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7-A Thetype'175TTL chip (Also known as a quad D-type flip-flop) is smilar to the register shown in your text on
page 337in Figure 1. Themain differences are that the '175 has bath positi ve- and negative-true outputs available
whereas the register shown in Figure 7-1 has only positi ve true outputs. A datashed for the’175is available on the
course's homework page. A mode of the'175 isavailable in Altera’s Maxplus2 library as part of the Quartusi|
software program.

Using either manual or computer-based simulation, devel op a set of waveforms for theinput and autput signals for the
type’ 175 4bit register. The set of waveforms should ill ustrate on five successive dock cycles the foll owing actions:

Clea

Load with the number —3 (negative three
Load with the number +5 (plus five)
Load with the number —1 (negative one)
Clea.

Use two's complement number formats. Be sure to spedfy the significance of each bit.
(State: “Signal Qqisleast significant” or “Signal Aisleast significant” or equivalent, depending an how you | abel
your signas.)

Hint: The D-input signal must be stable during setup and hold times. Even in a “functional” simulation where the
setup and hold times are minimal (&, as € approaches zero), they are not presumed to be exactly zero. For detail s,
review Section 6-3 on “Hip-Hop Timing” which starts on page 306 of your text. One way to work with thisin a
vector waveform fileis to make your clock signal take, say for example, 10 grid wnits per clock cycle (five grid wnits
high, five grid units low) instead of two grid units per clock cycle (one high, one low).




