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Abstract

In this paper, a design methodology for the frequency-adaptive negative-delay circuit which can
be implemented in standard CMOS memory process is proposed. The proposed negative-delay
circuit which is a basic type of the analog SMD (synchronous mirror delay) measures the time
difference between the input clock period and the target negative delay by utilizing analog behavior
and repeats it in the next coming cycle. A new technology that compensates the auxiliary delay
related with the output clock in the measure stage differentiates the proposed method from the
conventional method that compensates it in the delay-model stage which comes before the measure
stage. A wider negative-delay range especially prominent in the high frequency performance than
that in the conventional method can be realized through the proposed technology. In order to
implement the wide locking range, a new frequency detector and the method for optimizing the bias
condition of the analog circuit are suggested. An application example to the clocking circuits of a
DDR SDRAM is simulated and demonstrated in a 0.6 #m n-well double—poly double-metal CMOS
technology.
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