EECS150 - Digital Design
Lecture 29 - Asynchronous Sequential
Circuits

May 6, 2003
John Wawrzynek
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Qutline

« Synchronizers
Figures from
“Digital Design®, John F. Wakerly
Frentice Hall, 2000

An excellent treatment of the topic.
« Purely asynchronous circuits
— “sel-timed” circuits
— Mano has another class of asynchronous circuits (not covered in
class)
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Asynchronous Inputs to Synchronous Systems

« Many synchronous systems need to interface to
asynchronous input signals:

— Consider a computer system running at some clock frequency, say
1GHz with:

= Interrupts from IO devices, keystrokes, etfc.

» Data transfers from devices with their own clocks
— Ethernet has its own 1000MHz clock
— PCI bus transfers, 660 Hz standard clock.

— These signals could have no known timing relationship with the
system clock of the CPU.
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“synchronizer” Circuit

= For a single asynchronous input, we use a simple flip-flop to bring the
external input signal into the timing domain of the system clock:
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« The D flip-flop samples the asynchronous input at each cycle and
produces a synchronous output that meets the setup time of the next
stage.
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“synchronizer” Circuit

L

It is essential for asynchronous inputs to be synchronized at only one
place. P
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« Two flip-flops may not receive the clock and input signals at precisely
the same time (clock and data skew).

« When the asynchronous changes near the clock edge, one flip-flop
may sample input as 1 and the other as 0.
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“synchronizer” Circuit

= Single point of synchronization is even more important when input goes
to a combinational logic block (ex. F5M)

= The CL block can accidentally hide the fact that the signal is
synchronized at multiple points.

= The CL magnifies the chance of the multiple points of synchronization
seeing different values.
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« Sounds simple, right?
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