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Design of Miniaturized Multilayer Ceramic Chip Balun Using LTCC
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Abstract In this paper, a circuit suitable for a multilayer structure was fabricated to miniaturize a
merchant balun with broadband characteristics. A co-fired ceramic structure was used to facilitate
product manufacturability. A stacked coupling line structure was implemented for miniaturization. The
electrical characteristics of the structure were confirmed by measuring the characteristics were
confirmed using Ansys' HFSS, a 3-dimensional structure simulator, and a miniaturized chip balun with
a size of (1.6 x 0.8 X 0.69 mm3) was fabricated using the stacked coupling line manufacturing
technology that realized an eight-layer structure. In addition, the loss was minimized using the
low-temperature firing method that can fire the ceramics simultaneously at approximately 900 °C using
silver as a conductor. The fabricated chip balun was set to the operating frequency band of 3.5 to 4.5
GHz, which is the 5G frequency band. As a result of the fabrication, the insertion loss was less than
1.5dB, and the return loss was less than 20dB. The measured phase difference of both output stages was
good within the range of 180°+ 5°. The experimental data showed a very good agreement with the

simulation.
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Fig. 1. Conventional Marchand balun structure
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Table 1. Element values of balun

Even/Odd mode impedance
Zy, 25.9 [2]
Ze 96.6 0]
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Fig. 2. Ideal simulation results of the marchand balun

Layer 8 : Top ground plane

Layer 7 : Ground plane
Layer 6 : Coupled line 2
Layer 5 : Coupled line 2
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Fig. 3. 3D Modeling of Chip Balun (a) schematic of
Marchand Balun using 8 layers (b) 3D Balun
modeling on PCB substrate
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Fig. 7. Work flow of the proposed Balun
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