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13.56

0.18um CMOS

PSRR BER 115.2Kbps

12.3mW BER 3.2x10-8

500Kbps

211Kbps BER 9.3x10-7 15

4bit Ctr[3:0]

1X

0.18um CMOS 

115.2Kbps 
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8.7mW BER 3.2x10-7

600Kbps
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In recent years, implantable medical devices are widely used in the treatment of 

difficult-to-treat diseases. Because implanted devices are implanted in the human body, 

near-field coils are adapted to transfer power and data in wireless. In this paper, wireless 

power and bilateral data telemetry system integrated with BPSK forward telemetry 

circuit, PLSK backward telemetry circuit and power control circuit has been designed 

and fabricated in TSMC 0.18um CMOS technology. PLSK modulation scheme brings 

out better power efficiency than the conventional LSK modulation scheme. As power 

requirements of internal chip increase, PLSK data transmission can be demodulated 

normally. Due to improving the unit gain bandwidth, phase margin, close loop gain and 

PSRR of the envelope detector, the bit error rate of PLSK is decreased. During data 

transmission, PLSK causes 12.3mW power loss. The BER has been measured and the 

value is smaller than 3.2x10-8 under the data rate of 115.2Kbps. BPSK demodulator is 

modified as envelope-based structure to decrease the power consumption of the 

demodulator. The BER has been measured and the value is 9.3x10-7 under the data rate 
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of 211Kbps. The power control circuit can output fifteen different power level which 

is controlled by 4-bit control signal Ctr[3:0]. 

Another proposed design is the PPSK modulator integrated with a 1X full-wave 

rectifier. It has been designed and fabricated in TSMC 0.18um CMOS technology. As 

power requirements of internal chip increase, PPSK data transmission can be 

demodulated correctly. During data transmission, PPSK causes 8.7mW power loss. The 

BER is 3.2x10-7 under the data rate of 115.2Kbps and the maximum data rate is 

600Kbps.

Keywords : Implantable device, Neuro-modulation system, Power and bilateral data 

telemetry circuits, BPSK, PLSK, PPSK.


