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Abstract:

In recent years, low-power transceivers have found wide applications in medical engineering. In this
paper, the system design and simulation of a low-power implantable receiver are presented for the case
of stimulating brain cells. The receiver shows a high data rate in the industrial scientific and medical
(ISM) band for being used in a bidirectional wireless full-duplex link and communication between the
implanted system and the outside world. The proposed receiver has a non-coherent structure and
operates at a frequency of 2.4 GHz with on-off keying (OOK) modulation. This receiver has a bit error
rate (BER) of less than 0.001 and a data rate of 100 Mbps. The simulation results of the proposed circuit
show a 26.4 dB gain (S21), a -39 dB input return loss (Si11) and a 5.22 dB noise figure (NF). The
simulation results are in good agreement with the analytical calculations.
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Figure (1): Block diagram of a full-duplex communication link
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Figure (2): The transceiver system for recording brain signals [3]
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Figure (3): The types of pulse receivers [5,12]
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Figure (4): The pulse receiver with OOK demodulation [5]
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Figure (5): The frequency ranges of narrowband receiver and broadband transmitter in the full-duplex link [5]
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Figure (6): The block diagram of the proposed full-duplex communication link
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Figure (7): The BER chart relative to SNR for a receiver with OOK detection [43]
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Figure (8): Block diagram of the receiver components
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Table (1): Comparison of specifications of some applied receivers in medical engineering
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Non-coherent (Non-coh.)

On-off keying

Bit error ratio

Noise figure

Implant

Full duplex

Power dissipation

10 Super regenerative receiver (SRR)

11 Signal to noise ratio

12 Data recovery

13 Differential phase shift keying

14 Low noise amplifier

15 Squarer

16 Radio frequency

17 Selectivity

18 Power spectrum density

19 Mixer

20 Local oscillator (LO)

21 Federal communications commission
22 Specific absorption rate

23 Sensitivity

24 Input-referred third-order intercept point
25 Analog to digital converter

26 Wireless body area network

27 Medical implant communication service
28 Intersymbole interference
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