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A Low-power High-data-rate

Wireless Transceiver for Short Range
Communications
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"N\ bstract

As the population is ageing in our society, there is a tendency
for developing convenient and safe medical electric equipment.
With the development of semiconductor technology, biomedical
electronic systems execute signal amplification and processing
with integrating several chips instead of bulky apparatus
composed of transistor modules and discrete circuit elements.
The evolution of very-large-scale integration technology not only
results in portable medical equipment widespread gradually but
reveals medical telehealth caring era. Patients just stay home
with their physical conditions monitored by the bioelectronic
equipment. The real-time monitored data is further transfer to
the hospital through wireless transmission system immediately.
This enables the doctors to take emergency treatment in time
while abnormal physical situation occurs. Since multi-channel
signals are wildly adopted recently, high-data-rate transmission
is required for dealing with the large amount of data. In addition,
low-power-consumption design is inevitable in wireless sensors.
Therefore, we proposed a low-power high-data-rate wireless
transceiver to satisfy the above mentioned demand.

For low power requirement in bio-medical applications,
phase MUX and edge combiner technique are utilized in the
transmitter to implement high bandwidth efficiency modulation
scheme, D-BPSK. In addition, the proposed injection-dithering
technique can effectively suppress the reference spur resulting
from injection-locked technique in Ring-VCO. In the proposed
transmitter, carrier frequency is generated by edge-combiner
based PA and multi-phase low frequency oscillator, which
significantly reduces the system power consumption. Besides,
phase-MUX-based transmitter is much immune to noise from
environment and PVT (process, supply voltage, and temperature)
in CMOS process. Furthermore, the proposed injection-dithering
technique can suppress the reference spur caused by injection-
locking technique, and maintain the quality of transmit data.

The proposed wireless receiver adopts the characteristics of
D-BPSK transmission. The phase change composed of high-
frequency signals through input matching network and LNA is
filtered out, which results in the LNA output variation. Therefore,
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this amplitude variation is detected by an envelope detector. The
envelope detector generates a pulse, and then we know that the
transmitter pass over a "1" signal. After RZ-to-NRZ conversion, we
can restore the signal. Therefore, the down-conversion mixer, a
PLL for precise phase information, and a power-hungry analog-
to-digital converter are not required, which achieves low power
target for biomedical applications.

In this transceiver design, we highlight innovations and full

integration:

1. An innovative wireless D-BPSK transceiver can support
10Mbps data rate within 2-meter transmission distance.

2. The proposed wireless transmitter achieves low-power and
high-efficiency operation with the help of edge combiner
and phase-MUX technique, and the output reference spur
has 9.5dB improvement with the proposed injection-
dithering technique.

3. 3.The proposed wireless receiver adopts phase to amplitude
conversion by matching network and LNA and achieves
15Mbps and -62 dBm. It draw only 1.09mW, achieving an
FoM of 73pJ/bit.

Fig. 3 / Measurement setup
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