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Introduction





	Any complex technical apparatus has a certain live time, that depends on many facts, for example system design, quality of components, assembly process, external influences during operation. 


	 It is principally impossible to predict this time for a single unit. Statistics over a big number lead to a so called bath tube curve when failures of  units are displayed as a function of time. Shortly after production a relatively big number will malfunction, as they have bad components or something was wrong in the production. For a long period few units only (or no single one) will have problems. Then the number of failures increases drastically.


The user should operate during the time of the flat bottom of the life time curve.





Intention of the Cold Shock Test


	


	We intended to detect basic weak points of the PSB units. During tests and operation the boards have to withstand 4 to 5 cycles of changes from room temperature to liquid Argon (or Nitrogen). Certainly this will cause mechanical strain to the boards themselves, the components and solder contacts, and could lead to severe damage.


	We decided to kill a fully equiped PSB front-end board out of our normal production by repeated temperature shocks with liquid nitrogen and then study the damages. This information should help us to improve the quality by the use of better components or changes of the production process.





Test Procedure





	All input and output channels of a board have been measured (amplitude and peak time) in the normal measuring setup in the laboratory at room temperature. Then we poured


liquid Nitrogen over them and measured again in the cold. Then we pulled the boards out of the liquid and they covered themselves with several millimeters of white frost by the humidity of the air in the lab. With the begin of  melting the frost transformed slowly into a solid ice layer.


	With a strong beam of pressured air we accelerated the melting process and put additional mechanical force to the components with the intention to break weak solder points or components.


	We wanted to repeat the test procedure until failures would happen. After 20 cold shocks within one week no single channel had died and we stopped.


As big noise problems in the measuring setup had limited the accuracy, we had to invest time for the improvement before precise measurements for the quality control of the other produced boards could be made.








Results





	After several cycles we had no signal in 2 channels (an were happy about) but we traced back to a problem in the warm calibration box. After repair all channels delivered signals until the end of the test series.





	All input and output channels had survived 20 temperature shocks. 





The following plots show the results. The signal amplitudes of output channels 1 to 8 are displayed in dependence of the real time. The problems of the calibration box are visible in channels 1 and 2. The time gap between 130 and 200 hours is a weekend. 


Channels 9 to 16 are displayed as function of the number of measurement regardless the actual time. 


The histograms present the distribution of the amplitudes over all channels and measuring steps separated for warm and cold.





Conclusion





	The tested PSB board has proved to be insensitive to temperature shocks and mechanical strain.


	No basic weak point could be found.


	Up to now the selection of components, the production process and the applied quality assurance procedure resulted in reliable PSB front-end boards. 





	  


  


	 





 


	       	





	








