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Introduction
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Modern high-performance designs require accurate on-chip
timing uncertainty measurements for post-silicon validation
of high speed interfaces and clock distribution networks.
These measurements are facilitated by on-chip timing sen-
sors, which incur area, routing, and power overhead.

Move validation structures onto a separate die which would
A be stacked onto the product die.
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tion for faster time-to-market.

With increasing design complexity and process variations,
post-silicon validation and debug capabilities must keep up
accordingly to meet competitive product time-to-market.
However, enhancing post-silicon validation and debug capa-
bilities cannot simply be met by proliferating on-chip struc-
tures, since the overhead would be prohibitively expensive.
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Advantages
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R R <> Time-to-digital converter = Enhanced On-chip Timing Observability

X Clock Sink » Reduced Area Overhead
Product Die = Noise Isolation

Circuit Implementation
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edge and the DUT clock edge is indicated by multiplying the number
of consecutive zeros with the Vernier delay line resolution. The skew

between two clock sinks is finally calculated by comparing the outputs
of its TDCs.

Power consumption measured is for jitter measurements is assuming
input clock frequency of 2 GHz.

Energy consumption measured is listed for a one-shot skew measure-
ment.

Physical Implementation
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Matching wire delays could be achieved through custom Bump Assignment

The bump assignment step considers the interconnect delay between the clock sink its routing or wire delay matching. Without custom routing,
assigned F2F bump. If the parasitic delay matches between two TDCs, hence the differ- e approximate wire delay by calculating the Manhattan/ » . e b !
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