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ABSTRACT 
 
Semi-rigid coaxial transitions are normally used in closed cycle refrigerators to introduce and extract the 
electrical signals. The aim of this Technical Report is to make an estimation of the effect of using K 
connectors in the cables instead the SMA ones we have been using until now.  This estimation is based on 
models of the K and SMA connectors obtained with S parameter measurements.  
Besides, and due to the high difficulty for a correct fabrication of cables with SMA and K connectors, 
some important details about the procedure of the manufacture will be described. 
 

MODELS OF SMA AND K CONNECTORS 
 
Two different semi rigid cables were specially built to measure the effect of SMA and K connectors. In 
both cases the cable used was semi rigid .141” Stainless Steel outer conductor and Beryllium Copper 
inner with solid Teflon dielectric. The length of the two cables was ~100 mm. The SMA connectors were 
Radiall R 125 055, with a specified maximum usable frequency of 18 GHz and a VSWR of 1.05 + 0.004 
F(GHz) (catalog data). The K connectors were SRI Connector Gage Company 24-000-1041-90, with a 
specified maximum usable frequency of 40 GHz and a VSWR of 1.25 to 40GHz (catalog data). The two 
cables were measured with a Vector Network Analyzer Agilent E8364B calibrated with an E-cal (2.4mm) 
for K connectors. The frequency range of the measurements (0.100-20.1 GHz) was adequate for the time 
domain low pass mode, very useful in finding the nature of the discontinuities. A picture of the two cables 
measured is shown in Figure 1, and the equivalent circuits obtained and used in this work are presented in 
Figure 2 and Figure 3.  
 
The data obtained from the models, compared with the measurement for each connector is presented in 
Figure 4 - Figure 7.  
 

 

Figure 1.- K and SMA semi-rigid cables measured 
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The losses in the cables can be modeled in several ways. MMICAD incorporates a model for losses in 
transmission lines that could be used. However, the built model has been found to fail in the prediction of 
the time domain plots. The slope appearing in these plots (see Figure 8 and Figure 9) could only be 
explained by series resistive losses in the line. These losses are distributed by nature. As this can not be 
modeled by MMICAD, the transmission line was split in ten different pieces and series resistors were 
added in between. The value appearing in Figure 2 and Figure 3 is the equivalent resistance by length 
unit. 

 

√

 

Figure 2.- Equivalent circuit for a cable with SMA connectors 

 
 

√

 

Figure 3.- Equivalent circuit for a cable with K connectors 
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Figure 4.- Reflection of a cable with SMA connectors 

 

Figure 5.- Reflection of a cable with K connectors 
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Figure 6.- Losses of a cable with SMA connectors 

 

Figure 7.- Losses of a cable with K connectors 



 

CENTRO ASTRONOMICO DE YEBES 
OBSERVATORIO ASTRONOMICO NACIONAL 

(SPAIN) 
 

Carmen Diez  
Rafael García 

Juan Daniel Gallego 
Page 6 of 10 March 2005 

 

 

Figure 8.- Time domain plot for a cable with SMA connectors 

 

Figure 9.- Time domain plot for a  cable with K connectors 
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MOUNTING INSTRUCTIONS 
 
It is important to note that special care is required to assemble the SMA and K connectors to the cable 
correctly. In our first attempt one of the two K connectors was wrong, and very poor performance was 
obtained. The problem was that the Teflon dielectric was not flush with the outer conductor. In order to 
avoid this problem it would be good to follow the cable preconditioning procedure as described in the 
Micro-Coax catalogue (Appendix I). Besides, the use of low loss cable (with low density Teflon) will 
help in reducing dielectric movements inside the cable caused by thermal cycling. Anyway, it is 
imperative to follow the instructions for assembly carefully and to use the right tools.   
 
The mounting instructions for SMA connectors are described in the assembly procedure number M 09 of 
Radiall Catalogues (Appendix II). The tool kit R 282 120 will be used and the instructions have to be 
followed very carefully. 
 
The mounting instructions for K connectors are similar to those used for the SMA. However, the cable 
trimming tool in step 1 should be modified due to the differences in the length of the contacts for K and 
SMA connectors.  The contact in the K connector is shorter than in the SMA and the piece of cable cut 
for the first should be 2.57mm instead the 3.17mm used for the SMA. The spacer in step 3 should be the 
same used in SMA connector (0.2mm). 
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CONCLUSIONS 
 
The K connectors (2.92mm) fitted to 0.141’’ cable show excellent electrical performance. They are 
superior to standard SMA connectors due to lower capacitive discontinuities as shown by the time domain 
plots. The discontinuities are located at 3mm from the interface. This distance is about half of the 
electrical length of the Teflon insert of the SMA connector. It can be assumed that it is due to a lower 
than 50Ω impedance of the first section of the transmission line. 
 
The procedure for mounting the K connectors is very similar to SMA, and only minor modification on the 
cable trimming tool are needed. 
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APPENDIX I 

 

 



 

CENTRO ASTRONOMICO DE YEBES 
OBSERVATORIO ASTRONOMICO NACIONAL 

(SPAIN) 
 

Carmen Diez  
Rafael García 

Juan Daniel Gallego 
Page 10 of 10 March 2005 

 

 
 

APPENDIX II 
 

 
 


