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The working principle of the DVD-based TENG can be explained by the coupling between 

triboelectrification and electrostatic induction. With an applied force, the two friction layers 

are brought into contact with each other. According to the triboelectric series, electrons are 

injected from Cu to the polycarbonate (PC) substrate of the DVD, resulting in net negative 

charges (σ) at the surface of PC. As the force is withdrawn, the contacting surfaces are 

separated, and an electric potential difference is then established between the Cu and the Al 

electrodes. Thus, electrons would be transfered from the Al electrode to the Cu electrode to 

neutralize the positive triboelectric charges. For simplification, the equivalent circuit of the 

TENG with an external load R is illustrated in Fig. S1(a), in which the TENG can be regarded 

as a parallel plate capacitor. Based on the electrostatic induction and conservation of charges, 

we have:
1,2

 

−𝜎 = 𝜎1 + 𝜎2 

𝜎1 = −
𝜎

1 + 𝑑1 𝑑2𝜀𝑟𝑑⁄
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Where σ, σ1, and σ2 is the charge density on the surface of PC layer, Al electrode, and Cu 

electrode, respectively. d1 is the thickness of the PC layer, d2 is the distance between the two 

plates and εrd is the relative permittivity of the PC. Because d1 and εrd are constant values and 

the triboelectric charge density σ is stable for a long time,
2
 σ1 is dictated by the gap distance 

d2. During a pressing and releasing cycle (see Fig. S1 (b, c)), the variation of d2 will result in 

the distribution of charges between Al and Cu electrodes through the external load, which is 

the experimentally observed electric current.  

 

Fig. S1 Working principle of the DVD-based TENG. 

 

Fig. S2 gives a detailed atomic force microscopy (AFM) section analysis of the PC substrate 

detached from a waste DVD. As we can see, the pits are about 200 nm in depth. The distance 

between two adjacent pits is about 1.6 μm. Therefore, the PC substrate with periodic 

nanostructures can work as a friction layer of TENG. 
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Fig. S2 AFM section analysis of the PC substrate detached from an used DVD. 

 

In the case of reverse connection, the negative output signals were measured. As shown in Fig. 

S3, the results showed almost the same peak values of the open-circuit voltage and short-

circuit current as the ones we got in the forward connection. But the polarities of the signals 

were reversed. This phenomenon confirms that the electric signals were truly produced by the 

TENG. 
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Fig. S3 The measured (a) open-circuit voltage and (b) short-circuit current of the TENG in a 

reverse connection. 

 

Fig. S4 shows the regulated voltage after applying a commercial Zener diode. All the peak 

values keep at a constant of ~ 105 V, indicating a perfect voltage regulation. Thus, using this 

regulated voltage to drive the photodetector is a fundamental solution to fine quantitative 

study. 
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Fig. S4 The measured voltage regulated by a commercial Zener diode. 
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