
S6-O9 

Ultra-Broadband THz Transition from CPW to Si Rod 

Waveguide for Future Tbps On-Chip Communications 
 

Shuya Iwamatsu1, Muhsin Ali2, Jose Luis Fernandez-Estevez1, 

Sumer Makhlouf1, Guillermo Carpintero2, and Andreas Stöhr1 

1University of Duisburg-Essen, ZHO, Lotharstr. 55, 47057 Duisburg, Germany 
2Universidad Carlos III de Madrid, Avenida de la Universidad 30, 28911 Leganés, Madrid, Spain 

Email: shuya.iwamatsu@uni-due.de 
 

Recently, terahertz (THz) Si waveguides 

were utilized as interconnects for cost-effective 

high data rate (>100 Gbps) on-chip communica-

tions thanks to their low loss and low dispersion 

characteristics [1,2]. However, in [1,2], the Si 

waveguides were excited from hollow waveguides 

which limits their operational frequency range to a 

specific rectangular waveguide (WR) band. 

Moreover, excitation from a WR prevents from 

integrating Si waveguides with additional active 

sources or detector chips which is required for 

future beyond 100 Gbps transceivers. 

In this article, we propose a broadband planar 

transition between InP-based coplanar waveguide 

(CPW) and Si dielectric rod waveguide (DRW) [2] 

using a tapered-slot mode converter [3] as shown 

in Fig. 1(a). The use of InP targets future monolithic 

integration with high-power uni-traveling-carrier 

photodiodes, a  promising technology for ultra-broadband THz sources [4]. Experimental results 

show a coupling efficiency from the InP-based CPW to the Si DRW of about -2 dB in the 

frequency range of 70-120 GHz and a lower cut-off frequency of 65 GHz (Fig. 1(b)), which agrees 

with numerical simulation. According to simulations, the 6 dB bandwidth is 265 GHz. Further 

experimental characterization at different frequency bands will be reported at the conference site. 

In conclusion, the proposed planar transition yields broadband operation and is a promising 

technology for integrating photonic THz active devices with dielectric interconnects for future on-

chip Tbps communication. 

 

REFERENCES 

[1] J. Webber, Y. Yamagami, G. Ducournau, P. Szriftgiser, K. Iyoda, M.Fujita, T. Nagatsuma, and R. Singh; J. Lightw. 

Technol. 39 (2021) pp. 7609-7620. 

[2] M. Ali, J. Tebart, A. Rivera-Lavado, D. Lioubtchenko, L.E. G arcia-Muñoz, A. Stöhr, and G. Carpintero; 2022 OFC 

(2022) pp. 01-03. 

[3] X. Yu, J.-Y. Kim, M. Fujita, and T. Nagatsuma; Opt. Express 27 (2019) pp. 28707-28721. 

[4] B. Khani, S. Makhlouf, A. G. Steffan, J. Honecker and A. Stöhr, J. Lightw. Technol. 37 (2019) pp. 1037-1044. 

 

Fig. 1 (a) Schematic of tapered-slot mode 

converter coupling from InP CPW to Si DRW. 

(b)  Measured and simulated coupling 

efficiency from InP CPW to Si DRW. 
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