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Purpose : Realize of in-vivo wireless communication system
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Communication Specifications
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Spectrum Analyzer Human body equivalent
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Human body equivalent thickness [cm] Human body equivalent thickness [cm]
Frequency [HZz] 300k | 1.0M 3.5M | 13M 35M | 2.45G
Attenuation [dB] 45 51 o4 47 39 90
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b i1:3: O RAN S ASK | FSK | PSK | PIM
—P (ASK, FSK, PSK) | Attenuation (Noise)| poor | good | good | good
O FR 13 BRI Power Consumption | good | poor | poor | good
Bit rate fair good | good poor
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Charge-up phase
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Data transmitting phase

Wireless Communication System with Pulse Interval Modulation (PIM)

inside human body
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External coil structure

Turns : NV

Selef-inductance : L1
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Conclusion
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Antenna Coil Structure

Internal coil structure

Ferrite area coil line

Mutual Indtuctance

tablet : good , capsule : fair

) Biot-S&vart law M=BS{+BS +-- -+fB SN»
: mm Sy, - inner coil area of the n-th turn
chi : B = =—=N1 2 n
Corg _2mm_ | femite o " N2 : turn number of inner coil
u : permeability _
~— | : current Coupllng factor M
_%5 4 mm . . =
«: N1 : turn number of outer coil L1-L2
tablet structure . . .
(line width : 500um) core w/o ferrite core | with ferrite core
chip | 15 mm structure tablet | capsule| tablet | capsule
30 cm cubic self-inductance Ly |304 nH | 343 nH| 142 uH | 243 pH
coupling factor £ |0.0032 | 0.0019 | 0.095 0.066
450 uH Voutside-pp 120mV ]| 75 mV 1230 mV ] 125 mV
capsule structure
17 turns Without ferrite core : same outer shapes
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