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Abstract—We showcase here the experimental demonstration of
demultiplexing terahertz channels with up to 200 Gbit/s aggregated
data-rate, using 4 carrier frequencies. The demonstration is
carried out in the 300 GHz band. Best error vector magnitude
obtained values are in the range 6-9%, with 50 Gbit/s per channel,
enabled by a recently-reported novel substrateless integrated
passive demultiplexer, which was developed specifically to serve
the particular requirements of terahertz waves.

I. INTRODUCTION

erahertz (THz) technology is receiving rapidly increasing
Tattention for an envisioned application in the

communications field. Specifically, the frequency range
around 300 GHz is very attractive from a good compromise of
technology performance and atmospheric window between 250
and 320 GHz. Significant advances have been achieved for
transmitters, receivers and related lab demonstrations. Among
the multiple challenges of THz communications [1], passive
functions as filtering, multiplexer/demultiplexer, duplexing,
antennas are also mandatory to consider. Here we showcase the
use of a recently developed THz multiplexer [2] in the 300 GHz
band, thoroughly characterize its frequency differentiation and
dispersion properties, and demonstrate that it is able to support
a 4-channels signal with 200 Gbit/s aggregated data-rate.

II. TRANSMISSION AND DISPERSION ANALYSIS

The THz demux deployed here is described in detail in [2]. This
device is implemented in a broadband substrateless all-silicon
platform that offers freedom to define arbitrary guide curvatures
[3], which the demux exploits for tailored wave-tunneling from
a curved guide into an adjacent slab in order to achicve a
frequency-scanning focused beam. The demux is shown in the
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Fig. 1. Photograph of the 4 channel tunneling demultiplexer.

The demux is incorporated in two THz testbeds. The first one is
used to measure the transmission characteristics and the
dispersion characteristics using a set of 2 frequency extenders
coupled to vector network analyzer (VNA). In this case,

injection is done at the common port, and signal is extracted
from each individual channel port. The measured transmission
characteristics are shown in Fig. 2.
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Fig. 2. Transmission characteristics of the THz demultiplexer. VNA
measurement is done in the 220-325 GHz/325-500 GHz bands (CH1), and 325-
500 GHz band for CH2-4.

The 4 channels were well identified, and centered at 330, 350,
370 and 390 GHz. One important feature is also a flat group
delay (GD) performance of the device, which is of critical
importance to avoid signal degradation due to dispersion. An
example (channel 2) is shown in Fig. 3, and the flat GD in-band
is clearly visible.
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Fig. 3. Transmission characteristics of the 350 GHz channel and measured group
delay, found to be flat and close to 0.51 ns.



III. THZ COMMUNICATION DEMONSTRATION

The THz demultiplexer was then tested in a data communication
setup. A 16-QAM with 12.5 GBaud was successfully
transmitted in all the channels, resulting in a 4x50 = 200 Gbit/s
aggregated data-rate. The constellations for the reference and
transmitted 16-QAM signals are shown in Fig. 4, and a clearly
defined pattern of symbols can be observed, and corresponding
EVM for all channels, in the range 5.6~8.5%.
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Fig.4 16-QAM transmission in all channels (up:
demultiplexing).
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The Fig. 5 shows the EVM evolution with the relative received
power, corresponding to the lowest EVM obtained for the
channel 1 (329 GHz).
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Fig.5 EVM performances curves for all channels.

IV. CONCLUSION

We have thoroughly characterized the transmission and
dispersion of a recently reported passive four-channel terahertz
demux [2]. The device is shown to support an aggregate data
rate of 200 Gbit/s using a 16-QAM modulation format. This
clearly illustrates the potential for practical applications of
terahertz waves. The channel characteristics will be shown in
greater detail at the conference.
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