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Harvesting electromagnetic energy and converting it to useful DC power is not new 
and has been researched in the context of high power beaming in 1950s. However, for 
biological hazards concern, high power wireless transmissions are regulated by the 
relevant telecommunication authority. Due to the regulation of transmitted power, 
converting the radiated electromagnetic energy from the wireless transmission to a DC 
voltage comparable to the supply voltage of a standard battery posed a very 
challenging task.  

The block diagram of the proposed circuit is shown in Figure 1. 
Each receiving antenna captures the incident 
electromagnetic wave and converts to a small 
alternating current (AC) signal. This small AC signal 
is fed to the charging circuit system and is rectified 
to DC. To increase the DC voltage level, two or more 
modules can be connected in series. Hence low 
strength transmitted EM wave can be amplified to 
give a significant output power. Figure 2 depicts the 
experimental setup of the charging system. 
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By moving the test distance 
to 3 m, the required 
transmitted power was 22.25 
dBm (about 168 milli-watts) 
in order for the circuit to 
function.  Figure 3 shows the 
measured DC voltage across 
the storage capacitor with 
respect to time.  
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Figure 3 

In less than 30 seconds, the output voltage 
exceeded 2 V and finally charged up to 
approximately 2.7 V. From the experimental 
results, it is very encouraging to see that the 
proposed circuit functions well even when the 
wireless transmission is below 1 watt.  The DC 
voltage achievable is also much higher than a 
standard 1.5 V battery, which can be used for 
most practical electronic circuits.  
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