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Abstract
Currently need for ultra low power wireless transmitters in medical applications are inevitable. In this

paper a new transmitter for body-worn and implantable sensor nodes is presented. Most of the sensor
nodes supply their power using energy harvesting instead of a battery, since the power earned by
harvesting is limited, so the average and the peak power consumption of the sensor node must be
minimized. Transmitter blocks which implemented in sensor nodes are too power consuming. So a
new low power Binary Frequency Shift Keying (BFSK) transmitter based on sub-harmonic current
mode injection locking, and edge combining technique has been proposed. The proposed transmitter
was designed to make a mutual communication between sensor node and base station, so there is no
need for complexity at receiver side. In order to reduce the consuming power at transmitter side,
BFSK modulation is done at reference frequency to prevent usage of power consuming low phase
noise oscillator at carrier frequency. A 34MHz reference clock is used and the frequency of reference
clock multiplied by 12 for desired carrier frequency. The phase noise of the carrier at 1IMHz
frequency offset is -117 dBc/Hz. Total power consumption of the transmitter is about 144uW. The
output carrier frequency is 408MHz. BFSK modulation scheme is used at the frequency much lower
than the carrier frequency in order to reduce the power consumption.

Key words: Sensor Node, Low power Transmitter, Sub-Harmonic Injection Locking, Frequency Multiplication,
Ring Oscillator, Edge Combiner.
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