EE241 Advanced Digital Integrated Circuits Spring 2000.

HOMEWORK 5. Due Friday, April 28, 2000 at 5pm in 558 Cory
Thisisan individual assgnment!

1. Timing.

A synchronous mixed-signd chip designed to work a 500MHz has the same clock source,
but independent clock trees for A/D converter and digital baseband signal processor.

Both clock tree insartion delays are dependent on operating conditions. ADC clock insertion
dday is 1.5ns£0.2ns, and the digitd clock tree insertion dday is 2ns+0.2ns.  Additiondly, the
loca skew of both clocks is +100ps. The ADC output register and the receiving flip-flop on
the digitd dde are edge-triggered and have setup times of 100ps, clock-to-output delays of
250ps and 100ps hold times.

Deive the minimum and maxdimum logic deays for the block of combinationd logic
between the ADC regigters and flip-flops on the digitd side.

2. Timing.

For the L1-L2 latch based system from Figure 2.a with two overlapping clocks from Figure
2.b. derive dl the necessary condraints for proper operaion of the logic. The latiches have
Setup times Tsyp and Tsyz, data-to-output delays Tp.o1 and Tp-go, clock-to-output delays Tek-
o1 and Tgkaoge, and hold times Tyr and Thp, respectively. Relevant clock parameters are
illustrated in Figure 2.b. The congraints should relate the logic ddlays, clock period, overlap
time, Toy, pulse widths PWL1 and PW2 to latch parameters and skews.
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3. Flip-Flop.

Figure 3. shows a flip-flop that attempts to datidticaly reduce power disspation, usng a

data-trangition-lookahead technique.

a) Briefly describe the operation of the circuit.

b) Is the schematic correct? If not, draw the correct schemétic that correctly performs a flip-
flop function.

c) If dl the NMOS tranagtors are of the same sze, and dl the PMOS transstors are of the
same Sze, two times wider than NMOS, roughly determine the switching probability of



the input under which this flip-flop reduces power, as compared to an equivaent flip-flop
without data transition lookahead circuitry.
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Figure 3.



