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The design and calibration method for a coaxial-stripline test fixture that provides connection of micro-
wave circuit analyzer of both coaxial measures and microstrip calibrators, as well as the active components 
under study, such as transistors, are considered. The test fixture provides high repeatability of connecting co-
axial measures, microstrip calibrators, and active components being studied and has a small standing-wave 
ratio and loss. The test fixture is calibrated with using a minimal set of easily calculated microstrip calibrators 
with low losses, which, taking into account the high repeatability of their connection, reduces the complexity 
of its calibration and increases the accuracy of transmitting measurement results from the coaxial line to the 
microstrip line. The possibility of transmitting measurement results from the coaxial line to the microstrip line 
extends the scope of the State System for Ensuring the Uniformity of Measurements to the microstrip line. The 
design of the probe test fixture and a method of its calibration by a specialized microstrip calibrator are also 
given. 

 
Keywords: coaxial-stripline and probe test fixtures, calibration method, transistor, S-parameters, trans-

mission of measurement results from the coaxial line to the microstrip line 

REFERENCES 

1. Savel’kaev, S. V. (2004). Coaxial test fixture. Izmeritel'naya tekhnika [Measuring Equipment], 4, 65–
68 [in Russian]. 

2. Zarzhetskaya, N. V., & Litovchenko, V. A. (2019). Coaxial contact device and its calibration method. 
In Sbornik materialov Interekspo GEO-Sibir'-2019: Mezhdunarodnoy nauchnoy konferentsii: T. 9. Nauka. 
Oborona. Bezopasnost'–2019 [Proceedings of Interexpo GEO-Siberia-2019: International Scientific Confer-
ence: Vol. 9. Science. Defense. Security–2019] (pp. 77–86). Novosibirsk: SSUGT Publ. [in Russian]. 

3. Savel’kaev, S. V., & Danilevich, S. B. (2020). Design and Quality Control of Microwave Devices Using 
Simulation and Measurement Methods: Theoretical basis for designing analyzers/simulators for microwave 
devices. Cambridge Scholars Publishing, 264 p. 

4. Heuermann, H., & Schiek, B. (1977). Line network network (LNN): at alternative in-fixture calibration 
procedure. IEEE Trans., MTT–45(3), 408–413. 

5. Evseev, V. I., Lavrichev, O. V., Nikulin, S. M., Petrov, V. V., & Shipunov, A. S. (2017). Technique for 
measuring s-parameters of microwave transistors in strip transmission lines with arbitrary wave resistance. 
Vestnik vozdushno-kosmicheskoy oborony [Bulletin of Aerospace Defense], 4(16), 46–50 [in Russian]. 

6. Larichev, O. V., Lebedeva, E. A., Nikulin, S. M., Petrov, V. V., & Shipunov, A. A. (2016). Contact 
device for monitoring parameters of integrated structures and electronic components in microstrip transmission 
lines. In Sbornik statey Pyatoy vserossiyskoy konferentsii: T. 1. Elektronika i mikroelektronika SVCh [Pro-
ceedings of the Fifth all-Russian Conference: Vol. 1. Electronics and Microelectronics of Microwave] (pp. 
310–314). Saint Petersburg: SPbGETU "LETI" Publ. [in Russian]. 

7. Filatov, V. A., Shchukin, A. V., & Bobkovich, P. I. (2016). Automated stand for input control of passive 
microwave components. In Materialy 26-oy Mezhdunarodnoy Krymskoy konferentsii: SVCh-tekhnika i tele-
kommunikatsionnye tekhnologii [Proceedings of 26-th International Crimean Conference: Microwave Tech-
nology and Telecommunication Technologies] (pp. 1907–1912). Sevastopol [in Russian]. 

8. Official website of Withwave. (n. d.). Retrieved from http://www.with-wave.com/t-probes (accessed 
14.06.2018). 

9. Official website of Integrated Device Technologies. (n. d.). Retrieved from http:// www.idt.com (ac-
cessed 14.06.2018). 

10. Network Analysis Applying the 8510 TRL Calibration for Non-Coaxial Measurements. Technical 
Overview. (2014). USA: Keysight Technologies. Retrieved from http://www.keysight.com (accessed 
14.06.2016). 



Вестник СГУГиТ, Том 25, № 4, 2020 

238 

11. Horibe, M. R., & Kishikawa, R. (2013). Metrological Traceability in Waveguide S-parameter Meas-
urement at 1.0 THz band. IEEE Transactions on Instrumentation and Measurement, 62(6), 1814–1820. 

12. Chen, L., Zhang, C., Reck, T. J., Arsenovic, A., Bauwens, M., Groppi, C., Lichtenberger, A. W., Wei-
kle, R. M., & Barker, N. S. (2012). Terahertz Micromachined On-Wafer Probes: Repeatability and Re-liability. 
IEEE Transactions on Microwave Theory and Techniques, 60(9), 2894–2902. 

13. Hanning, J., Stenarcon, J., Yhland, K,, Sobis, P. J., Bryllert, T., & Stake, J. (2014). Single-Flange 2-
Port TRL Calibration for Accurate THz S-parameter Measurements of Waveguide Integrated Circuits. IEEE 
Transactions on Terahertz Science and Technology, 4(4), 582–587. 

14. Hesler, J. L., Duan, Y., Foley, B., & Crowe, T. W. (2010). THz Vector Network Analyzer Measure-
ment and Calibration. 21-st International Symposium on Space Terahertz Technology (pp. 318–320). Oxford. 

15. Caglayan, C., & Georgios, C. (2014). Trichopoulos and Sertel K. Non-Contact Probes for Device and 
Inte-grated Circuit Characterization in the THz and mmW Bands. Transactions on Microwave Symposium 
(IMS) (pp. 1–3). 

16. Caglayan, C., Trichopoulos, G. C., & Sertel, K. (2014). Non-Contact Probes for On-Wafer Character-
ization of Sub-Millimeter-Wave Devices and Integrated Circuits. IEEE Transactions on Microwave Theory 
and Techniques, 62(11), 2791–2801. 

17. Dunsmore, J., Cheng, N., & Zhang, Y. (2011). Characterization of asymmetric fixtures with a two-
gate approach. Proceedings of the 77-th Microwave Measurement Conference (ARFTG) (pp. 1–6). 

18. Yoon, C., Tsiklauri, M., Zvonkin, M., Fan, J., Drewniak, J. L., Razmadze, A., Aflaki, A., Kim, J., & 
Chen, Q. B. (2014). Design Criteria of Automatic Fixture Removal (AFR) for Asymmetric Fixture De-embed-
ding. 2014 IEEE International Symposium on Electromagnetic Compatibility (EMC) (pp. 654–659). Raleigh, 
North Carolina, USA. 

19. PNA-X Series Microwave Network Analyzers. (2015). USA: Keysight Technologies. Retrieved from 
https://www.keysight.com/us/en/assets/7018-02294/brochures/5990-4592.pdf. 

20. Vanel, J. (2007). Improved Evaluation of Planar Calibration Standards Using the TDR Preselection 
Method. Acta Polytechnica, 47(4–5), 102–106. 

21. Scott, J. B. (2004). Investigation of a Method to Improve VNA Calibration in Planar Dispersive Media 
Through Adding an Asymmetrical Reciprocal Device. IEEE Transactions on Microwave Theory and Tech-
niques, 53(9), 3007–3013. 

22. Evseev, V. I., Lebedeva, E. A., Nikulin, S. M., Petrov, V. V., & Shipunov, A. S. (2016). Technical 
means for measuring parameters of strip microwave devices. Datchiki i sistemy [Sensors and Systems], 6(204), 
23–27 [in Russian] 

23. Savel’kaev, S. V., & Litovchenko, V. A. (2015). Method of calibration of a strip contact device. In 
Sbornik materialov Interekspo GEO-Sibir'-2015: Mezhdunarodnoy nauchnoy konferentsii: T. 3. Siboptika–
2015 [Proceedings of Interexpo GEO-Siberia-2015: International Scientific Conference: Vol. 3. Siboptika–
2015] (pp. 37–41). Novosibirsk: SSUGT Publ. [in Russian]. 

24. Zhu, N. H. (1999). Phase uncertainty in calibrating microwave test fixtures. IEEE Trans., VTT-47(10), 
1917–1922. 

25. Saveliev, S. V., & Gerasimenko, A. P. (1990). Contact device and calibration coordinated loading. 
A. S. 11578667 USSR, N 01 R 5/08. Openings Inventions, 26. 

26. Gupta, K., Garj, R., & Chadha, R. (1987). Mashinnoe proektirovanie SVCh-ustroystv [Machine design 
of microwave devices]. Moscow: Radio i svyaz' Publ., 432 p. [in Russian]. 

 
Received 27.07.2020 

© S. V. Savelkaev, 2020 
 

  


