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Description of Laboratory Exercise  

In this lab, a basic inverter was examined on the oscilloscope to derive its voltage characteristics.  In the process of that, measurements on the oscilloscope allowed determination of the noise margins and operations points of the inverting wave.

Using the logic analyzer, we examined the NOR function of the function generator board and confirmed it to be in good working order using an imported bit pattern.

Answers to Assignment Questions

· Is the transfer characteristic of an inverter?

Yes, the signal goes from high to low (it inverts).

· LSTTL: 
NMH =
 3.2 V

NML = 3.7 V
· HCMOS:
NMH =
 2.5 V

NML = 4.8 V

· Discuss the merits of the LSTTL and HCMOS logic families in terms of the relative sizes of their noise margins and differences in their transfer characteristics. Which logic family is superior based on your results for the investors and why?

The LSTTL did not have as wide of a range as the HCMOS.  Therefore, the LSTTL can not accept and interpret 0 or 1 values in an as large of range as the HCMOS. Thus, HCMOS is better.

· Various Measurements:

High: 5.0 V


Low: 0.0 V

Frequency: 1.5 MHz

Duty Cycle: 50%

· Determining tpd and tpd-average:


tpd: 10.6 ns

tpd-average: 5.3 ns

· Differences could be due to variance in exact measurement of the delay, the resistance or characterizes of the circuitry around the gate, or, due to the large varying difference, possibility how tpd and tpd-average are defined (seeing how our measurement are about half as large are the referenced maximum and average values).

· NOR Function:

The output value of the function is only 1 when the input values are 0. 

Conclusions:
Using the oscilloscope it was possible to analyze and determine the ‘quality’ of two different inverters.  Using the logic analyzer, we were also able to verify the viability of the NOR function. These measurements and circuit setup also helped me re-familiarize me with the circuit analysis devices.
Attachments (In order, respectively):
A. LSTTL: Characteristic Transfer 
· XY mode display, with a positive-edge invert and negative-edge invert transposed.
B. CMOS: Characteristic Transfer 

· XY mode display, with a positive-edge invert and negative-edge invert transposed.

C. Built-In Oscillator (2 Sheets)
· Used to find propagation delay using inverted, transposed signal.

D. NORed Adder Bit Output

· Adder with NORed outputs using Logic Analyzer.
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