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We report the fabrication of a sub-harmonic 

Mixer at 270-320 GHz, featuring discrete anti-parallel 

low barrier Schottky diode. The mixer presents a 

typical Noise Figure of 16 dB in the middle of the band 

and lower than 18dB all over the band. The reduction 

in local oscillator (LO) input power requirements is as 

low as 170 µW for optimal operation conditions. The 

mixer noise performance remains low when additional 

LO input power of 500 µW is applied. Both the mixer 

and the diodes have been fully designed and 

fabricated at ACST GmbH. 

The state of the art of SHM at 300GHz presents 

LO powers between 1-4mW [1,2] thus, we present a 

SHM which only requires 170 µW of LO power, 

keeping its main features using 10 times less power. This reduction of LO power requirements 

in the receiver has a direct impact in the total DC power consumption of the LO source. This also 

opens the possibility to offer simpler and more compact receivers in the THz range. 

The designed and fabricated 270-320 GHz SHM requires LO power levels comparable to 

SIS and HEB technologies [3], but it can operate at room temperatures and performs noise levels 

acceptable for a wide range of applications. 

The double side band (DSB) Noise Figure of the tested receiver is illustrated in Fig. 1. It 

has been obtained using the Y-factor measurements [4]. The receiver DSB NF includes a WR-

3.4 horn antenna, the low barrier mixer and a ~ 2 dB NF LNA in the 2-18 GHz bandwidth. The 

Y-factor was measured using a power sensor head in the 5 MHz to 50 GHz. The NF of this 

receiver remains constant and flat in all the band, being the typical 16 dB with a minimum of 

15dB and maximum of 18 dB. 
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Fig. 1 DSB Noise Figure of the receiver with 

a constant LO input power of 0.17 mW. 
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