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A Short Range, Low Data Rate, 7.2 -7.7 GHz FM-UWB Transceiver Prototype
J. F. M. Gerrits, C. Henneman, M. Hübner
Constant-envelope FM-UWB is a true LDR (< 250 kbit/s) UWB system. A demonstrator operating in the 7.2 – 7.7 GHz band has been developed.

Ultra-wideband (UWB) technologies are poised to enable
short-range wireless applications such as remote health and
environmental monitoring, home/office automation, and
logistics and inventory control [ 1 ]. UWB systems are more
robust than traditional narrowband schemes to frequencyselective multipath and other types of interference caused by
varying propagation conditions. The low transmit power
spectral density permitted by regulatory authorities actually
extends the battery life of a UWB transmitter and promotes
coexistence with existing wireless communication systems. In
addition, cost and size constraints of the wireless networks
envisioned for these new short-range applications require lowcomplexity RF interfaces, which can be provided by an UWB
transceiver employing frequency modulation (i.e., FM-UWB).
CSEM has developed a hardware demonstrator including both
the RF and the baseband part of the FM-UWB radio. Figure 1
shows a photograph of the demonstrator. Table 1 provides the
characteristics of the FM-UWB demonstrator system.

Table 1: FM-UWB radio characteristics
RF center frequency

7.45 GHz

RF bandwidth

500 MHz

RF output power

-15 dBm

Range

10 m LOS

Raw data rate

31.25 – 250 kbps

Receiver sensitivity

-85 dBm @ BER = 1x10-6

TX, RX switching time

< 100 µs

RX synchronization time

< 400 µs

Work is ongoing to complete the baseband hardware,
implement a low power MAC as well as a number of medical
monitoring applications.
The IEEE802.15 Task Group 6 (IEEE802.15.6) is currently
developing a communication standard for body-area
networks [3], where FM-UWB is a candidate for low data rate,
medical body-area networking applications operating in the
7.25 - 8.5 GHz band common to Europe, US and Japan. The
full (PHY-MAC) proposal combines FM-UWB radio with the
energy efficient, high availability WiseMAC protocol [ 4 ]. FMUWB is also a candidate for short range, wearable Medical
body area networks within the ETSI Project (EP) eHealth.
[1]

Figure 1: FM-UWB High-Band Demonstrator system.

The FM-UWB radio provides reliable communication up to a
distance of 10 meters under line-of-sight (LOS) propagation
conditions. It uses a center frequency of 7.45 GHz for
worldwide unlicensed operation and its signal occupies an RF
bandwidth of 500 MHz. Data rates up to 250 kbps are targeted.
Power consumption of these first-generation IC prototypes is
6 mW in transmit and 15 mW in receive mode. Targeted
power consumption values for the next generation ICs are 4
and 8 mW. The receiver front-end ICs of the prototype have
been implemented in NXP’s QUBiC4X, 0.25 µm SiGe:C
BiCMOS technology [2].
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