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Abstract 
Precision, high performance voltage references and bandgap voltage references are sine qua non 
in an IC system design due to the necessity of supplying a temperature, process and voltage 
insensitive reference to many analog, digital and mixed signal circuits such as operational 
amplifiers, sensors, flash memories, DACs, filters and LDOs. The accuracy and robustness of the 
reference voltage will undoubtedly be of major importance if the resolution of the subsequent 
circuits is to have any significance in the system level. Extending the temperature range beyond 
commercial applications range and operating at low-power consumption, while sustaining similar 
temperature drift performance, becomes extremely challenging.  
Furthermore, electronic circuits in the space environment, which do not enjoy the protection of the 
earth’s atmosphere, are constantly bombarded by high energy particles (cosmic rays, solar particle 
events, etc.) in addition to being exposed to higher levels of background radiation. Consequently 
voltage reference circuits that are intended to be used for space applications (satellites, spaceships, 
robotic-explorers, etc.) have to be radiation tolerant, in addition to the performance requirements of 
commercial and military applications.  
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