REVISITING DEBOUNCING AND OPEN CIRCUITS ONE MORE TIME:

Remember logic likes to see either a good logic 1 or a good logic 0 on all inputs.  The best philosophy is to put a logic 1 or 0 on all unused inputs that could possibly effect your circuit.  An open is not a 1 or a 0.  The simulator emphasizes that for us.  Put a binary probe on an open circuit or on a gate which has an open circuit input and it will show that.  Notice that when a switch is open, its output is an open circuit, unless you do something to change that.  The following circuit displays both the elimination of "open circuit" problems with switches, and good "debouncing" of switches.


Use any Resister from a 1K to a 5K.  The 5K draws less current, but in the lab, a 1K is just as good, and we do have plenty of them.


About this circuit:

1) The nominal inputs to the S and R are 1's.  
(Using a double pole switch ALWAYS has either the R or S connected to a 0, but it works, so if you want to reduce component count you can do it.)
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2) Notice that I didn't add pull-up resisters or grounds to the C and D inputs.  That does reduce the number of wires/components.  It can be justified by the fact that it takes an "edge" on the C (I'm assuming we are using edge triggered FF's) to change the state of FF (to read the D input), but that "shouldn't" happen if we leave the input open.  I built one like this in the lab, without the pull-ups (resisters) or grounds on the C & D inputs, and mine worked fine.



LED's

An "led" is a semiconductor device that emits a light when current flows through it in its "forward" direction.  Don't use an "led" without a current limiting resister, say 1K.  It MUST have a current limiting resister in series with it or it will burn out!    If your "led" doesn't light, turn it around.
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