Assignment 3

15.36 A Schmitt trigger is shown in Figure 15.30(a). The parametes are: Vg = +10V,
Vi =—=10V, R, =10k, and R, =40kQ. (a) Determine the crossover voltages Vg
and Vyp. (b) Assume a sinusoidal voltage v; = Ssin[27(60)¢] V is applied at the input.
Sketch the steady-state output voltage versus time over two periods of the waveform.

15.37 Consider the Schmitt trigger in Figure P15.37. Assume the saturated output
voltages are =V p. (a) Derive the expression for the crossover voltages Vg and V.
(b) Let Ry =10k, Ry = 20k, Ry = 5k Ry = 20kQ, Vp =10V, and Vggr = 2V.
(a) Find Vyy and Vg, (b) Sketch the voltage transfer characteristics.

15.38 The saturated output voltages are £ for the Schmitt trigger in Figure
P1538. (a) Derive the expressions for the crossover voltages Vg and Vyyp (b) I
Vep= 12V, Veggr = —10V, and Ry =10k, find R, and R, such that the switching
point is Vg = —35V and the hysteresis width 1s 0.2V. (c) Sketch the voltage transfer
characteristics.
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15.40 Consider the Schmitt trigger in Figure 15.32(a). (a) Derive the expressions for
the switching point and crossover voltages, as given in Equations (15.76) and (15.77).
(b) Let Vg =+10V, Vp = —10V, and R; = 10kQ. Determine R, and Vggp such that
Vyg =2V and Vyp = 1V,
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Figure 15.32 (a) Inverting Schmitt trigger circuit with applied reference voltage and
(b) voltage transfer characteristics

R,
Ve = | —2— | Vper 15.76
s (R1 }R;) REF ( )
R
Vi = Vs 4 (m) Vi (15.77())
and
R
Vi = Vg 4 (ﬁ) V, (15.77(h))

15.41 Consider the Schmitt trigger in Figure 15.33(a). (a) Derive the expressions for
the switching point and crossover voltages, as given in Equations (15.78) and (15.79).
(b) Let Vi =12V, V; =—12V, and R, = 20kQ. Determine R, and Vggp such that
Vig=—1Vand Vy = -2V.

R
Ve = (1 + R—l) e (15.78)
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Figure15.33 (a) Noninverting Schmitt trigger circuit with applied reference voltage and
(b) voltage transfer characteristics
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