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Realization of Waveguide Filter Using 3D Printing and Electroplating Process
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ABSTRACT

In this paper, the waveguide filter is realized by using the 3D printing and electroplating process. The waveguide filter is
consisted of the resonator and the inductive window. The resonator is made small by putting vertical pillar inside the cavity.
In case of in/output, the pin of SMA connector is connected to the pillar using the tapped-line method. Designed filter has
the volume of 24.0 x 580 x 380 mm3 that is about 91% reduced compared to general cavity filter. Designed filter is modeled
divided into upper part that has the inductive window and lower part that has the pillar. Printed filter by the ABS plastic is
plated with 10pm thick copper over nickel electrodes. Fabricated filter is measured with the center frequency of 2.397GHz and
bandwidth of 4.76%. Also, the insertion loss of filter has 0.15dB and return loss is shown under the 20dB. Suggested
waveguide filter with pillar and manufacturing process allows the waveguide devices to be made small, lightweight, and
low—cost and can be applied to various RF system.
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Fig. 1 Resonance frequency as the pillar's size
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Table 1. Parameter's Values of 3 stage BPF

Value
g1 = g3 0.7872
g2 1.0749

Value
15.744
0.054

Parameter
Qe,in = Qe,out
Mz = M

Parameter
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Table 2. Dimension of designed waveguide filter

Contents Dimension

Resonator 160 x 160 x 300 mm’
1™ & 3" Pillar 6.0 x 60 x 27.0 mm’

2™ Pillar 6.0 x 6.0 x 26.3 mm’

4.2 mm
160 x 1.0 x 52 mm’

Position of in/out

Inductive window
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Fig. 4 3D modelling of the designed waveguide filter
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Table 3. Condition of each process for metal plating

Process Condition
Degreasing So Clean Cleaner : 50°C, 10min
Etching etchant(CrOs+H:SOy) : 65°C, 10min
Neutralization HCI+HO : 25°C, 2min
Catalyst Pd/Sn Colloid : 35°C, 3min
Activation HCI+HO : 50°C, 3min
Nickel Plating plating solution : 30°C, 5min
Copper Plating 35V, 1A, 30°C, 20min

J2 6. T2l == o ZEel Al

Fig. 6 Photograph of waveguide filter plated by copper
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