%4235 %21 81/2022 F 11 B/R¥¥R

K EHRIK

HEXE-HRIEX

T InP T2/ DRABME R 5 2% N T3
SR TR o e ik

REALKEY, REHT, hAFY, REA (RE RAE, ER
VPR R E 2 R G E R R SR A, I AER 6117315
TR TR S E ARG A b, A 1] 3610055
EITRAENDFFRBE, T4 I 518057

WE RN T AT AT RS FIRIMOT (SSPPs) W K #i2% A EAERIk , IF7E InP 125 3k mll b H k47 7 454 1%
THRISEIN T o Sh s IME LR SSPPs 4544 (1 7 b 1 A, 5 0 T —Fh 3t & ) SSPPs 2544 , 76 A [R) Y i i A50R T iz 45
Fa 1 o7 b i R /N T 57, 2% o I B b AL T 5 (GCPW ) R B B ¥ A8 25 44, S0 T X SSPPs A% fi 28 i) v s ik i . R
KR ZETE P A 2R G X% AL e b A7 7 AR . Ikt SR 28 L 78 110~170 GHz 8545 i Bl N, SSPPs % 4 £k A9 3 A 51 K6 /)N
F 3dB/mm, [HE AL T 12. 5dB, 9545 % 505 B 45 R B A BRI 5% .

EKEW RWEOLF; NTREEEFHRMOT; B, P 1.2 K#F%%; 76875 Wit

mESES TNSII+.6 XHtRERS A DOI: 10.3788/A05202242.2124001

Design of Compact Sub-Terahertz Spoof Surface Plasmon Polariton
Transmission Line Based on InP Technology

Zhu Huali', Zhang Yong', Li Yukun'", Ye Longfang™’, Wei Haomiao', Liu Xiaoyu',
Xu Ruimin', Yan Bo'
'Fundamental Science on EHF Laboratory, University of Electronic Science and Technology of China,
Chengdu 611731, Sichuan, China;
*Institute of Electromagnetics and Acoustics, School of Electronic Science and Engineering, Xiamen University,
Xiamen 361005, Fujian, China;

‘Shenzhen Research Institute of Xiamen University, Shenzhen 518057, Guangdong, China

Abstract A sub-terahertz on-chip transmission line based on spoof surface plasmon polaritons (SSPPs) is proposed, and
its structure is designed and processed by InP technology. In order to reduce the area occupied by the SSPPs structure with
the conventional rectangular grooves, a folded SSPPs structure is proposed. With the same asymptotic frequency, the area
occupied by the proposed structure is reduced by 57.2%. In addition, the efficient excitation of the folded SSPPs
transmission line is realized by the grounded coplanar waveguide (GCPW) and a gradient transition structure. The SSPPs
transmission line is measured by a terahertz on-chip test system. Test results show that the insertion loss of the SSPPs
transmission line is less than 3 dB/mm with the frequency band ranging from 110 to 170 GHz, and the return loss is better
than 12. 5 dB, which is in good agreement with the simulated ones.
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Fig. 1  Schematic diagram of layer distribution for InP

technology
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Fig. 2 Layout and dispersion curves of SSPPs unit cells. (a) Layout of unit cell of SSPPs with groove structure; (b) layout of unit cell

of SSPPs with folded structure; (¢) comparison of dispersion curves of unit cell of SSPPs with groove structure and unit cell of
SSPPs with folded structure
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Fig. 4 Structural diagram of proposed terahertz on-chip transmission line based on SSPPs
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Fig. 5 Structural comparison diagram of SSPPs transmission line with groove structure and transmission line with folded SSPPs.

(a) Structural diagram of SSPPs transmission line with groove structure; (b) structural comparison between SSPPs with groove
structure and SSPPs with folded SSPPs
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Fig. 6 Simulated results of proposed sub-terahertz on-chip
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Simulated electric field distribution of proposed sub-terahertz on-chip transmission line based on SSPPs under different

operating frequencies. (a) 200 GHz; (b) 500 GHz
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Fig. 8 Test setup and physical picture of proposed sub-terahertz on-chip transmission line based on SSPPs. (a) On-chip test setup;

(b) GSG probe for on-chip test; (¢) physical picture of SSPPs transmission line
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