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Development of microwave, millimeter wave and terahertz noise sources
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Abstract: Microwave, millimeter wave and terahertz noise sources are mainly employed to generate
noise signals, and they are the core components of noise figure measurement system. This paper has
summarized the development of noise sources at home and abroad in recent years. The exiting noise
sources are divided into five categories: based on digital and analog circuit technologies, based on
semiconductor diode technology, based on field effect transistor technology, based on black body and
heater circuit technologies, based on photoelectric fusion technology. The main technical characteristics
of these five types of noise sources are analyzed. The research status of different noise sources are
compared, and the application prospects and development trends are outlined.
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Fig.3 220~330 GHz noise source of VDI in USA
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Fig.4 10 MHz~50 GHz noise sources developed by Ceyear Technologies Co., Ltd
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Tablel Summary of microwave, millimeter wave and terahertz noise sources

ENR/noise waveguide

No. type producer nationality frequency year reference
temperature output or not
Tsinghua University China — — no 2012 [8]
2 UESTC China 120 MHz — no 2013 [9]
3 digital and analog circuit Hong Kong Polytechnic University China 800 MHz — no 2014 [10]
i Usikov Institute for Radiophysics and
4 noise sourees Py Ukraine 4 GHz — no 2015 [11]
Electronics, NAS of Ukraine
5 Intel Corporation USA 2.5GHz — no 2019 [12]
6 NASA USA 160~210 GHz ENR:9.6 dB yes 2015 [13]
7 UESTC China 22~32 GHz ENR:20 dB yes 2017 [14]
8 . . . Aviation Industry Corporation of China China 8~12 GHz ENR:28 dB yes 2018 [15]
semiconductor diode noise .
9 UESTC China 88~96 GHz ENR:10 dB yes 2020 [16]
10 source CNRS France 260 GHz ENR:14 dB yes 2020 [17]
11 Virginia Diodes, Inc. USA 220~330 GHz ENR:11 dB yes 2022 [18]
12 Ceyear Technologies Co., Ltd. China 10 MHz~50 GHz ENR:19 dB yes — [19]
13 IAF Germany 75~110 GHz noise temperature:220 K yes 2012 [22]
14 University of Colorado, Boulder USA 1.3~1.5 GHz noise temperature:<90 K yes 2013 [23]
15 field effect transistor noise VTT Technical Research Centre of Finland Finland 89 GHz noise temperature:170 K yes 2015 [24]
source National Space Science Center, . .
16 . . China 4~8 GHz noise temperature:137.8 K yes 2018  [25]
Chinese Academy of Sciences
17 National Institute of Metrology China 4~8 GHz noise temperature: 100 K yes 2019 [26]
18 NASA USA 3~90 GHz noise temperature:2.7 K no 2006 [27]
Second Academy 203th Institute of noise temperature:
19 ) ; China 10~90 GHz no 2009  [30]
China Aerospace Science & Industry Corp. 85~340 K
20 University of Bern Switzerland 18~300 GHz noise temperature:80 K no 2013 [31]
21 Thomas Keating Limited UK 84~950 GHz noise temperature:363 K no — [32]
22 black body and heater circuit Noisecom USA 260~400 GHz  noise temperature:73.9 K no — [33]
: noise temperature:
23 nOISE sources Maury Microwave USA 75~110 GHz P no — 34
77.36 K/373.1 K
noise temperature:
24 UESTC China 90~100 GHz no 2018  [35]
70~300 K
. noise temperature:
25 UESTC China 195~205 GHz no 2022 [36]
70~301 K
26  photoelectric fusion noise NTT Corporation Japan 280~340 GHz ENR:18 dB yes 2014 [37]
27 source University of Lille France 280~320 GHz ENR:30 dB yes 2020  [38]
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