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Conclusion: We have presented a spherical array self-mixing oscil-
lator antenna. The beam steering antenna with considerably constant
pattern can be realised without using the sophisticated phase shifters
by using the injection locking technique. The application of interest is
a steerable feed for a reflector antenna.
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Ultra-wideband (from DC to 110 GHz) CPW
to CPS transition

S. Kim, S. Jeong, Y.-T. Lee, D.-H. Kim, J.-S. Lim, K.-S. Seo
and S. Nam

A new ultra-wideband, low-loss and small-size coplanar waveguide
(CPW) to coplanar strip (CPS) transition which can be used from DC
to 110 GHz is presented. The proposed transition connects CPW with
CPS by the reformed air-bridge. Two ground planes of CPW are tied at
their ends by a linc and the centre of the line is connected to the
ground strip of CPS by another line. Owing to the symmetry of the
proposed structure, the currents of two ground plancs of CPW are
combined with the same phase and transferred to the ground strip of
CPS. With height of 3 um, the signal line of CPW passes over two
connecting lines and is connected to the signal strip of CPS. For the
back-to-back transition structure, insertion loss <1 dB and return loss
>15dB are obtained from 0.5 to 110 GHz.

Introduction: Coplanar waveguide (CPW) and coplanar strip (CPS)
transmission lines are typical uniplanar structures which have many
attractive features for use in monolithic microwave integrated circuits
(MMICs). They allow series and shunt mountings of devices in a
circuit. The fabrication process is simple since there is no backside

processing. Moreover, they are usually less dispersive than microstrip
lines.

The transitions between CPW and CPS are often used to exploit the
advantages of uniplanar structures. CPW to CPS transitions are widely
used in uniplanar balanced circuits such as mixer [1], antenna [2] and
various other uniplanar circuits.

Much work has been carried out on the development of broadband
transitions between CPW and CPS. Some has been reported with the
insertion loss <1dB at the frequency range of 0-4.8GHz [3],
1.6-7.0 GHz [4] and 0-50GHz [5]. However, these approaches are
band-limited, so ultra-wide applications up to W-band are not possible.
Conversely, the proposed transition can be used up to 110 GHz.

Circuit configuration: To realise broadband transitions, some
researchers have adopted radial stubs [4] or hollow circular patches
[3]: however, these structures are band-limited owing to the frequency
dependency of the radial stub and the hollow circular patch. A
different approach using a simple air-bridge structure was proposed
for the very wideband CPW to CPS transition [5]: however, although
the structure achieved the bandwidth over 50 GHz, it cannot be used
up to W-band.
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Fig. 1 Top view of back-to-back configuration of proposed CPW to CPS
transition (dimensions in jm)

Fig. 2 Side view of proposed CPW to CPS transition

By reforming the air-bridge structure which connects CPW to CPS,
we present a low-loss and ultra-wideband CPW to CPS transition which
can be used up to 110GHz. Fig. 1 shows the top view of the back-
to-back configuration of the proposed transition with its dimensions.
The side view of the transition is presented in Fig. 2. The semi-
insulating GaAs substrate is 650 um thick and the dielectric constant
is 12.9. The thickness of the second metal is 2 pm, the thickness of the
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first metal 0.5 um. The second metal is used for the signal lines and
ground planes of CPW and CPS. The first metal is used for the line
connecting two ground planes of CPW. 1t is also used for the line
connecting the ground strip of CPS with the line which connects two
ground planes of CPW.

As shown in Figs. 1 and 2, the proposed transition connects CPW
with CPS by the reformed air-bridge structure. The two ground planes
of CPW are connected at their ends by a short first metal line the centre
of which is connected to the ground strip of CPS by another first metal
line. Compared with the structure proposed in [5], this transition makes
the currents flowing on two ground planes of CPW be combined
with the same phase and transferred to the ground strip of CPS. We
believe that this symmetric combining structure improves the high
frequency characteristics of the proposed transition up to 110 GHz.
With height of 3 pm, the signal line of CPW passes over the first metal
lines connecting CPW with CPS and is connected to the signal strip of
CPS.

Experimental results: A back-to-back transition circuit was fabri-
cated on a 650 um semi-insulating GaAs substrate. The insertion
loss and return loss of the back-to-back transition were simulated and
measured from 0.5 to 110 GHz. The results are shown in Figs. 3 and
4, respectively. The simulation was performed by Microwave Studio
V3.0, and the on-wafer measurement was done using an HP8510XF
network analyser. The two results agree reasonably well. From Figs. 3
and 4, it is found that an ultra-wideband CPW to CPS transition can
be obtained by the proposed structure, which has insertion loss <1 dB
and return loss >15dB from 0.5 to 110 GHz.
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Fig. 3 Simulated and measured insertion loss for CPW to CPS
back-to-back transition
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Fig. 4 Simulated and measured return loss for CPW to CPS back-to-back
transition

Conclusion: An ultra-wideband, low-loss and small-size CPW to
CPS transition has been developed. It uses a reformed air-bridge
structure to achieve an in-phase current combining in the transition.
The proposed transition has insertion loss <1dB and return loss
>15dB from 0.5 to 110 GHz for back-to-back transition. This simple,
small-size, low-loss and ultra-wideband CPW to CPS transition can
be applied to various uniplanar MMIC circuits at very high frequency.
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Chaos generator via Wien-bridge oscillator
X.-S. Yang and Q. Li

A new chaos generator obtained by designing a controller for the
celebrated Wien-bridge oscillator is presented. The chaotic attractor
exhibited in this generator is globally attractive and stable in the
Liapunov sense and is more practical for engineering problems.

Introduction: The design of a chaos generator has received consider-
able attention and many novel and simple nonlinear circuits exhibiting
chaotic dynamics have been proposed [1-5]. Some well known
examples are Chua’s circuit (and variation and generalisations) [4].
However the Liapunov stability of the attractor, in the sense that every
solution with initial condition near the chaotic attractor still remains
in the vicinity of the attractor, is not guaranteed or clear for the
aforementioned circuits. In this Letter we present a chaos generator
obtained by designing a controller for a modified version of the
celebrated Wien-bridge oscillator. The chaotic attractor exhibited in
this generator is globally attractive and stable in the Liapunov sense
and is more practical for engineering problems.

Circuit equation and design: By means of modifying the Wien-
bridge oscillator with a controller we obtain the following circuit
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