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A 400-MHz Super-Regenerative Receiver with Digital
Calibration for MICS Applications in 0.18-pm CMOS Process
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Today's aging population is driving the demand far more-advanced heallhcara davices, such as wiraless
implant devices that can monitor and collect a patient's health information. New low-power radio-frequency
{RF) technologies are helping the development of innovative medical tools which are capable of wirelessly
transmitling patient health data.

Comnventionally, low-frequency inductive links are the prevalent method of communication with data rales of
1-30 kbps. However, inductive lnks usually need an extemal programmer 1o contact the skin of the patient
over the implanted dewvices. In order to owvercome the limitation of inductive links, such as short range and
low data rate, medical implant communications service (MICS) band allocaled in 402 MHz 1o 405 MHz are
recently adopted. The allocation of this band supports the use of longer-range and high-speed wireless
lnks.

In this work, a receiver for the medical implant application is designed. It is operated in the MICS band,
consumeas lower power, and meaeis the requirement of the data rate. The proposed architecture of the
super-regenerative receiver, is composed of a low-noise amplifier (LMA), a balun, a digitally-controlied
oscillator (DCO), an envelope detector, a demodulator, and three calibration loops. Theee calibration loops
{Q-enhancement loop, frequency calibration, and pulse-width adjustment loop) are added to facilitate the
function of the super-regenerative receiver, Q-enhancement loop improves the quality facior of the DCO o
acquire a better selectivity. Frequency calibration adjusts the DCO frequency to the MICS band.
Fulse-width adjusiment loop adjusts the guench signal to help the demodulator demodulate the an-off
keying signal. With the Q-enhancement loop and the pulse-width adjustment loop, the quench current can
be generated inside the chip instead of the off-chip quench signal, and the number of the external
components is reduced, Conventionally, a phase-locked loop is employed to acquire the initial frequency
locking, but the PLL closed-loop settling time will prodong the tum-on time of the RX, In this work, an
open-loop digital circuit, frequency calibration, is proposed (o reduce the lurm-cn time.
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