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Figure 1: Oscillator circuit using a Schmitt trigger.

R
C

T

0

t
RL

VTH

VTL

Vc

Vo

t2t1

Vi Vo

Vc

L+

L−

Figure 2: Waveforms for output voltage (blue) and capacitor voltage (red).

Shown in Fig. 1 is an oscillator circuit using an inverting Schmitt trigger. Fig. 2 shows the

associated waveforms. The capacitor voltage VC varies between VTL and VTH , the low and

high thresholds of the Schmitt trigger, respectively. When Vo is high (denoted by L+ in

Fig. 2), the capacitor charges toward L+. However, when it crosses VTH , the output changes

to L−. Now the capacitor starts discharging toward L−. When it crosses VTL, the output

changes again, and this cycle continues.
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Exercise Set

1. Assuming L+ =−L− =L , show that VTL =−VTH ≡VT . Calculate VT for L= 13.4 V.

2. Show that the period of oscillation is given by

T = 2RC ln
L + VT

L− VT

. (1)

3. Run the simulation, and plot Vo(t) and VC(t). Calculate T and compare it with the

simulation result.

4. Compare the waveforms with those obtained with the 741 Op amp model (see

schmitt_osc_741.sqproj). Comment on the difference you observe in the waveforms.
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