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9ol 7.8 GHzZ 7FF WAl AAI=e™, LCP 7|Zhol] AAH &= EFS] BPF/L 42 GHZZ 717 @4 &S 7}
e AoZ Yelsth 3t U] AU<dE PTFE 713l AAIE sloj2 el BPF7) -0.667 dB o122 71 $-
51 LCP 73l A sl €19) BPF7F -0.937 dB o4 2 7P w9kont, 0.27 dBY] 248 zloldS ER1g)
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Abstract: In this paper, two types of BPF(Band Pass Filter) which are hair-pin and interdigital have been designed
for millimeter-wave application using two types of material which are LCP(Liquid Crystal Polymer) and
PTFE(Polytetrafluoroethylene) and also, their performances such as bandwidth, insertion loss, and in-band flatness are
compared. The proposed BPF are designed as third-order filters, and their pass band is from 26.5 GHz to 27.3 GHz.
Interdigital BPF using PTFE substrate has most wide -3 dB S21 bandwidth of 7.8 GHz and hair-pin BPF using LCP
substrate has most narrow -3 dB S21 bandwidth among the proposed four BPF. For in-band insertion loss, hair-pin BPF
using PTFE substrate achieves low insertion loss better than -0.667 dB, and hair-pin BPF using LCP substrate exhibits
relatively high insertion loss among the proposed four BPF better than -0.937 dB. However, the maximum difference in
insertion loss performance among the proposed four BPF is 0.27 dB, which is too small to negligible. For in-band flatness,
interdigital BPF using PTFE substrate shows greatest performance of 0.017 dB, and hair-pin BPF using LCP substrate
exhibits the lowest performance of 0.07 dB. There are tiny difference in in-band flatness performance of 0.053 dB. As
a results, it is considered that the BPF using LCP substrate can derive the performances similar to that of the BPF using
PTFE substrate in Millimeter-wave band.
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Fig. 1. Structure of 4-layer LCP substrate.
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Fig. 2. Structure of via hole. (a) LCP substrate. (b) PTFE substrate.
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Fig. 5. Photograph of the fabricated BPF. (a) Hair-pin BPF using LCP substrate. (b) Hair-pin BPF using PTFE substrate. (c) Interdigital
BPF using LCP substrate. (d) Interdigital BPF using PTFE substrate.

Table 1. Design parameters of the proposed hair-pin BPF using  Table 3. Design parameters of the proposed interdigital BPF

LCP substrate [mm] using LCP substrate [mm]
Lol W01 Lal La2 Wa Sa LO1 Wwo1 Lc We Sc Rcel Rc2
5.02 0.38 1.78 0.9 0.3 0.1 5.02 0.38 2.1 0.25 0.2 0.15 0.25

Table 2. Design parameters of the proposed hair-pin BPF using  Table 4. Design parameters of the proposed interdigital BPF

PTFE substrate [mm] using PTFE substrate [mm]
L02 w02 Lbl Lb2 Wb Sb L02 w02 Ld wd Sd Rd
5.02 0.78 2.12 1 0.5 0.1 5.02 0.78 2.25 0.45 0.22 0.2
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Table 5. Dimensions of the proposed BPF using LCP and PTFE substrate [mm]

LCP

PTFE

Hair-pin Interdigital

Hair-pin Interdigital

13.24x13.89x0.15 11.24x14x0.15

14.04x13.89x0.254 11.8x13.89x0.254
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Fig. 6. Simulated and measured S-parameters of the proposed
hair-pin BPF using LCP substrate.
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Fig. 7. Simulated and measured S-parameters of the proposed
hair-pin BPF using PTFE substrate.
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Fig. 8. Simulated and measured S-parameters of the proposed
interdigital BPF using LCP substrate.
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Fig. 9. Simulated and measured S-parameters of the proposed
interdigital BPF using PTFE substrate.
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