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Abstract: In this research, we investigate the properties of membrane and thin film sensor which is
using magnetic resonance properties. we expect to Si,N, and SiC materials as membrane materials, we
measured thin film stress and properties to find the best membrane fabrication condition. Of the two
membrane, SixN, thin film is the better than SiC thin film. because of an adequate tensile stress and lower
thermal expansion coefficient as sensor structure layer. After performing deposition and patterning thin
film sensor material on Si,N,, we analyzed the magnetic hysteresis and magnetic resonance frequency of
sensor. If the magnetic field which is applied in sensor material is removed, magnetization made by
magnetic field is transited to elastic mode. moreover. energy radiation is induced during the transition and
voltage generates in sensor by energy radiation. At this moment, If voltage generation period is longer,
mechanical vibration is induced and signal is generated by mechanical vibration. we also see that as the
increase of thin film sensor' length and width, magnetic resonance frequency is decreased.
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Fig. 1.Si,N, film stress as a function of the substrate
tempeature and composition.



Membranes ©]-&-3+

oz MM v Y= RS B F Ut A §
#Hol SiN, ¥tet 32 g A4 2EE 800°Ce]
I, A7 A S| = SiH/(SiH+NH3) A
SiH, 33.8%°1™, 2@ ¢] Si,N,o] BEH] FA=
1 ume) 2 ZHF-3-8-2 2X10° dyne/cm?o| T},

o]¢} H]wa| SiC ¥ E.# 212 ECR CVDE ¢ 43}
o ZA3UT F2 oo WE AFLH Wils
23 20] YERQITE SiC Bhuto] AlBE Qo g ALg-
7] 93141 100 MPaR =98] 783 o] EA)slok 3}

]
E AL 2 4 3t} o] HEQ) 7} BEEol] vty
o= gaio] washe A0E BRI
o) o) S2g WrRle] MM T2
& g8k o A% 71AA A= AT A
| as

°
™
0
19

ATE SR 2 A3 29 39 Uehd e
™ SiCel @4 A4 7) 457GPaZ SiN, o e A4
155GPath B3 &2 ks Hon AMAF9
TEZFOE S5 /A AR /R AL ¢ F
At 2t WEH S AN deke XA Eha
A4 W¥H/d (magnetic distortion)o] AH]7] isiA = <+
% SHETE A $8E 7EA0k 3k, IS AAS
7F 3 A2 23 (zero stress)ol JHEFE 208

2 7IAA Axe sicrls] AT RS o] 94

-100

Stress (MPa)

-150 -
T T T M T T T T
400 450 500 550 600 650 700
Temperature (TC)

Fig. 2. SiC film stress as a function of the substrate
temperature.
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Fig. 3. Perperties of Si,N, and SiC membrane.
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Fig. 5. Si,N, Etch rate with respect to RF bias power. (a)
roughness variation before etching, (b) roughness
variation after etching.
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(a) Roughness variation before etching
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(b) Roughness variation after etching

Fig. 6. Surface morphology of Si,N, film before and after
wet etching. (a) Bulk sensor, (b) FeBSi thin film
Sensor.
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Fig. 7. VSM analysis of bulk sensor material (a) and FeBSi
thin film sensor material (b).
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