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This article presents a double pole double throw (DPDT)
waveguide switch in the Ku band with significantly lower
manufacturing costs than competing switches. The switch structure
consists of a fixed ring and a rotating cylinder at its center,
separated by an unavoidable narrow air gap. An electromagnetic
band gap (EBG) structure minimises leakage in this gap. Gap
waveguide technology effectively mitigates leakage waves by
incorporating a perfect magnetic conductor (PMC), restricting
wave propagation within a specific frequency range. For cost-
effective implementation of the EBG region, a glide-symmetric
holey structure (GSHS) is proposed. This structure consists of two
parallel perforated conductor plates with a narrow air gap, where
the holes are arranged alternately in a triangular grid. In the
proposed switch, the holes in the inner cylinder are offset from
those in the outer ring by half a period, minimizing leakage
effectively. Design and simulation results demonstrate that the
switch achieves a transmission loss of 0.05 dB and a return loss of
less than —35 dB at its ports. Additionally, the port isolation
exceeds 80 dB, and the switch offers a relative bandwidth of more
than 50%, outperforming similar designs.
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Fig. 1. DPDT switch: (a) first state, (b) second state.
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Fig. 2. Ku-band 2-channel bent pipe transponder.
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Fig. 3. The simulated model of a simple DPDT waveguide
switch: (a) cross section view of the switch, (b) whole view of
the switch.
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Table 1. The unit cell parameters of the designed GSHS.

Parameter | First value (mm) Tuned value (mm)
h 4.4 5
g 0.1 0.1
r 4.9 5
p 18 13
1. Stop Band

2. Iteration Method
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Table 2. The geometrical parameters of the proposed switch.

Parameter Value (mm)

h 55

g 0.1

r 55

p 13

R 30

d 1.5

a 19.05
9.52
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Fig. 11. The maximum electric field in the switch for the input
power of 1w.
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Table 3. Comparing the parameters of the designed switch with other references.

ST Relative Reflection . . .
L Isolation | Insertion | Manufacturing
Technology Frequency band | frequency | Coefficient (dB) loss (dB) cost
Reference band (%) (dB)
Conductors covered Ku-band (11- .
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5] by bed of nails 16GH?z) -20 S 0.1 High
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circuit loads
Present Glide-symmetric Ku-band (9- )
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