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Abstract: The design of radio frequency integrated circuits (RFICs) presents many challenges. To meet design performance goals, designers are 
often forced to choose between over designing the critical RF analog blocks or increasing the complexity of the analog calibration control circuitry 
in order to obtain calibration responses which can be solved using convex optimization algorithms. This common approach to RFIC design can 
lead to both longer design times and circuit design solutions which are not generally applicable for multiple performance-critical blocks in an 
integrated chip system. To overcome the increased design burden for high-performance RF blocks, global optimizers, such as genetic algorithms, 
can be used to calibrate out performance degradations at runtime, but require the fine-tuning of many algorithm-specific parameters, thus making 
them difficult to use and implement in an embedded calibration application. The self-healing calibration approach advocated in this work exploits 
the observation that RF blocks equipped with suitable sensors and digitally reconfigurable actuators often have locally optimal solutions in the 
calibration response space which sufficiently meet the performance objective. More specifically, in this work the feasibility of applying direct search 
local optimization algorithms to the digitally reconfigurable self-healing RFIC calibration problem is investigated. Implementation details for a hybrid 
direct search calibration algorithm which is relatively straightforward to use and implement are given, performance results using an eight-
dimensional digitally reconfigurable self-healing RFIC test case are presented to show the efficacy of the proposed calibration strategy, and 
implementation overhead estimates are given to aid the RFIC designer in incorporating the developed direct search calibration strategy into their 
embedded calibration framework. 
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