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Figure 1 Cross-sectional view of the solenoid coil with the 
optimization parameters. The biomedical implant is located at a 
distance of  into the human body.  
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A. Unconstrained 
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B. Geometry Constrained 
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Figure 2 Size constraint effects on maximum achievable B-field. The 
larger the allowable size of the coil, the greater the achievable B-field 
at . 
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Figure 3 B-field vs. distance and   vs. distance for three optimally 
design transmitters with different radii. The shape of the B-field and 
its derivative is similar in all three cases. The slope of the B-field is 
always negative, and always initially becomes more negative. 
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C. Current Constrained 
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Figure 4 For a given current constraint the optimal radius is constant 
for  less than . If the implant depth is moved past , 
then the optimal radius of the coil is equal to Eq. (10).  
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Figure 5 For shallow depths, the optimal radius is constant, and the 
optimal B field is represented by the blue line which is just under the 
safety limit at the skin. As  becomes greater than  the 
radius of the transmit coil increases, and the B-field becomes flatter 
and flatter. The red line represents the B-field for a  just past 

. As  increases past , the corresponding B-field 
(represented by a lighter line for deeper depths) becomes flatter and 
flatter.  

IEEE standard for safety levels with 
respect to human exposure to radio frequency electromagnetic 
fields, 3 kHz to 300 GHz
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