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Switchable VCOs
Cover Multiple Bands

This new class of high-frequency oscillators generates the different frequency
ranges needed for multiple-band communications systems.

TUNABLE VOLTAGE-CONTROLLED OSCILLATORS (VCOs)
are essential components in microwave trans-
ceivers. One challenge in designing receiv-
ers, transmitters, and transceivers that must

serve multiple wireless/frequency standards
involves finding the right combination of
VCOs that can cover multiple frequency bands,
while also meeting space and power-consumption
requirements for the system.

Fortunately, the design team at Synergy Microwave Corp.
(www.synergymwave.com) has developed multiple-band
tunable oscillators using a switched-resonator approach,
keeping package sizes small while minimizing phase
noise and power consumption. A number of standard
models have been developed, but custom combinations
of frequency bands are available.

Attempts at constructing multiple-band frequency
sources have included combining different VCOs, although this
approach can lead to large circuits with high power consump-
tion to minimize phase noise. A more attractive solution is a
single source with multiple-frequency-band coverage. This has
been done through the use of switched capacitor (C) arrays and
switched inductors (L) with RF/microwave oscillators.

However, traditional switched LC resonators often suffer
degraded performance due to the parasitic effects of the switch-
ing transistor, resulting in delayed startup conditions and also
poor phase noise performance. Inductive switching can also be
achieved by means of electromagnetic (EM) coupling, where
the equivalent inductance of a primary coil is changed by a tun-
able driving current in a secondary coil via magnetic coupling.
This approach can achieve wide tuning ranges, although with
aboost in power consumption because of the driving current.

This switched-resonator approach provides a significant sav-
ings in physical size and power consumption compared to the
use of separate switched VCOs, while still providing multiple-
frequency band coverage for multimode wireless communi-
cations systems. Synergy offers both approaches in its DBO,
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2. Dual-band DBO oscillators are
supplied in compact housings
measuring just 0.3 x 0.3 in.

1. Dual-band SBRO sources housed in 0.5 x 0.5 in.
packages and triple-band SBFC sources packed
in 0.9 x 0.9 in. housings can be specified for
combinations of frequencies through 18 GHz.
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SBRO, and Triple-Band VCO models

7} (Fig. 1), which employ multiple-

coupled planar resonators (MCPRs)

to handle multiple tunable frequency

bands. This technology supports tun-

able frequency ranges from 300 MHz to
18 GHz in compact housings.

For example, one of the SBRO
sources (Fig. 1), the triple-band model
SBVEC, measures just 0.9 x 0.9 in. but
covers frequency bands of 2000 to 2400
MHz, 2400 to 2800 MHz, and 2800 to
3000 MHz with typical phase noise of —105 dBc/Hz offset 10
kHz from the carrier. It uses tuning voltages from 0 to 24 VDC
and switching control voltages of 0 and +5 VDC with less than 1
mA current consumed.

Several DBO dual-band VCO models (Fig. 2) have been
developed and encased in an even smaller housing measuring
just 0.3 x 0.3 in. Model DCO5364-5 provides frequency tuning
from 526 to 636 MHz and 636 to 726 MHz with typical phase
noise of —103 dBc/Hz offset 10 kHz from the carrier. Model
DCO7585-5 combines tuning ranges of 750 to 800 MHz and
800 to 850 MHz with typical phase noise of —102 dBc/Hz offset
10 kHz from the carrier. Both dual-band sources operate with
switching control voltages of 0 and +5 VDC (and less than 1 mA
current consumed) and tuning voltage range of 0 to +15 VDC.
In addition to the frequency ranges above, customers are invited
to submit requirements for their particular applications. i
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