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I PROCEDUERE

TASK 1 — Smusoidal Steady-5iate Respon se of a 2™ Order Low-Pass Circuae

First, we constructed the Sallen-Key ciroumt with the components that we deterrmined from section A of the pre-lab.
Using a funchion generstor to construct 2 sine wave with 4 V,;, we displayed the graph of the op-amp cutput and
signal generator from the oscilloscope and logped the amplitnde of the input, amphtude of the cutput and phass
difference bebween input and cutput voltages. We then repeated thus procedure for 10Hz, 18H=, 32H=, 56H=z, 100Hz,
178Hz, 316H=, 562H=, 1000Hz, 1778H=, 3162Hz, 5623Hz, and 10kHz. We proceeded to adjust the amphinde until

1t was close to the cut off frequency of

1
V2

and recorded its valie.

TASK 2 — Smusoidal Steady-5tate Response of a 2™ Order High-Pass Circuie

In this portion of the lab, we repeated task 1 with the modified Sallen-Key ciromt descnbed 1o our prelab.

II. DATARESULITS

Low-Pazs Filter
f(Hz) | VZ2{peakto Viipeak to Phase
Peak) Peak)

15 B1 83 0.02
32 84 85 0.17
B 8.4 a4 022
100 | 84 &4 217
178 | 217 2 01 FTE
316 | 213 197 _18.56
552 | 107 0.78 -26.93
1000 | LO7 0.62 3103
1778 | LO7 0.54 1264
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f(Hz) | Vijpeakto V2(peak to Phase
Peak) Peak)
15 0.174 1.07 051
32 0.181 1.07 .55
S 0.205 1.07 045
100 | 0.242 1.05 .06
175 | 0.283 1.07 031
36 | 0388 1.07 e
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II. POST-LAB QUESTIONS

* Comment on the pass and stop bands of each ciromt. That 15, what frequencies pass through the crcwt relatrely
unaltered and which frequencies are nghly attermated.

In the low-pass filter, the graphs suggest that the pass band would be around 110 Hz or less and the stop band would
be somewhere near 700 Hz and greater. In the high pass filter, the data suggests that the pass band would he arcund
10 kHz and greater and the stop band would span 100 Hz and less.

# (rrven what vou have learmned zbout thas cairomt, what compenent values could you change (and how) to adjust the
rangzes of the pass bands and stop bands?

In order to adjust the range of the stop and pass bands, vou must be able to adjust the input voltage which relies on

Bl R2 Cl, and C2. As you increase those components, the Transfer Function (H{w)) will decrease calling for
ereater range for the bands.

* You should have observed that there are scme frequences whers the output 15 stronger than the input. Dhscuss how
that 15 even possible from & conservation of energy standpoint. Also, can you relate thas behavior to the transient
{natural) response of the cirowt that you observed 1o the previcus lab.

This may cocur when the frequency 15 extremely low 1 a low-pass filter or extremely hngh m a lhugh-pass filter. In
this case the op-amp may produce a small spike in voltage that makes the cutput greater than the input due to the
small capacitance that the transistors have within the component. Once the outpat voltage 15 greater than the input
voltage, the wave will act like an underdamped response and oscillate with a decaying emrelope.

* B sure to point out any changes vou could make to the procedure to make your results come out better 1if vou had

to do it all over again.

Dunng this procedure we had to constantly adjust the Vi of the sine wave mmput 1n order to prevent the op-amp from
being saturated. The saturation was making a visible effect on the oscilloscope graph.



