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TRANSMIT-RECEIVE PERFORMANCE ENHANCEMENT OF SC,, sALo.sN ID: 0337
PMUTS THROUGH FERROELECTRIC ACTIVATION

Jihang Liu’, Subhranu Samanta®, Danie! Ssu-Han Chen’, Yan Hong?, Shyam Trivedy’, Duan Jian Goh?, David Choong Sze Wat, i\
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Background and Motivation Results Analysis and Discussion
T T e e =5 T 5 _
candi nitride (Sc,Al,,N) _based witching effect on PMUTs:

micromachined_ultrasonic transducers (PMUTs) have gained significant T —

attention for diverse applications [1]: =CE Curves SR

Time of flight (TOF)  Portable ultrasonic Endoscopic & Noh-Deslm(li\;E
ranginginair  medical imaging Intravascular Testing (NDT) T e e
lectrc feld (MVicm)

2 Fusionopolis Way, Innovis #08-02, Singapore
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* Higher scandium concentrations in Sc,Al-.N films have been pursuedto il L e
boost piezoelectric constant d,; or d,, and electromechanical coupling k.2 Fig 4 ‘“’*'ﬂm Al Gr(8) B EPystorss s ()1 £ corves
5480 Test v Refarance

Residual stress in Sc,Al,_,N laver poses significant challenges for PMUT
erformance, as it strongly affects both resonant frequency and K 2] J\-/‘{j:l\/l/'
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“ Ferroelectric do orientation can be achieved in S¢,AlyN films e oty il
with Sc concentrations above 20% [3]. e e i
<+ Domain reorientation can release residual stress, potentially improving
PMUT performance.
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[ Stress analysis |
eno electrical by ics
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processing analysis St e

o Macharica —
Lt P
analysis Lottt 3 “ Through controlled domain reorientation and intrinsic ~stress

relaxation within the plezoelectric stack, it achieves: :
+1.2.1.7x improvement in electromechanical coupling coefficient K
m(.'“m - 533% increase in transmit displacement sensitivity
Elaerrical SoUEtE - 14-21% increase in transmi pressure sensitivity at 10 cm

Signal(z)

Activation electrical signal

E
gt e 80 This research was supported by A*STAR under “Piezo Specialty Lab-in-Fab
o Time () 2.0 (LiF 2.0)" (Grant No. 12301E0027).
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Random Number Generator Driven by Amplitude-Modulated Internal
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® (TRNG) - # = f1* 1:2 internal resonance ( p %% ¥ ) % = #
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A Piezoelectric
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Driven by Amplltude-Modulated Internal Resoneazi?mr

Ting-Yi Chen', Nilabh Basu?, Chep

-Yang Chang?.
Sheng-Hsiang 9-Yang Changs,

Tseng?, and Wei-Chang Lit23

'Institute of Applied Mechanics, NTU, Taipei, Taiwan
2Graduate Schoo| of Advanced Technology, NTU, Taipel, Taiwan
*Taiwan Semiconducto

T Research Institute, NIAR, Hsinchu, Taiwan

Session Vllla
Emerging Device
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ﬁ ?; d TSRI j Eeorgk 2 £ 855 = % [ A Piezoelectric MEMS
B 3. N N f

1 1
True Random Number Generator Driven by Amplitude-Modulated Interna

Resonance |

G EAFpe kR el £FR L% rCMlOfS;
Integrated Biaxial MEMS Scanning Mirror with Closed-Loop C(:ntio Z
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Adjourn for the Day

Session Vllla: Emerging Device Technologies
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Europe Hall, Second Floor
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