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1. SRCMOS Latch

   The SRCMOS Latch is shown in figure 1. We use a clock chopper to create the pulse we want for the latch. As we know the clock chopper has the advantage of making the circuit faster (only one latch ) , and also gives us the softness of pulse (we don’t need to be exact on the edge , more flexibility on jitter and skew). Here the problem with using the clock chopper is this of the short path, where we must assure that the logic delay of the adder is bigger. 
  We used a fairly big inverter at the output of the chopper so that our pulse would be as more abrupt as possible (and not degradated due to the delay of the gate) . The delay of the latch is approximately 280 psec from the falling edge of the clock  (clock to q delay), whereas the pulse width of the chopper was approximately 140psec. Note that  ,in case of using this latch in a whole design, we could optimize this delay , by moving the edge of our data (or clock ) to fall to our clock (data).
   The 3 inverters, producing the second imput of the  clock chopper NAND gate , have been  sized with a normalized gain of 3 (doesn’t appear in the figure because I used pPar(“size”) at the symbol creation) The reset pmos transistors have been sized symmetrically and equal to the size of the nmos transistors of the D,D_bar (3u). Everything else kept at normal 2 to 1 ratio and not scaled up , with the exception of the two small flip flops for the state nodes, which scaled down by 2. The SRLatch was tested and worked perfectly (there existed problems with the chopper timing and output not going to full rail but with right sizing everything worked )
2. The adders 

For most of the adder design , we used a 2 to 1 ratio , and no scaling. We also used half latches in most cases and where it was needed babysit devices and keepers (for example in the reset signal). The adder design was tested and worked perfectly. The logic behind the adders is the basic CLA logic , i.e. for the first level:





Pi = a’ibi +aibi’





Gi=aibi




Zi =ai’bi’

Each adder stage is resetting by a reset signal. This reset signal is generated by a completion detection (NOR gate), at each pipeline stage. Note here that we added some delay to the carry output of the adders , so that we compensate for the time difference that the result are produced (the sum outputs have generally bigger delay than the carry outputs).
3. Total design

The most difficult part of the design was to tune up the different components and make them work correctly when they are all together. The reset signal made things a little bit more complicated: We had to let enough time to pass , so that the next latch would capture the value of the adder output, and we had to be careful of the short paths. To be more specific ,we must satisfy the constrain : tlogic + tclk-q > tskew +thold . There is also the constrain of tlogic < tcycle - tskew +tlatch overhead  , where latch overhead is the sum of setup time and clk to q delay. Fortunately we could easily adjust the clock properly and have no problem with the second constrain.
4. data

Our final design was tested and worked with a clock of 2.2ns period. The design also functions with clocks up to 950 ps , but the outputs doesn’t show in full rail.We used a 55 fF load for testing
	
	Time (ps)

	(a) SRLATCH
	

	     Clk to Q
	218

	     Chopper pulse width
	168

	     Q (Latch output) width
	335

	
	

	(b) Adders
	

	     Total latency
	920

	©  Total Design
	

	Clock to q delay
	2.470


