detector
source
(a)

2.5 um core(multimode)

4 T

R

Transmitting fiber
Receiving fiber

Probe diameter '
(260 umx3=780 um)

(b)

Fig. 2. Cross-sectional diagrams of (a) sensor header and (b)
optical fiber sensing probe.
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Fig. 3. Schematic diagram of measurement set up.
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Fig. 4. Scanning electron microphotograph of N/O/N di-
aphragm overetched with KOH solution(in tilted view).

Fig. 5. Scanning electron microphotograph of diaphragm aft-
er silicon bulk micromachining(in bottom view).
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Fig. 6. Optical transmission and absorption spectra of opt-
ical reflection layer.
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Fig. 8. Optical output power-differential pressure charac-
teristics of pressure sensor.
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