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Abstract: Modern integrated systems involve both analog and digital circuits. Their testing, at both the development and 
production stages, has become increasingly complex and a major factor in determining the final product cost and time to 
market. The use of built-in testing (BIT) techniques can potentially reduce the cost of testing in comparison to traditional 
methods with off-chip equipment. In the case of digital systems, BIT implementations are relatively well established; 
however, the development of BIT for analog circuits presents challenges of greater complexity and, as a result, further 
research is demanded in this direction.  
 The most important specifications of an analog circuit such as a filter or programmable gain amplifier (PGA), are related 
to their frequency response. The majority of the reported BIT techniques propose indirect testing methods for the detection 
of faults and do not verify the target specifications directly. In this work, a compact system for the on-chip transfer function 
characterization of an analog circuit is presented. It consists of a phase and amplitude detector and a signal generator. The 
use of analog instrumentation is avoided, reducing the test time and cost. Two integrated implementations of the proposed 
system in CMOS 0.35µm technology are described along with circuit-level design considerations. Experimental results of 
the application of this testing technique in the characterization of a commercial programmable gain amplifier for 
frequencies up to 160MHz are also presented.  
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