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Support Information

1. Current distribution at 1.3 GHz and 3.4 GHz

Figure S1. Simulated current distributions for the graphene-flakes antenna at 1.3 GHz
and 3.4 GHz.

At 1.3 GHz, the current distribution is along the same direction (+x) as shown in
Figure Sla, while the current distribution is opposite along y-axis, which means the
radiation cancelled with each other along y-axis as a result. On the other hand, the
current distribution of 3.4 GHz is totally different. The current distribution at the
middle part of the antenna is opposite to the left and right arms, inducing the
reduction of the electrical length.

2. The XPS spectra of GFs and Me-CNTs
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Figure S2. (a) The XPS survey spectra of GFs and Me-CNTs. (b) Ols XPS spectra.



The survey spectra of GFs and Me-CNTs are shown in Fig. S2 (a). It is obvious that

the materials have high purity and are absence of other elements. Fig. S2 (b) presents
the Ols spectra.

3. Parameters of the antennas

Table S1. Parameters of the proposed antenna

L; (mm) 6 L, (mm) 10.8
L; (mm) 16 L4 (mm) 7.2
wi (mm) 6 w, (mm) 4

w3 (mm) 2 0 0.367

4. Parameters for the calculation of atomic ratio

Table S2. Parameters for the calculation of atomic ratio

Atomic%  Area(P) (CPS-el) SF TXFN
GFs (Cls) 89 54546.36 1 1110
GFs (Ols) 11 20679.36 2.8 1216

5. Square Ohmic resistance

Table S3. Square Ohmic resistance

Nws-Ag 0.2 Q/Squ GFs 4 Q/Squ
Me-CNTs 2 Q/Squ MR = 1:1 0.6 Q/Squ
MR =1:5 8 Q/Squ MR =1:10 20 Q/Squ
MR =1:20 40 Q/Squ Semi-CNT 59 Q/Squ

6. Comparison with other dipole antennas

Table S4. Comparison with other dipole antennas

Characteristics Substrate Band/frequency Bandwidth

This work PDMS Dual/1.3 GHz, 316 MHz
3.4 GHz 773 MHz




[1] Soda-lime glass Single/1.5 GHz 500 MHz
[2] PET Single/1.8 GHz 190 MHz
[3] PI aerogel Single/2.4 GHz 62.1 MHz
[4] Felt Fabric Dual/2.2 GHz, 3 GHz 100 MHz

The comparison with other works is presented in Table S2. The proposed graphene
antenna of this work has good dual band performance and bandwidths of 316
MHz/773 MHz at 1.3 GHz/3.4 GHz, which used in radio positioning and 5G
communication. The antennas presented in Ref. [1], [2], [3] have smaller bandwidth
and single band. Though the antennas proposed in Ref. [4], the bandwidth of 100
MHz is poor. The good performance might be due to three reasons. The geometry of
the antenna was designed as a dual band antenna with wide band width, the
fabrication process can achieve high accuracy, which is important for transferring

design to a prototype and the materials have high purity.
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