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The equation of resonant frequency is f, = 1/2nVLC, where f, is the resonant fre-
quency, L and C denote the inductance and capacitance, respectively.

For the fixed chip area, we found that a 3-layer features a higher inductance. The
difference of inductance between one-layer, three-layer, and three-layer with five air-
bridges (the proposed resonator) based on the simulation results in advance design sys-
tem were demonstrated in Figure S1. As shown in Figure Sla, the size information of these
three structures is all the same: inner radius, conductor width, conductor spacing, and the
number of turns.

The simulated inductance of these three structures (one-layer structure, three-layer
structure, and three-layer structure with five airbridges) is shown in Figure S1b, where we
see the highest inductance is achieved by using three-layer structure with five airbridges,
while the one-layer just achieve the lowest inductance.
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Figure S1. (a) Geometry and (b) inductances of the one-layer, three-layer, and three-layer with five
airbridges structures.

The capacitance and S-parameters of the structure with and without the inner inter-
digital structure were simulated and shown in Figure S2. From Figure S2a, the interdigital
capacitor provides higher capacitance values, which compensate the capacitance for the
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proposed resonator according to f, = 1/2mVLC. As a consequence, higher capacitance
value decreases the center frequency from 2.28 to 2.0 GHz. In addition, the performance
of S-parameters was improved with better suppression out of the working frequency with
the transmission zero of Sz changed from -10.77 to —46.33 dB, as illustrated in Figure S2b.
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Figure S2. (a) Capacitance and (b) S-parameters of the resonator with and without the inner inter-
digital structure.

The initial concentrations of glucose solutions of 0.2, 0.5, 1, 2, 3, 4, 5 mg/mL were
prepared as:

e  The anhydrous glucose was weighted by a high-precision lab balance (a precision of
0.001 g) with a glassine.

e  The deionized (DI) water was quantified by the graduated cylinder and transferred
to the beaker.

e  Put the anhydrous glucose into the beaker and stir with the glass stirring rod.

e The mixed glucose solutions were stored in tubes.
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Errors exist during the process, especially in weighting the anhydrous glucose and
quantifying the DI water, however, the high-precision balance and careful operation may
control these errors to an acceptable level.
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Figure S3. The center frequency of Si1 with DI water, 0.1, and 0.2 mg/mL glucose solutions. .

We measured the glucose solution with concentration of 0.1 mg/mL, it didn’t show a
significant frequency shifting from the DI water, while the solution with concentration of
0.2 mg/mL showed an obvious frequency shifting, as shown in Figure S3. Thus, the mini-
mum detectable concentration of the proposed glucose sensor is set as 0.2 mg/mL.
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Figure S4. E- and H-field distributions on planes perpendicular to the resonator.
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The E- and H-field distributions in the space above the proposed sensor with a dis-
tance of 1 mm were simulated and demonstrated in Figure S4. For a better illustration, the
scale of the E-field distribution is set as 100-30,000 V/m and that of H- field distribution is
50-1000 A/m. Despite of the strongest electromagnetic fields distributed in the airbridge,
there are still sufficient E- and H-field distributions in the space above the proposed reso-
nator especially above the airbridge region.



