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When originally conceived in the late 1960s time domain  

transient adjoint circuit sensitivity was said to entail the 

storage over time of all original circuit time responses and 

then their subsequent convolution with associated 

backward-in-time responses of a closely related adjoint 

circuit. That was correct, but for the time it was too 

compute/memory intensive to be of much practical use.  

Consequently, in the time domain relatively inefficient 

incremental sensitivity prevailed through the remainder of 

the twentieth century. Gradually, from the turn of the 

century a more efficient forward-in-time adjoint sensitivity 

interpretation has come to the fore. Essentially it entails 

obtaining the sensitivities of all node voltages with respect 

to all parameters of interest, with a computational cost of 

about two to three times that of the transient simulation 

taken without the adjoint circuit overhead. Once such time 

domain sensitivities are found they can be put efficiently 

to work in integrated circuit analysis: accurately estimating 

signal droop for the timing analysis of large interconnect 

networks; estimating yield and guiding its enhancement; 

crafting dictionaries for all possible catastrophic faults; 

forming observability matrices that determine best 

measurement points and minimal time samples for 

efficient testing. 
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