Supplementary Material
Theory of acoustic radiation force and potential
Assuming the diameter of the particle to be much smaller than the wavelength, then the force F that acts on a rigid sphere with a radius of R is modeled by the acoustic radiation potential U, and is given by25 
,
where p and u are the root mean square (RMS) values of the pressure and velocity, respectively, in the wave at the point where the particle is located; c is the propagation velocity in air, and ρ0 is the air density. In terms of the velocity field u, we have37
,
.
The relationship between the acoustic radiation potential U and the force F acting on the sphere is presented as26 
,
For the purposes of comparison and computation, expressions for the radiation potential and force that are independent of the radius are defined as 
,
.
Once the force acting on the object is larger than its gravitational force, the object can be levitated. The positions where levitation occur correspond to the positions of minimum acoustic potential. Since the behavior of a sphere in the neighborhood of minimum potential is similar to that of a harmonic oscillator, the restoring force constant  can be defined in the neighborhood of a minimum potential26
. 
The dimensionless restoring force constant is found to be useful for comparing the positioning capabilities of various potential minima for modes of the same or different geometries. The larger the elastic constant, the better stability of the elevated particle at the trap.
Measurement of material properties of IXPP ferroelectret films
[bookmark: _GoBack]The quasi-static d33 coefficient of IXPP ferroelectret films was measured with an electrometer (Keithley 6514) by using the direct piezoelectric effect given by 
,
where Q and F are the induced or released charge and the applied force, respectively. In this measurement, a weight was manually removed from the test sample and an integration of the generated charge over 10 s was recorded. 
Dielectric resonance spectra (DRS) are an intensively used tool for the investigation of several important material properties such as the capacitance C, Young’s modulus Y3, resonance frequency fr and permittivity ε33, of piezoelectric samples. In our measurement, a high-precision impedance analyzer (Agilent 4294A) was employed to perform the measurement of DRS of the prepared samples. The area, thickness, and density of the IXPP films were obtained by measuring and weighing the samples directly. The Young’s modulus Y3 of the film is obtained by using41
.
where fa and t are the anti-resonance frequency and thickness of the IXPP films, respectively.
Measurement of surface displacement of IXPP films
The surface displacement of these samples was measured with an interferometer (OFV-534, POLYTEC) for the purpose of analyzing and simulating the performance of the IXPP ferroelectret films. A sinusoidal voltage (100 Vrms) was applied to the IXPP test sample while the surface vibration was recorded by the interferometer. In order to show the variation of vibration amplitudes across the area of the prepared IXPP films, profile scans were performed on these samples by using a dual-axis measuring platform.
Measurement of ultrasonic performance of IXPP films
Measurements of the ultrasonic performance of IXPP ferroelectret films were performed with a calibrated 1/8 inch microphone (Type 4138) from Brüel & Kjær placed about 10 cm away from the IXPP actuator on the main axis. The IXPP films were used as an actuator in this study with one side glued on a PMMA plate.  A power amplifier (B&K 2713) was employed to provide a driving voltage of 100 Vrms to the IXPP ferroelectret actuators. A signal generator from GWINSTEK (AFG-2225) and an oscilloscope (DSOX2002A) from KEYSIGHT were introduced for signal generation and recording, respectively. 

