Sneck@.

Research Consortium in Specklied Computing

Micro-Watt Radio Transceivers Operating
around 10GHz

Chi Jeon Hwang
Supervisor : Dr Khaled Elgaid
University of Glasgow

c/hwang@elec.qgla.ac.uk

Bo._ .2 B

[|h|1"Fﬂ.q]'TV "-..”n"F‘ R&ITY (A
RESEARCH University
MNAPIER UNIVERSITY COUNCILS UK fh-‘.h'.ltl'l-n'h'.

m_,ﬁ;_.m-,. LA NEVRLGH ok Andiaii



mailto:cjhwang@elec.gla.ac.uk

* Requirements of RF Transceiver for WSN.
 Transceiver Architecture.
* Individual Circuit Design.
- Oscillator Design & Performance
- Amplifier Design & Performance
- Switch Design & Performance
- Detector Design & Performance
 RF Transceiver.
e Summary.




B « Compact size for low cost and wide range
applications.

* Ultra-low power consumption(<1mW) for using
small size battery and renewable energy source.

« Connect directly to analogue interface to
communicate with baseband layer.

 Ultra-low power consumption is the most
important issue for RF transceiver of wireless
sensor networks (WSN).
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* Fundamental Frequency : 10.1GHz
* Oscillator Output Power : -15dBm
*Power Consumption : < 0.4mW (Vd=0.3V, 1d=1.3 mA)

« Harmonic Rejection : -32.7dBc

_ 6




| Ry —
g =
— )

HEMT Device

§--_-F-

50Q

B cew

Source Inductance for stability




20
—_— Gain
m | F@a
T g ] e
» D _ﬁé“’/ /5 N———] SIM
g . A | N7
2 y, / — MEAS
A%
© 40
(al
S\
_BD | | | | | | | | | | | | | | |

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
freq, GHz

* Centre Frequency : 10GHz

* Amplifier Gain : 6.8dB

* In/Out Return Loss : -10dB and -18dB

* Power Consumption : < 0.4mW (Vd=0.3V, 1d=1.3mA)
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* Centre Frequency : 10GHz
* Insertion Loss : -1.85dB
* |solation : -23dB
* Input / Output Return Loss : <-15dB
* ON/OFF State Bias Condition : 0.4V, -1.2V (Gate Voltage)
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Demodulation (100KHz), RF input Power : -10dBm
Input Matching

* Centre Frequency : 8.1GHz
* Sensitivity : 6mV @ -36dBm
* Input Return loss : <-22dB

* Maximum Data Frequency : 510KHz
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» Using the direct detection transceiver for ultra-low power
consumption.

» Design and measurement of individual circuit.

o Obtaining the total power consumption less than 1mW for RF
transceiver circuits.

o Transceiver size of 12mm x5mm.

o Implementation of working sample.
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