Part 2.  The D Flip-flop (edge triggering).

Above we saw that the enable (clock) input determined if/when we could write and the data input determined what we wrote.  The flip-flop above is said to be “level sensitive,” which means that the time when one can set or reset the flip-flop’s value is determined by the enable’s (clock’s) level (whether it is high or low).    If the data input does not have a consistent value while the clock is high, the changes in the input will be reflected in the flip-flop’s output.   The change may be a desired change in the data input (but such changes take time), or it may be an undesired fluctuation (noise).  If we shrink down the interval during which writing is allowed, then we reduce the amount of time that our data input has to have the desired value.   Of course, we time this brief writing period after the data input line has settled down to the desired value.  This is the idea behind edge triggering.  Writing is enabled not by the level of the clock input (e.g. when CLK=1) but rather by the edge of the clock (e.g. when CLK changes from 0 to 1).   The change from 0 to 1 is referred to as the positive edge, whereas the change from 1 to 0 is called the negative edge.  Build the circuit below with a 7474 chip, which houses two D flip-flops.  
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Set the value of D and C to the values shown in the table below.  

	
	CLK
	D
	Q
	Q΄
	Type

	1
	0
	0
	0
	1
	

	2
	0
	1
	0
	1
	

	3
	1
	1
	1
	0
	Set

	4
	1
	0
	1
	0
	

	5
	1
	1
	1
	0
	

	6
	0
	1
	1
	0
	

	7
	1
	1
	1
	0
	Set

	8
	0
	1
	1
	0
	

	9
	0
	0
	1
	0
	

	10
	1
	0
	0
	1
	Reset

	11
	1
	1
	0
	1
	

	12
	1
	0
	0
	1
	

	13
	1
	1
	0
	1
	

	14
	0
	1
	0
	1
	

	15
	1
	1
	1
	0
	Set

	16
	1
	0
	1
	0
	

	17
	0
	0
	1
	0
	

	18
	1
	0
	0
	1
	Reset


Does one write (set or reset) on the positive edge or the negative edge in the above circuit?  How do you know?
	4 possibilities for writing 
CLK high

CLK low

CLK high to low 

CLK low to high 

Not when CLK is high step 4 is counterexample 

Not when CLK is low Step 2 counterexample

Not when CLK goes high to Low Step 13-14 counterexample


What is DDR SDRAM?  What does it have to do with the information above?
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