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THE METASTABILITY DETECTION METHOD IN SYNCHRONIZERS

O.H. Petrosyan, Z.M. Avetisyan, A.R. Martirosyan 

At present, in systems on crystal (SoC), it becomes necessary to use multi-clocking 
domains which gives an opportunity to combine the collaboration of different blocks of the 
SoC. In a SoC, when a signal from a clock domain passes to another, a problem to synchro-
nize the signals arises. To avoid that problem synchronizers are designed, which are wide ly 
used in very-large-scale integration (VLSI) systems. 

In the data receiving trigger, working in the other clock domain, metastability can oc-
cur if synchronizers are not used. That state can cause a failure of other nodes and can be 
spread within the integrated circuit (IC) and bring about failure of the whole system. And as 
the falling out of the metastable state is an accidental phenomenon with some accuracy, it is 
necessary to use methods to protect the circuits from metastability. 

Synchronizers and reasons of occurrence of metastability have been researched. A 
latch of synchronizer has been chosen and a metastable state has been modeled in the latch. 
A new scheme has been developed and proposed which detects metastability in synchroniz-
ers. In the future, the circuit designer can use the output signal of the proposed scheme and 
avoid wrong data transmissions in the system. 

Keywords: metastability, multi-clocking SoC, synchronizer, latch, D-trigger. 


