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2020 Winter Term

Quiz 1

This exam is for the student whose...

surname begins BCIT ID ends with
with
Question 1 2 3 4 Total
Mark
Out of 13 14 2 8 37

Question 1: flip-flops

Fill in the missing waveform below. Signals with an
overbar are active-low. CLR is an asynchronous reset.

clock _|
LR
.................... r.........13E>iiiii‘i_ef,..______1fi>.....
c} Lo LT
- B L.

| mark Pec cotte & c\ange
Fill in the missing portions of the following truth ta-
bles. Use 1 for a rising edge, Q, for the previous out-
put, and X for “don’t care” (meaning this input has
no effect).
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Question 2: timing specifications
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Fill in the following table based on the timing dia-
gram above. For each specification labelled above,
give the name of the timing specification (e.g. rise
time), the common variable name (e.g. fg,). In the
“R/G” column place a “G” if the specification is a
guaranteed response or “R” if the specification is a
timing requirement.

A “requirement” (R) means the circuit design must
ensure this specification is met to ensure correct op-
eration of the device. A “guaranteed response” (G)
means the manufacturer guarantees this specifica-
tion if the device is operated within requirements.
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Figure 1: Shift register.

Question 3: timing calculations Question 4: registers

In the diagram below, both flip-flops have a tco of 5ns  Figure 65 shows four registers and a clock waveform.

and a tg, of 3 ns. The propagation delay through the The contents of the registers at time ¢, are shown at

combinational logic is 12 ns. the register outputs. The value at the input to the left-
most register is fixed at the value shown.
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