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Supplementary note 1: The modulus and thickness of each layer of the temperature and
salinity sensor is summarized in Table S1. Based on equation (1), we calculated the effective
modulus for the multi-layer sensor.
N
E=h" 1(2 El.hl.)
(1)

Here, 4 (21.31 pum) is the total thickness of the sensor, and 4; and E; are the thickness and
modulus of each layer respectively, as listed in Table S1. The effective modulus of the sensor
is determined to be 3.66 GPa.
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Figure S1. Simulation results of strain distributions in the rectangular pressure sensor under
hydrostatic pressures from 1 MPa to 15 MPa.

Before test After test

Figure S2. Optical microscope images show the comparison of the rectangular pressure sensor
before and after cyclic loadin test.
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Figure S3. Simulation results of strain distributions in the circular pressure sensor under
hydrostatic pressures from 1 MPa to 15 MPa.

Before test After test

Figure S4. Optical microscope images show the comparison of the circular pressure sensor
before and after cyclic loading test.
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Figure S5. 15 cyclic loading/unloading test resutls of pressure sensors in rectangular, circular
and spike shapes, respectively.
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Figure S6. Simulation results of strain distributions in the spike pressure sensor under
hydrostatic pressures from 1 MPa to 15 MPa.
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Figure S7. Comparison of strain distributions in the rectangular, circular, and spike pressure
sensor under hydrostatic pressures from 1 MPa to 15 MPa.
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Figure S8. Optical microscope images show the comparison of the spike pressure sensor
before and after cyclic loading test.
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Figure S9. Optical image of the setup for the pressure vessel, pump, and chiller.

Table S1. The modulus and thickness of each layer of the sensor.

Layers Young's modulus (MPa)
Polyimide (7.6 um thick) 2500

Cr (10 nm thick) 140000

Au (100 nm thick) 78000

Polyimide (7.6 um thick) 4020

Parylene C (6 pm thick) 3200




